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Fatherland, A Transmitter in the, 264 

Fessenden, Reginald Aubrey, 709 

Filament Fuse Connections, 412 

—— Resistance, Adjustable, 628 

— Voltage and Current, Testing, 444 

Film Producer, Wireless Aids the, 303 

Finishing-off Connecting Leads, 477 

“ Finland Calling ” (Helsingfors Military Station), 544 

„Finlandia (Helsingfors Broadcasting Station), 407 

First British Radio Convention, 450 

Fixed Condenser Connections, 120 — 

Fixing Tinfoil Band for Using Mains as Aerial, Method 
of, 622 

Flash-lamp Battery Connections, 444 

Fleming, Dr. J. A., F.R.S., 161, 773 

Flexible H.T. Leads to Prevent Mistakes in Con- 
necting Batteries, 380 

Floating Batteries for L.T. Supply, 802 

Forest, Dr. Lee de, 809 

Former for Fraine Coil Windings of Portable Receiver 
Built-up, 380 

— ſor H.F. Choke built from Filament Rheostat 

Bases, 444 
for Winding Double-weave Coils (Pat. 454,390), 
484 

Formo Straight Line Frequency Condenser, 228 

Forty-five Metres, Transmitting on, 577, 578, 679 

„ Four-vaive, Everyman's,” Receiver, 110, 111, 112 
113, 114, 115, 145, 146,8147, 148, 333, 334 

Frame Aerial Crystal Reception, 451, 452 

Aerial, Portable, 877, 878 

Franklin, Benjamin, 199 

Frequency and Wavelength— Types of Condensers, 
151, 153 

Fretwork Loud-speaker Cabinet, Lissenola, 772 

Fundamental Receiving Patents (Diagrams), 99 

Fuse Holder Converted for Use as Lightning Switch, 198 


Gambrell Balancing Condenser with Indicating Dial, 
228 


Gambrell Set in the Australian Bush (Wireless in the 
Wilds), 216, 217, 218 

Geared Coil Holder, Critic, 882 

Dial, Kurz Kasch, 771 

—— Dial with Spring Action, 580 

Geeko High Tension Accumulator, 882 : 

Generator, A Portable (Equipment Used in Hamp- 
shire Manwuvres), 396 

Germany's Aerial Restaurant, 574 

© Gilbert and Sullivan ” Flavour, The, 406 

Glace Bay Station, Newfoundland, 678 

Gramophone, Wireless and the, 399, 400, 401, 402, 
103, 404 

G. R. C. Wavemeter and Filter, 453 

Grid Leak Adjustment, Extension Handle for, 154 

Leak Clip, 796 

Leak Panel, 516 

——— Leak Substitute, 760 


% Gripsbolm,” Swedish Motorship (Broadcasting from 
a Ship), 201 

Guide to the Show, 291, 292, 293 

GX 6MU, Apparatus Used in Station (on s.s. “ Lord 
Antrim and “‘ Carrigan Head,) 432 


Marme Permanent Detector, 881 

Harriss, Mr. G. Marshall, M.A., M.I.E.E., 804 

** Hartley ” Detector Circuit, A, 448 

Headphone Improvement, 92 

Heavrside, Oliver, 487 

Helsingfors Broadcasting Station (“ Finlandia,“) 407 

Hertz, Heinrich Rudolf, 239 

H.F. Amplifier with Anode Detector, A Single-stage, 
, 630 

and Detector Receiver, Point-to-point Tests of 


an, 254 
—— Choke Built from Filament Rheostat Bases, 
Former for, 444 
High Tension Accumulator, Geeko, 882 
Hobbies’ Cabinet for Home Constructors, 721 
Hospital Set installed by Amateurs at Clare Hall, 
South 


Mimms, 808 
— Set, World's Largest (North Evington Infirmary, 
Leicester), 
H.T. Accumulator Cells, Device for Filling, 198 
—— Battery Eliminator, Two-voltage, 297, 298, 299, 


300 

Leads to Prevent Mistakes in Connecting Bat- 
teries, Flexible, 380 

—— L.T. Voltmeter, 882 

Hughes, Prof. David Edward, 265 

** Hypower Porcelain Aerial Insulator, 483 


ideali Combination, The (Side-car containing Multi- 
valve Receiver), 635 

Ideal Picnic, The, 72 

Igranic Short - wave Coil, 304 

Improved Lead -in Joint, 796 

Lead - in Tube, 628 

Increasing the Range of the Nucleus Receiver, 824, 
825, 826, 827, 828 

In Essex with a Portable Transmitter, 263 

the Good Old Days (Wireless Room at CXX), 97 

Inexpensive 8 Range Receiver, 438, 439, 440, 441, 

44 


442, 
Insulator for the Aerial Down Lead, Roof, 336 
Intervalve L.F. Transformer, Eddystone, 102 
Iraq Government Wireless Station at Rutbah, 612 
I. R. G., 5 itting Station of l 
E, 
Iron-cored Supersonic Transformers, 634 


Jazz 8185 Mr. Jack Hylton's (Which do You Prefer ?) 
2 

Jig a e H.F. Transformer Spacing Strips, 

Junction Box for Telephone Extension Leads, $60 


K.D.K.A.'s 309.1 Metre Transmitter, 413, 414, 415, 116 


Kite Aerials, E ts with (Guildford and District 
Wireless y), 14 

Kurz Kasch Geared Dial, 

Lamp Holder for Panel Mumination, Plug-in, 760 

Lamplugh ing Arrester, 67 nore 

Land Lines, Di ion in, 873, 876 

Latest in Amplifiers, 704 


Lead-in Joint, Improved, 796 

—— -in Tube, Improved, 628 

—— -in Tubes, Loose, 290 

Learning to Rouse the Ether, 745 

Lee de Forest, Dr., 809 

L.F. Amplifier, A Two-stage, 398, 418, 568, 872 
Amplifier Connections, 120 

—— Amplifiers, Switching, 335 

—— Transformer, Plug-in (Pat. 256,075), 465 
Liberty Supersonic Units, 721 

Lightning Arrester, Lamplugh, 67 

——— Switch, Fuse Holder Converted for Use as, 198 
Lissenola Fretwork Loud-speaker Cabinet, 772 
Lissen Transformer Construction, 780 

Listener in Egypt, A, 366 

‘Listening for Strike News ? 655 

Pere, Cathedral Organ (Britain’s Biggest Voice), 


Loading Coil for Frame Aerial, Centre Tapped, 730 
Lodge, Sir Oliver, 551 

Log, Station, 749 

London Suburbs, Wireless in, 842 

Long-range Receiver, Inexpensive, 438, 439, 440, 441, 
Loose Lead-in Tubes, 290 , 

Lord Mayor’s Show, A Microphone at the, 685 
Loriostat Baseboard Mounting Rheostat, 881 

Loud ker Characteristics, 805, 806 

— ‘eae Crystal Sets—How to Make them Work, 


——— Speaker Diagram and Baffle, Conical, 845 
Speaker Diaphragm, Double Cone, 367 
—— -Speaker Efficiency, 277, 278 
——— -Speaker for Home Construction, 624, 625, 626 
_——- -Speaker Movement, Adjustable, 48- 
ker Receiver, Two-valve Combined, 694, 
05, 696, 697, 698, 699 
Low Capacity Valve Mount , 380 
— s Receiving Coils, Designing, 754, 755, 756. 
p57, 811, 812, 813 ae 8 
— Power Transmitter Receiver for Two-way 
Working, 247, 248, 240, 250, 251, 252 5 
LI. Batteries, Trickle Charger for, 51, 52, 53, 54, 55 


Mains H. T., Small Transformers for, 28 ` 

Making the Most of Summer (Shetheld & District 
Wireless Society), 192 

Man and the Meter, The (Capt. P. P. Eckersley), 659 

Manchester Mancuvres, The, 601 

Show Exhibits, 604, 605, 606, 607, 608, 609 

eg a Third Wireless Exhibition, Opening of, 
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Maps and Wireless Waves, 73, 74, 75 
M.A.P. Tuning Coil, 881 
Verni-Nob, 771 . 
Marconi Bridges the Atlantic, 677, 678 
Guglielmo, as a Child, 525 
Guglielmo, During the Days of his Earlier 
Experiments, 523 
—- - Senatore G., 581, 831 . 
Marconi’s Birthplace, the Villa Grifone, 526 
Marple Staple Driver, 102 
Martin, Experimenta! Station owned by Mr. E. R., 133 
Maxwell, James Clerk, 301 
McCance, Mr. Norman, 489 
Method of Fixing Tinfoil Band for Using Mains as 
Aerial, 622 
Microphone at the Lord Mayor’s Show, A, 685 
Mobile Transmitter, A (Southend & District Radio 
Society), 94 
Model Boat, Building a (“ Telearch I.“), 847, 848, 849 
Modern Amplifier Performance (Curves), 861, 862 
Molybdenite Detector, Plug-in, 802 
More Christmas Novelties, 767, 768 
Morton’s Movable Transmitting Station, Mr. C., 708 
TORR Four, The, 372, 373, 374, 375, 376, 377, 378, 
7 
Mouldensite Link Insulator, 771 
Multiple Cone Loud-speaker Diaphragm, 48 
“ Mural ” Crystal Set, The, 410, 411 
„ Musicalpha ” Loud-speaker, 819 
Music in a Perfect Setting, 103 


tass Valve Holder, 228 

Neutralised Tuned Anode Broadcast Receiver, 534, 
535, 536, 537, 538, 539 

New Air Liner’s Wireless Cabin, 803 

Chairman, The (The Earl of Clarendon), 529 

— Components and Accessories: The Wireless 
Show, 339, 340, 341, 342, 343, 344, 345, 346, 
347, 348, 349, 350, 351, 352, 353, 354, 355, 356 

Dominion Beam Service (Bodmin), 573 

——— Receiving Station at 2 RN, 14 

Test for Valves, A, 859 

-——- Theory! A, 545 

York Exhibition, The, 509, 510, 511, 512 

News from the Spot (Mr. Norman McCance), 489 

Nickel Steel Storage Battery, 453 

Night Lights (Berlin Broadcasting Station), 459 

Northolt, Aerial and Station Buildings at, 307 

Norwegian Station, A Famous (Oslo), 880 


Novel Advertising: Stereoscope for Showing Receiving | 


Equipment, 67 
Radio Car, A, 868 
Novelties, Christmas, 731, 732, 733, 734, 735, 736, 767, 


768, 
Nucleus Receiver, The, 724, 725, 726, 727, 728, 729, 824, 
25, 826, 827, 828 


Octron Power Valve, The, 840 

Olympia Exhibition, New Sets at, 381, 382, 383, 384, 
385, 386, 387, 388, 389, 390, 391, 392, 421, 422 

Onemeter, The, 528 

Ongar Wireless Station (Canadian Section), 310 

On the Air’’—Broadcast Station WOW at Omaha, 

Neb., 817 

the Scent, 84 

Opening of Manchester’s Third Wireless Exhibition, 603 

Oslo, A Famous Norwegian Station, 880 

The Transmitter at, 880 

Osram U 5 (New Full-wave Rectifier), 18 

Outdoor Wireless, Portable Superheterodyne for, 34, 

35, 36, 37, 38, 39, 40 

Overseas Radio Services, 305, 306, 307, 308, 309, 310 

O-V-1 Receiver, Switching a Standard, 16 

O-V-2 Receiver with Jacks, Switching an, 156 


Panel, Covered, 336 

Paris Radio Show Exhibits, 665, 666 

Peerless Baseboard Mounting Resistance, 882 

Penang, Wireless in, 157 

Penholder Extension Handle, 796 

Perforated Connecting Strip (Pat. 255,512), 484 

Picture Transmission, Wireless (Vienna Broadcasting 
Station), 87 

Piezo-Electric Wavemeters, 65 

Pipes, Broadcasting the, 425 

Pleated Diaphragm with Coil Drive (Building a Loud- 
speaker), 142, 143, 144 

Plug-in Coil Mounting, 367 

-in Lampholder for Panel Illumination, 760 

—-— -in L.F. Transformer, (Pat. 256,075), 465 

Plugs and Sockets, Adjustable, 730 

Point One Valves, Cossor, 192 

-to-Point Tests in Theory and Practice, 800, 830 

-to-Point Tests of a Detector-L.F. Receiver, 220 

—— -to-Point Tests of an H.F. and Detector Re- 

ceiver, 254 

-to-Point Tests with a Single-valve Receiver, 184 

Polarity Problem, Another, 787 

Testing Mains for, 560 

Polar-Three Receiver, The, 797, 798 

Poldhu Wireless Station, 677 

Popoff, Alexander Strepanowitch, 431 
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Portable, Abroad witb a, 393 

— for Long and Short Wavelengths, Single Valve, 
77, 78, 79, 80, 81, 82 

— Frame Aerial, 877, 878 

—— Generator, A (Equipment Used in the Hampshire 
Manceuvres), 396 1 

——- Music for the Evening's Dance, 231 

— Receiver for Loud-speaker Work, 176, 177, 178, 
179, 180 

: Superheterodyne for Outdoor Work, 34, 35, 36, 
37, 38, 30, 40 

—— Transmitter, In Essex with a, 263 

Portanu; Carr's—A Three-valve Portable Receiver 

35 

Post Office Central Receiving Station (St. Albans), 
761, 762, 763 

Potentiometer Connections, Alternative, 357 

Power Transformers, Small, 5, 6 ; 

Practical Direction-Finding, 193, 104, 195, 196 

Preece, Sir William H., 131, 167 

Preventing Vibration of Long Connecting Wires, 290 

Programme Selector, Automatic, 819 

Programmes from America (B.B.C. Station at Keston), 
133 


Prominent in Irish Radio—Mr. G. Marshall Harriss, 
M.A., M. I. E. E., 804 l 
Protecting Valves from Vibration in a Portable Re- 
ceiver, 198 
Puradyne L.F. Transformer, 846 
Putting Some Life into it, 583 


Radio Car, A Novel, 868 

—— Dinner, At the (Sir William Bull, M. P.), 395 

— Services, Overseas, 305, 306, 307, 308, 309, 310 

— — Ship “ Telearch I.” The, 569, 570, 571, 572 

— — Society of Great Britain, Transmitter and Relay 
Section of the, 168 

-— Telephony in the Air, 41, 42, 43, 44 

R.A.F., Wireless in the, 867 

Reaction Coil Connections, 780 

Control (Diagram), 154 

Receiving Patents, Fundamental (Diagrams), 99 

Reflex Receiver, A Single-vale, 670, 702 

The Simplest, 324, 325, 326, 327, 328, 329, 330 

Regenerative Receiver, A Single-valve, 296, 800 

Regentone Battery Eliminator, 203 

Reinartz Receiver, A Single-coil, 358, 830 

Two-range, 790, 791, 792, 793, 794 

Reisz Microphone, 845 

Relay for Remote Control (Diagrams), 227 

Remote Control Switch, Electradix, 772 

Replacing Broken Halyard or Pulley, 760 

Resistance Capacity Amplifier, Switching a, 86 

Coupled Amplifier, A Two-valve, 740, 766 

Righi, Augusto, 461 

R.K. Loud-speaker, 775 

Roof Insulator for the Aerial Down-lead, 336 

Rotary Relay, Construction and Operation of the 
(Radio Ship Telearch J.“), 673, 674 

Ruben Rectifier, The, 423, 424 

Rugby, Dominion Premiers at, 671 

Russia, Short-wave Development in, 197 


Safety Cord, 860 
Sarbolt Shedded ” Insulator, 126 
Secret Station, The (Mr. H. Lloyd’s Portable Trans- 
mitter), 83 
Switch, Combined Spade Terminal and, 543 
Seen at the Berlin Show, 597, 598 
on the Stands—Further Interesting Show Items 
421, 422 
Sensitive Valve Relay, 188 
Ship’s Wireless Record (Mr. Victor Brooker), 636 
Short-wave Coil, Igranic, 304 
-Wave Development in Russia, 197 
—— Wave Receiver Built by Mr. E. Manley, of 
America, 50 
Short Waves, Transmission on (Curves), 854, 855, 896 
857 
Show, Guide to the, 291, 292, 293 
Review: New Sets at Olympia Exhibition, 381 
382, 383, 384, 385, 386, 387, 388, 389, 390, 391 
392, 421, 422 
Siemens Super Radio Battery, 454 
Silver-Marshall Former and Contact Ring, Blank, 304 
Simplest Reflex, The, 324, 325, 326, 327, 328, 329, 330 
Simple Valve Testing Unit, 159, 160 
Wavemeter for the Broadcast Listener, 662, 663, 
664 
Single Coil Reinartz Receiver, A, 358, 830 7 
—— Control Three-valve Set, Economical, 284, 285, 
286, 287, 288, 289 
— -Stage H.F. Amplifier with Anode Detector, A, 
600, 630 
Valve Portable for Long and Short Wavelengths 
77, 78, 79, 80, 81, 82 
—— -Valve Receiver, Point-to-point Tests of a, 184 
Valve Reflex Receiver, 670, 702 
—— -Valve Regenerative Receiver, 296, 800 
6ZP, Amateur Transmitting Station Operated by Mr. 
G. Pailin, 199 
Small Power Transformers, 5, 6 
Transformers for Mains H.T., 28 
Smith, Willoughby, 193 — 
Smoothing Condensers in Battery Eliminators, 552 
Soldering Tag for Coil Connections, 290 
Spacing Strips, Cutting Grooves in, 796 
Template, 516 RS 
Spade Terminal to Flexible Leads, Method of Fitting, 
412 


S.P.D.T. Knife Switch Converted to Crystal Detector, 
513 


Spreading the News at Brooklands, 225 
Staple Driver, Marple, 102 
Station Log, 749 
Step-by-step Wiring in Theory and Practice (Dissected 
Diagrams), 296, 358, 398, 418, 448, 478, 520, 
542, 568, 600, 630, 670, 702, 740, 766 
Stereoscope for Showing Receiving Equipment (Novel 
Advertising), 67 
Stobart, Mr. J. C., 224 
Stonehaven Wireless Station, 308 
Straight Line Frequency Condenser, Formo, 228 
Stretford and District Radio Society, 194 
Studio, Control in the (2LO), 837 
S.T. Valve, A Typical, 310 
Summer Radio in America, 229, 231 
Superheterodyne for Outdoor Work, Portable, 34, 35, 
36, 37, 38, 39, 40 
Supersonic Transformers, 631, 632, 634 
Transformers (Amplification Curves), 680, 681, 
682, 683 
Switching an O-V-2 Receiver with Jacks, 122, 156 
a Resistance-capacity Amplifier, 86 
—— a Standard O-V-1 Receiver, 16 
— a Two-stage L.F. Amplifier, 58 
— L.F, Amplifiers, 335 


Tangent Rectifier, The, 30 

Taunton and District Radio Society (Wireless in the 
Open Air), 50 

Tea Tray and Telephone Aerial, 722 

Technical Committee of the Union Internationale de 
Radiopbonie, Members of the, 246 

Telearchics : The Wireless Control of Machinery, 255, 
256, 267, 258, 259, 260, 261, 445, 446 

“ Telearch I., The Radio Ship, 569, 570, 571, 572, 673, 
674 l 


Telephone Extension Leads, Junction Box for, 860 
Telephon and Dry Batteries Connected for Testing, 
84 


Telephony from a Car, 49 z 

Television Apparatus, X-Ray Tube for, 367 

—— in the Making: Mr. John L. Baird’s Exhibit at 
the Science Museum, 419 

Televisor, The Baird, 301 

Template, Spacing, 516 

Terminal Indicator, 120 

Testing Filament Voltage and Current, 444 

— Mains for Polarity, 560 

—— Unit, Ebonite Panel for a, 357 

Test Match, Echo of the, 275 

That Aerial Problem, 37, 28 

Thermionic Aerial Ammeter, 611, 612 

Three valve Portable Receiver, A (Carr’s Portabout), 


—— -Valve Receiver, Everyman's, 690, 591, 592, 593, 
594, 595, 687 


Appleton, Prof. E. V., M.A., D.Sc., 181, 359 


Balbi, C. M. R., A. M. I. E. E., A. C. G. I., 277 

Barfield, R. H., M.Sc., A. C. G. I., and R. L. Smith- 
Rose, Ph.D., M. Sc., A. M. I. E. E., 193 

Blake, G. G., M. I. E. E., A. Inst. P., 188 

Butterworth, S., 754, 811 


Carr, C. F., 675 

Castellain, A. P., B.Sc., D. I. C., A. C. G. I., 90, 255, 372, 
445, 569, 624, 673, 694, 731, 767, 847 

Chetwode, Crawley, Lt.-Colonel, M. I. E. E., 305 

Colebrook, F. M., B. Sc., D. I. C., A. C. G. I., 481 

Cortagen, U. R., 123 


Devereux, F. L., B. Sc., 410, 468 
Dinsdale, A., 229, 399, 423 
Durrant, Flight-Lieut., R. F., A. F.C., R. A. F., 331 


Editer, The, 1, 33, 71, 100, 141, 175, 207, 245, 246, 
283, 323, 371, 409, 437, 467, 499, 533, 561, 589, 
623, 661, 693, 723, 753, 789, 823, 853 
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G 2 AB, 611 
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by W. S. Ibbetson, B.Sc., A.M.LE.E., M. I., 
Mar. E. (Pitman), 454 
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Three · valve Receiver, Universal, 210, 211, 212, 213, 
214, 267, 268, 269, 270, 271, 273, 317 

—— -Valve Set, Economical Single- control, 284, 285, 
286, 287, 288, 289 

„Tiger“ Valve Holder, 454 


Tottenham Show, At the, 602, 621 


Wircless League at, 672 

Tracking a Concealed Transmitter, 83, 84 

Transatlantic Wireless, 831, 832, 833 

Transformer-coupled L.F. Amplifier, A Two-stage, 568 

Transformers for Mains H.T., Small, 28 

crane on Short Waves (Curves), 854, 855, 856, 
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Transmitter and Reiay Section of the R. S. G. B., 168 

—— at Oslo, The, 880 

—— in the Fatherland, A, 264 , 

—— -Receiver for Two-way Working, Low-power, 
247, 248, 249, 250, 251, 252 

Transmitting on 45 Metres, 577, 578, 579 

Trickle Charger for L.T. Batteries, 51, 52, 53, 54, 55 

Tuned Anode Broadcast Receiver, Neutralised, 534, 
535, 536, 537, 538, 539 

Tungstone H.T. Battery, 279 

2RN, New Receiving Station at, 14 

Two-range Everyman's Four, 500, 501, 502, 503, 504, 
505 

—— -Range Reinartz, 790, 791, 792, 793, 794 

—— -Range Voltmeter Mounted in Case with Sloping 
Panel, 629 

—— -Stage L.F. Amplifier, 398, 418, 872 

— -Stage L.F. Amplitier, Switching a, 58 

Stage Transformer-coupled L.F. Amplifier, 568 

—— -Valve Combined Loud-speaker Receiver, 694, 
695, 696, 697, 698, 699 

—— -Valve Detector L.F. Receiver, A, 478, 520 

—— -Valve Resistance-coupled Amplifier, 740, 766 

-Voltage H.T. Battery Eliminator, 297, 298, 299, 


300 
Typical Three - coil Holder with Verniei Motion, 129 


Ubiquitous Loud-speaker, The, 514 

Union Internationale de Radiophonie, Members of the 
Technical Committee of the, 246 

Universal Three-valve Receiver, 210, 211, 212, 213, 
214, 267, 268, 269, 270, 271, 273, 317 


Valve Characteristic Surfaces, 185, 186, 187 

Valve Mounting, Low Capacity, 380 

Relay, Sensitive, 188 

Testing Unit, Simple, 159, 160 

Valves, A New Test for, 859 

Vaseline Retaining Cups for Preventing Corroded 
Terminals, 126 

Vernier Condenser Control, 527 

~—— Rheostat, 580 
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UNREASONABLE DELAY. 


T is now well over three months since the Report of 
the Broadcasting Committee was published, setting 


out, as it did, the recommendations of the Committee for 


the future conduct of the broadcasting ‘service. . In view 
of the fact that at the end of the 
year the new authority is due to 
take charge and the present 
licence of the B.B.C. expires, it 
would seem that an altogether 
unreasonable delay has occurred 
in the matter of acting upon the 
recommendations of the Com- 
mittee. It surely cannot be sup- 
posed that the new authority can 
jump into position and carry on 
smoothly the work of this great 
organisation without any prelim-. 
inary experience. We had been 
led to understand that, although 
the official taking over of the 
B.B.C. would not come about 
until the end of the year, yet the 
new authority would have been 
constituted by now and would be 
actively engaged in studying the 
task which it had before it. We 
foresee that unless matters are 
speeded up now the position will 
arise when towards the end of the 
year there will be no time or 
opportunity left for any discus- 
sion directed towards modifying one or two of the re- 
commendations of the Committee which have not met 
with general approval. 

The Report of the Broadcasting Committee emphasised 
the national character of the broadcasting service, and 
it would be unjustifiable if the new authority should be 
‘ constituted without ample opportunity being given for 
consideration and discussion in the House. 
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THE TWO-STATION TRANSMISSIONS. 


9 recent experiment carried out by the B. B. C. in 

London, when the 2LO station and the station at 
Marconi House both transmitted independent programmes 
on wavelengths differing by approximately 100 metres, 
has been productive of some 
interesting results, but, in par- 
ticular, a lesson has been provided 


which we sincerely hope the 
a B.B.C. will take to heart. 
Almost throughout London 


users Of valve sets found little 
difficulty in separating the two 
stations, but over a wide area 
crystal users had the experience of 
listening to two programmes 
simultaneously. We have so re- 
peatedly criticised the B.B.C. for 
their policy of organising the 
broadcasting service for the crystal 
user that it 1s hardly necessary to 
repeat our protests, but it would 
seem that we have now two alter- 
natives: the one being to continue 
the policy of serving first the 
crystal user, and by so doing cur- 
tailing and, perhaps, suppressing 
progress in the matter of alterna- 
tive programmes and better ser- 
vice, whilst the other is to put the 
broadcast organisation and the 
supply of alternative programmes 
first and let the designers of apparatus follow the lead, 
provided that no unreasonable changes are made, such, 
for example, as alterations of wavelength which would 
render existing sets obsolete. 

In our opinion the B.B.C. should encourage listeners 
to use valve sets rather than shape their policy to meet 
the requirements of those who are using the crudest forms 
of unselective sets. 
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BATTERY ELIMINATORS. 


Rectified A.C. as a Substitute for the H.T. and L.T. Batteries. 


By F. H. HAYNES. 


ty 


a second is somewhat difficult to smooth so as. to give a 
perfectly steady potential at the output terminals. The 
choke coils, with their property of opposing any change 
in the value of the current flowing in the circuit, must 
possess exceedingly high inductance to be effective at this 


CONOMY and convenience combined with equal 
E efficiency must be the first properties of any device 
designed to replace the filament heating and H.T. 
batteries. For operating a single-valve set it is doubt- 
ful whether, on the score of economy, any eliminating 


apparatus is less costly to run than batteries, while for 
working on very small load the attention required by the 
filament heating accumulator and the dry cell H.T. 
battery is almost negligible. Taking initial cost into 
account, it can be conclusively stated that battery elim- 
inating or home charging equipments are not worth while 
for running the one-valve recciver. 


Comparative Cost. 


For operating three, four, or more valves, however, 
the case is very different. The cost of the energy con- 
sumed from the mains for high-tension battery substitu- 
tion is practically negligible, and the entire apparatus 
required can be installed for less than the price of six 
battery renewals, but it must not be overlooked that 
the life of the valves used in the rectifier is not 
indefinite, though, if not overrun, replacements will, of 
course, be rare. In making any comparison of the cost 
of an H.T. rectifier against the H.T. battery, it can be 


Fig. 1.—Simple form of half-wave rectifier 


said that the rectifier is the better proposition assuming 
a life of r, ooo hours for the rectifying valves. When 
worked well within maximum output capacity, this esti- 
mated life will undoubtedly be considerably exceeded. 


The Half—-wave Rectifier. 


The most popular form of A.C. battery substitute in 
use to-day is that in which a two-electrode valve, often 
a standard receiving valve with the grid and plate pins 
bridged across, is used as a half-wave rectifier. By 
means of a transformer with primary connected to the 
supply mains, a suitable potential is obtained from a 
step-down secondary for heating the filament of this 
rectifying valve, while a tertiary winding giving a 
potential of about 150 to 250. volts is fed to the plate 
via the output circuit (Fig. 1). A smoothing equipment 
comprising iron core choke coils of high inductance and 
bridging condensers of high capacity are, of course, re- 
quired, and, to be really effective, constitutes the most 
costly part of the apparatus. The periodicity of A.C. 
supply is usually 50, and never exceeds 100, cycles, and 
consequently pulses of unidirectional current are passed 
on to the smoothing circuit at this frequency. A high- 
tension potential varying from zero to maximum 50 times 
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comparatively low frequency, whilst the condensers must 
be of very liberal capacity in orde: to serve as current 
reservoirs which will not run too low in potential in the 
intervals between one charging pulse and the next. 


Pay EE 


o+ 
Fig. 2.—Full-wave rectifier. When the valve filaments are parallel 
connected, adjustments of the rheostat will displace th lament 


winding tap from the electrical centre. 


It is surprising that apparatus of this simple kind, 
making use only of half-wave rectification, is capable of 
delivering a constant H.T. potential at the low fre- 
quencies met with in domestic A.C. supply. 


Full-wave Rectifier. 


Full-wave rectification as provided by two rectifying 
valves is the next step in advancement and is usually to 
be preferred.to the half-wave arrangement, firstly be- 
cause the frequeacy of the current pulses passed to the 
smoothing apparatus is doubled, and, assuming that the 
valves are similar to that in the single-wave rectifier, the 


Fig. 3.—Full-wave rectification with two-plate valve. 


current output also is doubled. A slightly increased load 
is, however, taken from the supply, but in any case this 
is insignificant while the secondary and tertiary windings 
need to be doubled in size. 

The circuit (Fig. 2) shows the valve filaments con- 
nected in series so that adjustments of the rheostat will 
not displace the filament winding tap from the electrical 
centre. It is quite common practice, however, to wind 
the transformer, assuming that the valve filaments are to , 
be parallel connected. 
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Battery Eliminators.— 

` Instead of using two valves, a single valve with two 
plates will provide full-wave rectification (Fig. 3). 
There is no saving of filament watts by such a valve, 
for an emission similar to that of the two valves is still 
required, and it therefore virtually comprises two valves 
in a common vacuum, while a filament burn out is equal 
to the simultaneous destruction of two half-wave valves. 
In such a valve it would seem desirable, therefore, to 
bring out separately the leads to both filaments, in which 


Fig. 4.—Deuble flamented valve as a fulli~wave rectifier. 


case the alternative circuit arrangement of Fig. 4 could 
be adopted. 


Glow—discharge Tubes. 


Filamentless soft valve rectifiers are in use in the 
United States, and a rectifying circuit making use of 
such a valve is shown in Fig. 5. As in the case of the 
neon lamp, a certain initial potential is required before 
the path through the valve becomes conductive, and thus 
the rectified current has a somewhat different wave form 
from the filament type rectifier. Condensers are usually 
connected between the negative tap on the transformer 
and the point electrodes of the valve, the discharge of 


which prolongs the duration of the iectified current pulse 


after an initial peak voltage has been reached on each 
half-cycle, rendering the point-to-plate path conductive. 
This rectifier is entirely satisfactory providing that ade- 
quate smoothing apparatus is connected in the output. 


. Electrolytic. 


Rectifiers of the electrolytic type have been experi- 
mented with, mostly by amateurs, for obtaining an H. T. 
battery substitute. A typical electrolytic full- wave recti- 
fer is shown in Fig. 6. Rectifiers like this are not in 


Fig. 5—Soft fllamentless valve rectifier. 


general use, mainly owing to the difficulty of smoothing 
the rectified output. The electrolytic rectifier operates 
by a process of unidirectional conductivity depending 
upon polarisation and oscillograph records of the wave 
form of the output reveal brief current reversals. The 
plates, until recently, were invariably of lead and alu- 
mnum, and it must be borne in mind that these plates 
will not remain ‘‘ formed,’’ making it necessary to first 
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apply the current through a protective resistance. Such 
a rectifier is messy, the solution requires renewing from 
time to time, and constant attention is needed, owing to 
evaporation ; the aluminium electrodes, moreover, become 
consumed. 


Rotary Rectifiers. 


Small motor generators have been constructed consist- 
ing of an A.C. motor directly coupled to a high-voltage 
generator. Here the principal difficulty is that of con- 
structing a small self-exciting high-voltage dynamo of 
reasonable efficiency. Commutator ripple is, moreover, 
encountered, although this trouble has undoubtedly been 
solved in certain anode converters on the market. The 
presence of the alternating current field of the motor is 
liable to create an appreciable hum in the direct-current 
output, unless the two machines are adequately spaced, 
efficiently screened, and the coupling between the shafts 
constructed of a non-magnetic material. 


Heating the Filaments with A.C. 


Turning now to filament heating, it may be definitely 
said, in spite of frequent statements to the contrary, that 
the use of alternating current is entirely unsatisfactory. 
The running of an oscillating detector valve with an A.C. 
heated filament will give rise to a hum which can 
heard above the strongest of signals, and, even if a 
detector valve running oneindependent D.C. supply or a 
crystal is used, a hum will still be discernible. Much 
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Fig. 6.—Full-wave electrolyte rectifier. 


depends, however, on the filament characteristics of the 
valves employed, and thick filaments running at high 
temperatures give better results on A.C. than do the 
thinner dull emitter filaments, where well-defined initial 
temperature is required before liberal emission is 
obtained. * 


Trickle Charging. 


Undoubtedly, the best solution would seem to lie in the 
direction of a low- capacity charging set imparting a 
steady charge to a small accumulator floating across its 
output terminals. The low internal resistance of the 
battery is effective in smoothing out the current rises from 
the rectifier, although for perfectly rippleless reception it 
is, perhaps, advisable to disconnect the charging current 
when the battery is feeding the receiver. This system of 
trickle charging is an easy solution of the A. C. flament 
heating problem, and several different methods of charg- 
ing can be adopted, while the battery will remain in good 
condition as a result of never being permitted to remain in 
a discharged state. Overcharging, which is detrimental to 
a battery, must, of course, be guarded against, and not 
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Battery Eliminators.— 

infrequent attentioi. is necessary as regards the addition 
of distilled water. The battery, which may gas liber- 
ally, must under no circumstances be housed as part of 
the rectifier or receiving set, as the escaping acidulated 
moisture will break down the surface insulating proper- 
ties of ebonite panels and other insulated parts. 
electrolytic form of rectifier will keep the battery 
charged; a two-posicion switch connecting the battery 
either to the receiving set or to the charging circuit when 
additional contacts set the charger in operation. 


Tantalum Rectifier. 


The tantalum electrolytic rectifier is better suited to 
this purpose, princ{pally because, using sulphuric acid 
electrolyte, it can be accommodated in a compartment 
with the battery without fear of contamination, but care 
must be exercised to prevent traces of the ferrous matter 
in the electrolyte gaining access to the accumulator acid. 
Water only need be added to the rectifier to make up for 
evaporation, and the tantalum plates are not consumed 
by continuous chemical reaction. 

A valve rectifier as already described for H.T. supply 
(Fig. 3) will successfully keep a small battery in con- 
dition, though several valves will be needed to give a 
satisfactory charging rate. Valves used in this way, 
however, will give only limited service, as the life of a 
valve depends on the load. 
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Small Arc Rectifiers. 


Undoubtedly the best proposition is that of an“ arc“ 
rectifier. Half-wave rectifiers working on this principle 
and delivering charging currents of 3 to 10 amperes are 
well known, but small arc rectifying valves are now avail- 
able fitted with electrodes arranged to give, if desired, 
full-wave rectification and capable of charging a 6-volt 
battery at about 1 ampere. 


30 HENRIES 


30 HENRIES 


— 4 mfds 4 mfds 


Fig. 7.—The choke coll in the smoothing circuit niust be of high 
inductance, and the condensers of adequate capacity 


In an endeavour to eliminate the use of batteries as 
far as possible, it might be pointed out that grid biasing 
potentials may be produced across a resistance connected 
in a valve grid circuit and arranging to form part of the 
path of the H.T. current supply. By this means the 
grid battery can be dispensed with and the circuit arrange- 
ment can be so adjusted that any ripple which is existent 
in the plate potential is also existent in the grid biasing 
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potential tending to nullify the irregularities. Thus a 
rise in the plate potential is counteracted by an increase 
in the negative biasing potential applied to the grid. 

It must be admitted that the quality of speech and 
music reproduction is definitely spoilt by the slightest 
hum even although only audible when a transmission 
ceases. . 


Filter Circuits. 


Referring to filter circuits, the chief essential is that 
both chokes and condensers are adequate in size. The 
best arrangement is that shown in Fig. 7, consisting of 
two chokes in the positive lead bridged across to the nega- 
tive by three banks of condensers. 


Fig. 8 —In this form of smoothing circuit the choke in one of the 
leads may become short circuited by being earth connected both 
on the mains side and through the receiver. 


Rarely in commercial smocthing circuits does one find 
a pair of chokes used in this way, and if a single choke 
only is to be used it should have a value approaching 
100 henries. The principle reason for not adopting the 
smoothing circuit shown in Fig. 8 is that, in the event of 
an autotransformer being employed so that the negative 
lead is earth connected on to the mains, the section of 
the choke in the negative lead becomes short-circuited 
when the negative output terminal is earth connected 
through the receiver. 

It is not often realised that the residual hum and 


interference existing at the output of the filter are due as 


much to radio-frequency effects as to the actual fluctuating 
potentials on the line. Many readers must have observed 
the click produced on the receiving set when an electric 
light switch is turned off, and have heard the hum prao- 
duced when a small motor is switched into circuit. 
This interference is transferred to the set mainly 
by radio-frequency waves, and when the mains are 
directly connected to the set this effect is more 
marked. Radio- frequency chokes, therefore, of low 
self-capacity and an inductance value of about a milli- 
henry may with advantage be connected in the H.T. 
leads. Bridging condensers between the various H.T. 
points of distribution and the filaments in the receiver 
are essential. Owing to radio-frequency interference, 
earthing on to the mains in the usual way through a pro- 
tecting condenser is inadvisable, and the use of the 
mains as an aerial which, in any case, can only serve as 
a poor collector, is inviting a form of interference which 
is difficult to eliminate. 
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SMALL POWER TRANSF ORMERS 


A Design for a Valve Rectifier. 


By W. 


UR problem is to design a transformer for sup- 
C) plying A.C. power to the filaments of a valve 

receiver and to a rectifier-filter combination for the 
plate circuits. We will assume the valves used in the 
receiver are of the 6-volt type, and require a maximum 
current of 2 amperes at 5.5 volts; this current allowance 
is ample, even when power valves are used. We will 
also assume that a direct current at approximately 160 
volts is required for the plate circuits, a value which is 
satisfactory when valves of the 6-volt 4-ampere type are 
used in the low-frequency and output stages. This volt- 
age will have to be reduced in those instances where the 
valves used will not stand prolonged running at so high 
a voltage, although it should be remembered that one of 
the main requirements for .good quality loud-speaker 
reception is an ample supply of current at a high voltage. 


Estimating the Dimensions. 


This brings us to the question of the rectifier. Valve 
rectifiers are undoubtedly the most reliable, but many of 
those interested in the conversion of A.C. to D.C. will 


not wish to use a special rectifying valve, but would 


rather use ordinary receiving valves as rectifiers. The 
next thing to be settled is the type of valve which will 
prove most economical in.the long-run. Of course, for 
ordinary receivers taking a total plate current of about 
15 milliamperes, a power valve of the D. E. 5 type 
with its plate and grid connected together can be used 
in each side of the rectifier, 
but when the receiver takes a 
plate current of 30 milliam- 
peres or more, as a 5-valve 
a would when employing 

“ L.S.5.A ”? valve in its 
1 stage, it would prob- 
ably prove to be more 
economical to use L. S. 5 
type valves. 

RECTIFIER 


ae 


TO 
FILAMENT 8 
Fig. la.—Schématic connec- 
tions of a full-wave rectifier. 
In practice the rectifying valve 
may be as iadicated or two filter. 
ordinary valves can be used. 


Fig. 1b.—Explanatory diagram 
of a full-wave rectifier con- 
nected to a load through a 


Our rectifier will be connected as in Fig. 1, and the 
transformer will require four windings, one primary for 
connecting to the mains (P), two for the rectifier (S,, Sz), 
and one for the filaments of the receiving valves (S,), and 
we will assume the main supply is at 240 volts 50 cycles. 
We have now to provide windings giving 5.5 volts for 
the filaments of the recetving valves, 5.5 volts for the 
rectifying valves, and 160 + 160 volts for the plate cir- 
cuit of the rectifier. 

There are now two things which ought to be considered 
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before proceeding with the actual design of the trans- 
former.. The first is that the efficiency of the rectifier is 
not very high, so that it will not be worth while to take 
a great deal of trouble to make the transformer thor- 
oughly efficient. A second thing is, that while a manu- 
facturer will design his transformer on a cost basis, the 
amateur constructor will more likely be guided by con- 
siderations of convenience and ease of construction. For 
instance, if the amateur has to cut his own core pieces 
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Fig. 2.— Detaills of the core of the transformer. 


from sheet transformer iron, he will probably be desirous 
of employing a small iron core with correspondingly 
larger windings, while, should he be so fortunate as to 
be able to purchase material suitable for the core, he will, 
no doubt, make the core as large as possible, so as to 
reduce the number of turns of wire in the coils. A fur- 
ther point of some importance is that the amateur will 
find that he cannot put as many turns in a given space 
as a manufacturer with his coil-winding machines. 

It is, therefore, to be expected that a home made trans- 
former will be a little more bulky than a manufacturer’s 
product of the same rating, although this is a matter of 
negligible importance. 

We have assumed that our filament circuits will require 
3.5 volts 2 amperes each, or, say, 22 watts and the plate 
circuits 15 milliamperes at 160 volts. It will, therefore, 


de reasonable to assume that the ful! load primary cur- 


rent at 240 volts will not exceed o. 2 ampere. Now the 
current to be carried is the main factor to be considered 
when deciding on the size of the wire, and we will choose 
No. 18 D.C.C. for the filament windings, No. 38 D.C.C. 
for the plate circuit windings, and No. 28 D.C.C. for 
the primary. These wires wind 297, 5,000 and 1,600 
turns per square inch respectively. 

A method of design which has proved satisfactory was 
given in detail by the writer in The Wireless World of 
August 27th and September 24th, 1924. The method, 
briefly, is this: From the formula 

= 4.44f ZN x 1078 

= voltage, 

f = frequency, 

= maximum value of the flux, and 

= number of turns, 
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Small Power Transformers.— 

we can find the number of turns by putting in the formula 
the known values of E and 7 and an assumed value of Z. 
To get an idea of the maximum flux we will assume the 
core to have a cross-section measuring fin. x 1.5in., and 
the maximum flux density to be 60,000 lines per square 
inch. Then, assuming 0.8 of the cross-section of the 
core is iron, the remainder being occupied by the insu- 
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Fig. 3.—Method of assembling core pieces. The first layer is 
arranged as at A or C, the second layer as at B or D, and so oa. 


lated surfaces of the laminations, the total flux is 1 x 1.5 
x 0.8 x 60,000 or 72,000 lines. Now the applied volt- 
age is 240, and the frequency 50 periods per second. 
Then 
6 
VVV 1, 500 turns. 
4.44 X 50 X 72,000 

Having found the number of turns in the primary wind- 
ing, we can at once estimate the turns required for the 
secondaries, and these work out at 35 each of No. 18 
D.C.C. for the two filament heating windings and 1,000 
+ 1,000 of No. 38 D.C.C. for the plate circuit winding. 
To compensate for the fall in voltage when carrying 
current the number of turns in the filament windings may 
be increased to 38 each. 

The amount of space required for the windings must 
now be found and works out at 1.8 square inches. To 
this must be added the space occupied by insulating 
material, giving a total winding space of, say, 3 square 
inches. A trial transformer core can now be drawn, 
making the opening or the window of the transformer 
3 square inches. From this the weight of the iron can 


be estimated, which, in the case of the core of Fig. 2, 
works out at about 5 pounds. Assuming Stalloy is used, 
the loss in watts per pound for which is about a.75, it 
is found that the total core loss is about 3.8 watts. 

Ly L Ly 


Fig ¢.—Connections of an effective filter. 


Next, the copper losses should be estimated by calcu- 
lating the length of the wire in the different windings 
and then their resistance. Assuming a mean turn to be 
6in. long, we have for the primary a length of 250 yards, 
which has a resistance of 35 ohms; for the secondary 
plate circuit winding, 280 ohms; and for the two fila- 
ment windings, o. 15 ohm. If the total copper losses 
are now estimated they will be found to be about 2.6 
watts. Thus the estimated losses are, for the iron 3.8 
watts, for the copper 2.6 watts. 


A I2 


Wireless 
World 


JULY 7th, 1926. 


Finally, the magnetising current should be found, and 
in the example we are considering is approximately 0.06 
ampere. 
turns required to magnetise the core, and is given by the 
mean length of the core multiplied by the ampere turns 
per inch, which may be taken as 10 for Stalloy. Thus 
the ampere turns required are 120, and this divided by 
1.4 multiplied by 1,500 gives the current. 

The transformer will, therefore, be a satisfactory one, 
although its efficiency could be increased by reducing the 
size of the window, but as this would necessitate very 
careful construction of the coils it is better to sacrifice a 
little efficiency for ease of construction. 

The core should preferably consist of Stalloy stamp- 
ings about o.o1gin, thick, and L pieces should be used 
in preference to straight core pieces. ‘These are assem- 
bled-as indicated in Fig. 3, and the completed core may 
be held together by bolts passed through holes in the 
corners, or the laminations may be clamped between 
brackets. l 


(a) General arrangement of typical transformers. Transformers 
A and C are of the core type; while B is of the shell type. 


It will be necessary to wind the coils on a wooden 
former, and the core should be made a little larger than 
the iron core of the transformer. Cheeks should be 
fitted and the core split so that it can be removed from 
the coil without difficulty. 

There are two satisfactory methods of winding ; one is 


to place all the windings on one limb, and the other is 


to put half the primary on one limb with the high voltage 
secondary, and the other half of the primary on the 
second limb with the two filament windings. Probably 
the simplest method is to put all the windings on the one 
limb. The primary winding should be put on first, then 
two or three layers of Empire cloth, followed by the high 
voltage winding. This winding should also be covered 
with a few layers of tape, and then the filament windings 
can be put on. Finally, the coils are tied, taken from 
the former, and taped over. 

The varying current obtained from the rectifier is not 
a satisfactory supply for the plate circuits of a receiver ; 
a smoothing system has to be used, and is connected be- 
tween the rectifier and the receiver. A filter which has 
been found satisfactory is connected as in Fig. 4, and the 
values for 50 cycle full-wave rectification are as follow: 
L, 50 henries; C, 5 mfds. ; L,, 0.63 henry; Ci, 4 mfds. 
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This figure is obtained by finding the ampere. 
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Making an Instrument for Deriving 
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H. T. and L. T. from the Lighting Meins. 


By F. H. HAYNES. 


HE frequent requests for information as to the best 
| method to adopt for deriving filament heating and 
plate current from public supply alternating cur- 
rent mains has caused the writer to convert a miscellaneous 
collection of apparatus used for this purpose into a com- 
pact unit with controls and terminals conveniently 
arranged. l 
Rectifying equipment working from a 240-volt 50-cycle 
supply was primarily required for supplying high voltage 
to a small transmitter, and the application of the 
apparatus as a substitute for the H.T. battery of a re- 
ceiver was the logical outcome. The writer well remem- 
bers a discussion at a meet- 
ing of the Transmitter and 
Relay Section of the Radio 
Society of Great Britain on 
the use of 5o0-cycle A. C. for 
plate current supply. There 
was an almost undivided ex- 
pression of opinion that the 
problem was by no means 
easy to solve. It is quite 
a simple matter to obtain a 
smooth rectified output when 
the frequency of the supply 
exceeds 250 cycles. So, re- 
taining a rectifying system 
fed from noisy revolving 
machinery delivering a 700- 
cycle supply, the writer set 
about building an auxiliary ò- 
plant for operating direct 2 
from the 50-cycle mains. Cz 
He had certain prejudices 9 
at the onset in respect of two 
points. Firstly, that single- 
wave or even full-wave recti- 


circuits. 
switch breaks the 
ng the accum 


rima 
ator 


fication using rectifying the L.T. output terminals 
valves of moderately high 
7 


' TERMINAL S . 


Full-wave rectification is provided on both the H.T. and L.T. 

When the H.T. rectifier is in operation the change-over 

of the battery char 

charge and connecting it through to 

. Throwing the switch to cut off the 

H.T. supply sets the arc rectifier in operation imparting a steady 
e to the accumulator. 


* 


impedance was unsatisfactory, and that electrolytic recti- 
fiers were messy and required constant attention, the wave 
form of the output being such that smoothing would be 
both difficult and costly. These objections still hold good, 
electrolytic rectifiers for H.T. supply having passed prac- 
tically out of use, while the smoothing equipment of a 
50-cycle valve rectifier costs more as a rule than the recti- 
fier proper. The exacting requirements of a transmitter as 
to smoothness of plate current supply set a high standard, 
for a rippling H.T. gives rise to a broadening of tuning 
resulting in loss of range, while fluctuations would be very 
evident when attempting telephony transmission. A 
successful H.T. mains unit was evolved 
which has been in constant service for some 
twelve months, but although a simple base- 
board layout was adopted the components 
were expensive, in view of the high volt- 
age considered necessary for working a 
resistance-coupled L.F. am, 
plifier and the considerable 


Oto é 
r. load taken by the transmit- 
97 ting set. 

H.T. 


Full-wave Rectification. 


When the maximum poten 
o+ tial required does not exceed 
150 volts and the load is 


ct, limited to 10 or 12 milli- 
amperes, a rectifier can be 
»— constructed cheaply and 


easily, the running of which 
. will show a saving on the use 
of dry cell H.T. batteries. 
Although satisfactory re- 
sults can be obtained with a 
half-wave valve rectifier, the 
adoption of full-wave recti- 
fication is strongly recom. 
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A.C. Mains Unit.— 
mended, for a less elaborate filter circuit will be needed. 
Not the slightest A.C. hum is to be permitted, for a 
ripple, although not audible above a telephony transmis- 
sion, will combine with the speech frequencies tending 
to destroy some of the finer qualities. 

Not so much with a view to economising in the current 
consumed from the mains, but primarily to limit the 


dimensions of the transformer, valves with dull émitting | 


filaments are used for full-wave rectification in that part 
of the set proyitling a substitute for the 


Constructional details of the front ebonite 
panel, the baseboard, and the barrier piece 
which gives support to the panel and— 


H.T. battery. The filaments are heated by means of a 
step down winding, and the load imposed on the trans- 
former is about one-third of the total output. - 

Valves of the D. E. 5, D.F.A.1 or B.4 types proved t 
be most suited to the work, the grids and plates being 
linked across externally in the valve socket. Several valves 
are now available of special construction possessing very 
low impedance and with the grids omitted. Those used 
are the new Osram type U.4, requiring a filament poten- 
tial of five to six volts and passing a current of 0.25 
ampere. With five volts applied to the filament and a 
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plate potential of 25, the very liberal emission of 12 
milliamperes is obtained, the plate current increasing 
rapidly up to 30 milliamperes with a plate potential of 
50 volts. 

Tested on a plate potential of 96 volts and a fila- 
ment potential of 5.4 volts, the total emission reached 
44 mA. Another type of Osram valve has been developed 
by the General Electric Co., Ltd., for rectified H.T. 
supply, to be known as the U.5. It is a full-wave valve 
fitted up with two flat tubular plates with independent 
V-shaped parallel connected filaments. At a plate poten- 


5355 
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—accommodates the smoothing equipment. The 
components being unusually heavy renders it 
necessary for the framework to be strongly built. 


tial of 25 volts and 5 volts across the filament, the 
emission is 60 mA., and at 6o volts is 180 mA., showing 
the impedance to be of an exceedingly low order 
brought about by very small filament to plate 
spacing. Low impedance is a desirable property of valves 
used in this way, as the voltage drop across the valve is 
kept to a minimum, and less elaborate smoothing becomes 
permissible. The U.5 gave a maximum emission of 
240 mA., though the filament current at 5 volts is in 
excess of that taken by two D.E.5 valves in parallel, and 
the transformer used in the rectifier shown here is 
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A.C. Mains Unit.— 
incapable of providing the re- 
quired current. i 


— 
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The H. T. Transformer. 


The transformer used for 
heating the filaments of the 
rectifiers is a standard product 
on the market. At first sight 
it was thought to be too small 
for the job, and was, there- 
fore, subjected to test before 
being incorporated in the in- 
strument. The primary, 
which is marked 220, was 
tested with a potential across 
the terminals of 200 volts at 
50 cycles. On open circuit 
the filament secondary de- 
veloped a potential of 5. 6 
volts, and when a normal 
working load of 0.6 ampere was 
applied, a potential of 5.4 volts was 
Maintained, the output being admirably 
suitable for heating the D. E. 5 filaments. 
When loaded to the extent of 1.58 amperes, the the output load created by a shunt of 2,60c 
potential was 4.8 volts. As to the high voltage ohms, the voltage fell to 240. The secondary is, 
secondary, a potential of 290 volts was given when the of course, split by a centre tap, so that 120 volts is the 
output was shunted by a resistance of 4, ooo ohms. On potential fed to the plates of the rectifying valve, and, 
allowing for the voltage drop through the valves in the 

filter circuit, a final output on full’ load of 
ANODE SECONDARY WINDING Or BITURNS OF N®20 100 volts is satisfactorily maintained. On 
r test there was no sign of overheating after 


FILAMENT SECONDARY WINDING OF 4 TURNS OF one hour’s run at full load. 


N° IG OCC COPPER WIRE 
Smoothing Equipment. 

PRIMARY WINDING OF 480 TURNS , . ' 

oF N? S OCC COPPER WIRE The remainder of the apparatus in the 


H.T. supply circuit consists of a,.50-henry 


The smoothing equipment is accom- 
modated on a vertical wooden panel, 
remote from the input transformers. 


AW 


S of 4 and 2 mfds., and a resistance bridged 
PresPHAN strip -E“ with a 2 mfd. condenser to give the re- 
quired voltage drop for providing a suit- 

Core MADE uP oF 78 STALLOY able potential to the detector valve. 
ey eae: OS THICK There is considerable latitude as regards 
-actual layout of the components for H.T. 
supply, and those readers who do not feel 
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J W, i 
; | Ikon supPortinc Backers disposed to incorporate the L.T. equipment 
£ IN TEN will fnd that the form of construction 
~ | IÈ 74 WIDE X /e THICK. : : : 
È ~N adopted in which the smoothing choke and 
| í 7 FAEN condensers are assembled on the side of a 
1 | l zA kersie eats wooden cross panel placing the two valves 
100 | f ERE ee ON in the centre of the instrument and the 
EV j: coe hoe 7 s transformer on the extreme left works 
t ASN 1 MEAN : $ 7 . 
8 OF NUTS PLACED ON THE Botts OUt very well. The front panel in this case 
| $ Č |BETWEEN IRON SUPPORTS AND should be 2 zin. shorter. For the pur- 
Š EP EBONITE STIPS pose of controlling the output voltage 
8 ka by regulating the potential drop through 


the valves a 5-ohm filament rheostat is provided, although 
this fitment is not essential. The change-over switch 
controls the filament current supply to the L.T. output 
terminals, and when only concerned with the H.T. equip- 
ment, this should be replaced by an on and off ’’ switch 


- Details for making the - T. transformer. connected in the primary. 
A 15 
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A.C. Mains Unit.— 

The trickle charging method is made use of for feed- 
ing the L.T. plus and minus output terminals. Another 
pair of terminals is fitted, to which a 6-volt accumu- 
lator is connected and kept on a steady rate of charge 
when the receiving set is not in usc, and, by throwing the 
key switch, the H.T. equipment is brought into action, 


1% 

8 ANODE 

SECONDARY FILAMENT 
N SECONDARY 


PRIMARY 


The L.T. transformer is assembled with Stalloy iron strip, I! in, 
in width. So that the strips can be interleaved, the top and 
bottom limbs are built up first with the pieces 2jin. in length, 
the free ends projecting alternately in opposite directions. lt is 
advisabie to construct a cardboard bobbin to carry the primary 
winding. The two secondaries are pile wound. 
while the battery is taken off charge and put through to 


the I.T. terminals. 


„% Trickle ” Charging. 


The writer has carefully tested all systems of battery 
charging from A C. supply, including buzzer lectiſiers, 
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is that of obtaining a transformer for use with this class 
of valve, and although the manufacturers of the valve 
supply a transformer incorporated in a complete charging 
outfit, the reader may fee! disposed to construct his own 
transformer for building into this A.C. mains unit. The 
small Philips valve will give full-wave rectification, and 
the filament, which is of low resistance, is operated on 
a 2-volt supply, while the two anodes are fed at 20 volts 
from two independent windings linked across by a pro- 
tecting resistance which is arranged in the circuit as a 
current limiter to the output leads. This resistance, also 
a Philips product, is made especially for use with the 
small rectifying valve, and is itself built in valve form, 
being fitted with pin connectors for use with the standard 
valve-holder. l 

A meter has been fitted having 1 5 ampere full-scale 
reading as an indicator of the rate of charge and dis- 
charge, and two of the switch contacts reverse the con- 
nections to the meter in preference to making use of a 
scale with centre zero. 


Preventing Induction between A.C. and D.C. Leads. 


The wiring up is carried out almost entirely beneath 
the base with No. 22 S. W. G. tinned copper wire in 
lengths of insulating sleeving of various colours. Care 
must be taken to guard against bringing the leads carry- 
ing the smoothed H.T. output into close contact with 
leads carrying alternating current The arrangement of 
the components has been carefully considered bearing this 
point in view, the transformers being separated from the 
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Dimensional drawing showing the positions of the various components on the baseboard and vertical barrier.” R 


small motor generators, and ęelectrolytic cells, but the 


so-called ‘‘ arc“ rectifier is probably the most satisfactory, 


as it requires no attention, is clean and non-corrosive, 
silent and saiz in operation, and a failure of the supply 
current does not demand immediate disconnection of 
the battery. The valve used with this system has not 
an indefinite life, but a small cheap type of valve is now 
available capable of charging a 6-volt battery at about 
1.3 amperes and having a life of at least 1.000 ohms. 
The principai problem with which the amateur is faced 
A 16 


smoothing apparatus by the valves, the output choke and 
condensers being accommodated immediately behind the 
output terminals and arranged so that the leads are kept 
well away from the input circuits. 

The service given by the unit will undoubtedly repay 
one for the time and expenditure incurred in its con- 
struction. 

The unit described was essentially developed for oper- 
ating a seven-valve superheterodyne receiver, and the 
performance obtained is precisely similar to when using 
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PARTS REQUIRED. 


jin. Ebonite panel, to finish, 7 in. x liin. 

zin. Planed mahogany for the baseboard and upright back 
panel. 

2 Wooden strips, Sin. x 1}in., x }in. to batten the baseboard 
and provide a recess for wiring. 

9 Terminals. One pair af least should be ebonite shrouded 
for connecting the main leads. 

4 Valve holders, Aermenic (A. F. Bulgin 4 Co., 9-11, 
Cursitor &., London, E.C.4). 

Mains transformers fer H.T. (Electre Supplies Co., 19a, 
Broadway, Lendon, S.W.19, or Leslie Dixon & Co., 
9, Colonial Avenue, Minories, London, E.C.1), while 

form of ring transformer is obtainable 

A. W. Knight, Lid., 167, Rye Lane, Peckham, 

Step-down transformer for the L.T. rectifier and built te the 
data given (Rich & Bundy, 13, New Road, Ponders 
End, Middlesex). 

Two position - pole switch, Utility (Wtkins & Wright, 
Utility Works, Kenyon St., Birmingham). 


5-ohm filament rheostat. 

4 2-mfd. condensers. The ordinary T. C. C. type will be 

found quite satisfactory. 

Intervalve transformer for use as smoothing choke or a 
special high inductance choke of adequate current 
carrying capacity is obtainable frem Rich & Bandy. 

Western or other reliable moving ceil meter reading up to 
1:5 amps. (optional). 85 

2 U.4 valves. $ 

Philips type rectifying valve, Ne. 328, also protecting re- 
sistance lamp, No. 339. 

4 ozs. No. 22 S. W. G. tinned eopper wire. 

Lengths of insulating sleeving in various colours. 

2 Angle brackets (A. J. Dew & Co., 33-34, Rathbone Place, 
Oxford St., London, W.1). 

The rectifying unit can be accemmedated in a standard 
American type cabinet l4in. x 7in. x 8in. deep ob- 
tainable from W. & T. Lock, St. Peter’s Works, Bath. 

V resistance with clips, 20,000 ohms (Oliver Pell 

ontrol, Lid., Granville House, Arundel St., Londen, 
W.C.2). 


Approximate cost without meter or cabinet, £6. The three valves and lamp resistance will cost {2 gs. 6d. 
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a secondary H. T. battery. The somewhat critical H. T. valves in use in the receiving set, and, connected up to a 
voltages required by the superheterodyne can be satisfac- 
torily maintained, and a falling off in sensitiveness 
experienced in the case of an H. T. battery when the 


five - valve neutrodyne with negative biased H. F. valves, 
the maximum voltage was about 100 to 105, while the 
potential fed to the detector was brought down to about 
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Altheugh the wiring may 


to be complicated it is quite easily accomplished, as capacity between the leads is of ne conse- 
quence and conn up 


th soft wire in insulating sleeving by the shortest route is very much more simple than sti@ wiring 
necessary in wireless receiver construction. 


potential starts to fall is avoided. Small changes in the 
output potentials have been observed, due essentially to 
fluctuating conditions on the supply mains. The output the resistance will depend upon the value of the anode 
H.T. voltage varies slightly according to the number of current in the detector circuit. If a power valve 
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40 volts by a non-mductive series resistance having a 
value of 20,000 ohms. The potential drop created by 
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demanding a moderate anode current is brought into 
operation in a receiver deriving H.T. from the unit, it 
must not be overlooked that the potential applied to other 
valves in the set may become slightly reduced. 


Reference to one of the rear 
view illustrations shows that a 
space has been left on the wooden 
dividing board in order that a 
radio-frequency choke having a 
value of roughly 1 millihenry may 
be accommodated in the H.T. 
positive lead as it passes up 
through the base to the first bank 
of smoothing condensers. A series 
of basket coils assembled on a 
spindle is perhaps the best form of 
construction to adopt. The 
cards should be zin. in dia- 
meter with rin. centres, and No. 
36 D.S.C. wire used for winding. 
Eight basket coils held 
apart with thin card spacers 
and secured to the wood by 
three long brass screws 
make a good H. F. choke. 

The unit is readily 
adapted for the use of a 
full-wave rectifying valve 
for H.T. supply. For this 


Wavelength Measurement by Lecher 
Wire Method. 


At a meeting of the Golders Green 
and Hendon Radio Society held on June 
Ird, Mr. C. L. Thompson gave a very 
successful demonstration of the Lecher 
wire method of measuring wavelengths. 
He employed a three-meter oscillator, 
using two L.S.5 valves with the metal 
bases removed. ‘These functioned well 
on the short waves and delivered plenty 
of power. Considerable interest was 
aroused by the tantalum rectifier by 
means of which Mr. Thompson drew his 
power from the mains. 

Hon. Sec. Lt.-Col. H. A. Scarlett, 357a, 
Finchley Road, N.W.3. 


0008 . 
Warwick School Society Visits 5XX. 


By kind permission of the B.B.C. some 
twenty members of the Warwick School 
Wireless Society visited the high-power 
station at Daventry on Wednesday, June 
16th. The party was kindly conducted 
over the station by two members of the 
Staff. 

The telephony transmitter was seen in 
operation and the conversion of the speech 
input from London into a modulated 
carrier wave Clearly explained panel by 
panel. It was obvious that extreme pre- 
cautions were taken to minimise the de- 
lay caused by any ordinary breakdown, 
which explains the rarity of a prolonged 
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purpose it is only necessary to link across the grid pin 
of the valve holder which is to accommodate the full- 
wave valve to the plate pin of the other holder. | 

Both holders may with advantage be cross-connected in 
this way for giving a particularly liberal output. 


View of the basebodrd, showing the arrangement of the components. 
down into the board and are pulled tight, taking the shortest path from point to point. 
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technical hitch in 5XX’s transmission. 
At the conclusion of the visit, the guides 
very patiently answered many questions 
lE ie the technique of Broadcasting. 


000 0 


Progress at Ilford. 

Reviewing the results of the past twelve 
months, Mr. D. S. Richards, Hon. Secre- 
tary, reported at the Annual General 
Meeting of the Ilford and District Radio 
Society, that there had been an approxi- 
mate increase of 50 per cent. in the total 
membership, and this, despite the adverse 
conditions ruling during the period men- 
tioned. The Society was amongst the 
leading ones in the Essex group. Lord 
Lambourne, the Lord Lieut. of the County 
of Essex, had graciously honoured the 
Association by becoming its patron, and 
now the Council had to announce that 
Mr. John Elborne, M.A., had kindly con- 
sented to act as Hon. Legal Adviser and 
Solicitor. The Council were actively en- 
gaged in promoting co-operation and 
closer relationship with other radio socie- 
ties in the County of Essex. Mr. H. H. 


All wires pass straight 


Lassman (2PX), was elected President 
for the ensuing year. 

Hon. Secretary, Mr. D. S. Richards, 
50, Empress Avenue, Ilford. 
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A Perfect Day. 

Three men in a boat, with a small 
yellow pennant bearing the letters 
“I.R.S.” floating above them, attracted 
much attention as they slowly paddled 
downstream at Flatford, near Ipswich, on 
Sunday, June 13th. It was a strange 
craft. Overhead was a motley collection 
of wires of ingenious design, whilst over 
the stern hung a bright tin can on a 
length of copper wire. From the ship’s 
ventilator issued a sweet if not too power- 
ful edition of the Sunday programme from 
Savoy Hill. The party were but one 
section of the Ipswich and District Radio 
Society, whose “Summer” field-day ex- 
periments had led them thither on that 
particular afternoon. 

Ashore in a meadow, the main body 
were carrying out further experiments on 
a far larger scale, and after three casts 
a 30ft. aerial swayed between two large 
elms. A few minutes later three valves 
were supplying two loud-speakers with 
the necessary current.. Close on a hundred 
people within a 50-yard radius enjoyed 
the music, and some of the rustics found 
themselves listening“ for the first time. 

Tea was taken about five o’clock and 
after a thoroughly enjoyable outing the 
Society returned to Ipswich, 
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GERMAN STATE AND BROAD- 
CASTIN 


Under the new broadcasting adminstra- 
tion in Germany the State will hold 51 
per cent. of the shares. 

0000 


WIRELESS FOG SIGNAL. i 
An unattended fog signal, operated by 
wireless, has been permanently estab- 


lished on Rosneath Beacon, in the Firth 

of Clyde. 

0000 
SUPER-REGENERATION, 

„The installation of wireless in Bor- 
stal institutions is aiding the regenera- 
tion of young lads hitherto almost un- 
tameable. —Sir William Joynson-Hicks. 

0000 


BRIGHTER LIGHTHOUSES. 

In response to an appeal to the public, 
Mr. Hoover, U.S. Secretary of Com- 
merce, has received nearly four hundred 
wireless sets for distribution among 
lighthouse men on the American coast. 

0000 


AN UNAPPRECIATIVE AUDIENCE. 
Although the Colombo broadcasting 
station has been in operation for over 
two. years, the number of licensed 


listeners throughout Ceylon is still under 


300. 
0000 
GETTING VALUE FOR MONEY. 

Mr. and Mrs. A. Povey, of Perth, 
Australia, are proudly proclaiming that 
they have never missed a single pro- 
gramme from the local broadcasting 
station. 

00 00 
A COSTLY LEAD-IN. 

A Montreal wireless enthusiast recently 
set his home on fire when trying to en- 
large a lead-in hole. 

He explained to the district fire chief 

- that finding the hole too small he de- 
cided to enlarge it by using a red-hot 
poker. But, his house being a wooden 
one, the tarred paper used as an outside 
lining of the wall caught fire and the 
flames spread. ä 

Quick work by the firemen prevented 
the fire from spreading to adjoining 
dwellings, though the wireless enthusiast 
will have to make good damage to his 
own house from ground to third floor. 
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BERLIN SPEAKS TO TOKIO. 


A wireless telephony feat has been per- 


formed at Nauen, where the engineers 
have succeeded in conversing with 
Buenos Aires and Tokio. According to 
our Berlin correspondent the wave- 
length employed was 40 metres. 
o Oo Oo 
WIGAN AGAIN. i 

In the Wigan County Court a few days 
ago the Registrar remarked that Wigan 
possessed a perfect forest of wireless 
aerials. 
said to be pondering over the observa- 


tion. 
O0 000 


SETS ON HIRE. 

You can hire a wireless receiver in 
Holland. A wireless hire service is: the 
object of a company which has just been 
formed, and it is interesting to note that 
the hiring fee. will include the cost of 


maintenance of valves and accumulators. 
0000 


ASKING FOR IT? 


A Coloniai wireless paper gives con- 
structional details of ‘‘An All-iron Re- 


Review. 


Several broadcast comedians are 
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ceiver.” 


Says the writer: At the risk 
of being called both foolish and ignorant, 
we have come to the conclusion that an 
all-iron receiver can be built about as 
efficient as one using copper.” 

0000 


BROADCASTING AND THE BOLTON 
BOBBY. 
The Chief Constable in Bolton reports 
that the wireless set installed in the 
olice station during the general strike 
ae now been removed. Is it possible 
that ‘the delights of broadcasting proved 
too powerful a distraction for ‘“‘Robert’’? 
oogo 
PANAMA SOLD OUT. 

Very soon after the opening of the new 
broadcasting station at Balboa, Panama, 
the public demand for crystal sets was 
so great that local stocks were exhausted, 
dealers having to order shipments from 
foreign matin far turers | 

0000 7 
THOSE LOUD LOUD-SPEAKERS. 

A number of complaints have recently 
appeared in the daily Press on the sub- 
ject of noisy loud-speakers. In certain 


AL FRESCO WIRELESS. 
of a belated summer. The 
Green and Hendon Radio S 


The radio societies have not been slow to take advantage 
hotograph shows members and friends of the Golders 
ety enjoying loud-speaker reception on the occasion ef 


their annual picnic at Berkhamsted. A six-valve superheterodyne was used with a 
two-vaive amplifier. 
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cases the trouble appears to be due to 
thin party walls and the only cure seems 
to be a noble and self-denying reduction 
of signal strength. In other instances, 


however, the vexation is caused by loud- . 


speakers at open windows. 

It is surely a thoughtless generosity 
which prompts people to imagine that 
every passer-by is thirsting for a wire- 
less concert. When a concert is to be 
enjoyed indoors there seems to be no 
reason for planting the loud-speaker on 
the window sill; and if the programme 
is to be listened to in the garden the 
loud-speaker can easily be taken to the 
spot where the listeners are situated. 
Volume can then be reduced. ‘ 

0000 


SLUMP IN U.S. RADIO? 
The Freed-Eisemann Radio Corpora- 


tion, manufacturers of radio receivers. 


under the Hazeltine and Latour patents, 
state that they have entered the wash- 
ing machine field with a revolutionary 
device.” 

0000 


BERLIN RADIO EXHIBITION. 

The third Berlin Radio Exhibition is 
to be held in the Radio Hall, Kaiser- 
damm, from September 3rd to 12th. 

One of the principal features of the 
Exhibition will be the section organised 
by the postal authorities, who are partly 
responsible for the broadcasting service. 
Sound-proof cabinets will be available 
throughout the building so that visitors 
will have every facility for testing re- 
ceivers under ideal conditions. The 
latest methods of radio photo transmis- 
sion will be demonstrated, and a special 
section will be set apart for the display 
“of amateur sets. 

The organisers state that the Exhibi- 
tion will not be ‘‘a mere show of dead 
apparatus, but a live picture of the radio 


industry.” 
0000 


DISTANT CONTROL OF TARGET 
SHIP. 


Wireless control has proved extremely 
useful to the British naval authorities 
during recent manceuvres off Malta. An 
old cruiser, employed as a target ship 
during gunnery practice, was directed en- 
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NEW RECEIVING STATION AT 2RN. 
summary of foreign news the Free State Ministry of Posts and Telegraphs has 
installed a special receiver at the Central Telegraph Office. In the photograph the 
operator is seen picking OP orega news for subsequent transmission from the 


blin 


tirely by wireless; the cruiser’s course 
was altered, speed was increased and 
decreased and the smoke screen was 
thrown out, all these actions being con- 
trolled by wireless from another vessel. 
o oOo 
SPAIN CVERCOMES INTERFERENCE. 
To prevent clashing between the 
various broadcasting stations the Gov- 
ernment authorities in Spain have hit 
upon a very simple expedient. Each 
month a schedule of broadcasting times 
is prepared whereby adjacent stations 
may not transmit simultaneously. Such 
a scheme in this country might solve 
many perplexities, but it would hardly 
provide a solution of the alternative 
programme difficulty. In a word, the 
Spanish plan appears to be an admission 
of defeat. 
o o oo 

BROADCAST COPYRIGHT IN U.S. A. 

The rights of authors and composers 
in connection with the broadcasting of 
their works have been definitely recog- 
nised in America by the National Asso- 
ciation of Broadcasters, which has con- 
sented to a schedule of payments to mem- 
bers of the American Society of Authors, 


EXPERIMENTS WITH KITE AERIALS. Members of the Guildford and District 
Wireless Soclet 1 on Pewley Downs, where successful experiments were 


carried out wit 
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te aerials to determine the screening effect of the surrounding hilis. 


To supply the Irish listener with a daily 


roadcasting station. 


Composers and Editors in respect of copy- 
right items broadcast. 

The schedule runs thus :— 

Stations of 5 to 100 watts, 2 cents per 
item. l 

Stations of 101 to 500 watts, 4 cents per 
item. 

Stations of 501 to 1,000 watts, 7 cents 
per item. 

Stations of 1,001 to 3,000 watts, 13 
cents per item. 

Stations of 3,001 to 5,000 watts, 18 
cents per item. 

Stations above 5,000 watts, 60 cents per 
item. 

The payments relate to each separate 
performance of a copyright piece. 

0000 > 
BROADCASTING FROM THE SEA. 
A licence to broadcast from a yacht in 

American waters has been granted to the 
A. H. Grebe Company. The yacht will 
use the call sign WRMU. 
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WIRELESS AT WESTMINSTER. 


By Our Special Parliamentary 
Correspondent. 
P. M. G. and Radiating Receivers. 

In the House of Commons last week 
Mr. Day asked the Postmaster-General 
whether, in view of the oscillation annoy- 
ance experienced by wireless listeners, he 
would consider action to prohibit the use 
of reaction on the aerial. 

Viscount Wolmer said that on the re- 
commendation of the Broadcasting Com- 
mittee of 1923 a condition was inserted 
in all wireless receiving licences that 
„reaction must not be used to such an 
extent as to energise any neighbouring 
aerial.” He did not think it would be in 
the general interest to prohibit entirely 
the use of reaction, which was of con- 
siderable advantage in increasing the sen- 
sitiveness of wireless sets and only caused 
interference when improperly used. 

Mr. Day asked if the Postmaster- 
General would see that the regulation was 
enforced and Viscount Wolmer replied 
that the authorities were enforcing it 
very strictly. 
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‘A Section Mainly for the New Reader. 


POLARITY OF EXTENSION LEADS. 

Twisted twin flexible wire is 
largely used for connection between 
a receiving set and a loud-speaker 
installed in a different room and is, 
as a rule, well suited for the purpose, 
although it 1s admitted that, in a 
very long length, there may be an 
undesirable high capacity between 
the two leads. 

Amateurs often experience diff- 
culty in determining which lead 
should be connected to the marked 


positive terminal of the distant loud- . 


speaker, and, unless the two wires 
are distinguished from each other by 
differently coloured braiding, or in 
some other manner, it is necessary to 
make a test, using phones or a gal- 
vanometer. This test should be 
carried out before the wire is finally 
fitted between the two points, in 
order to avoid the necessity of a jong 
testing lead. 

In cases where the extension has 
already been installed without taking 
the precaution to mark the leads, or 
where the original markings have 
been destroyed, it is often possible 
to ascertain which is the positive 
wire by connecting, at the receiver 
end, one lead to the output terminal 
joining to H.T. +, and disconnecting 
the other wire. At the loud-speaker 
end of the extension, contact should 
be made with one hand to some 
earthed or partially earthed object, 
such as a gas pipe or radiator pipe, 
and the two bared ends of the wire 
should be touched in turn. That 
giving a slight shock will, of course, 
correspond to the end joined to the 
H.T.+ terminal of the distant re- 
ceiver. The average person is not 
inconvenienced by shocks from a bat- 
tery of some 120 volts, but if any 

2 


uncertainty is felt on this score it 


would be as well to reduce the H.T. 


voltage before commencing opera- 
tions! This test is obviously only 
applicable when the negative end of 
the H.T. battery is earthed. 
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A SIMPLE DUAL-AMPLIFICATION 
CIRCUIT. 


The majority of the troubles en- 
countered in getting a combination of 
H.F. amplifying valve and crystal 
detector into a state of satisfactory 
operation are directly traceable to an 
unsuitable form of coupling between 
the valve and crystal, or to the heavy 
damping effect of the latter on the 
tuned circuit across which it is usu- 
ally connected. The design of suit- 
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Fig. 1.—A simple valve-erystal receiver. 


able H.F. transformers to meet these 


conditions is by no means an easy- 
matter, particularly when a wide band 


of wavelengths is to be covered. 
The circuit shown in Fig. 1 

enables us to avoid these difficulties, 

and possibly deserves to be better 


known, considering its simplicity and 


the fact that inexpensive components 
only are required. The aerial and 


secondary coils, I., La, and the re- 


action coil I.,, may be of the usual 
interchangeable pattern, although a 
conventional form of coupler, with a 


: whistle. of 


reaction winding of from 30-40 turns 
(for the broadcast waveband) is 
better, particularly when the aerial 
circuit 1s not separately tuned. 

The crystal detector may with ad- 
vantage be of high resistance; Peri- 
kan or permanent types usually 
give good results. The tuning con- 
denser C, should have a maximum 
capacity of from 0.0003 to 0.0005 
mfd., while C, (the use of which is 
more or less optional) acts as an H.F 
by-pass, and may be extremely small, 
say, about o. oo0O05 mfd. Its best set- 
ting will be ascertained by trial, and, 
once decided on, need not be altered. 
The effect of reversing the crystal 
should be carefully tried, as it will be 
found that one connection will give 
much better results than will the 
other. 

Due to the fact that the crystal, 
which functions as a potential recti- 
fier, is taking practically no current, 
the tuning of the circuit LC. is 
sharp, and the arrangement has a very 
fair degree of selectivity. Almost any 
type of valve may be used, and a 
low-frequency amplifier may be added 
in the usual manner, by connecting 
the primary of a transformer in place 
of the phones, without introducing 
any complications. 


9000030 


OSCILLATING NEIGHBOURS. 


A peculiar and unpleasant form of 
distortion is introduced by the effects 


of a.near-by receiver either on the 


point of oscillation or actually dscil- 
lating ‘* in step with strong incom- 
ing signals, although no audible 
‘‘ beat note may be 
detected. Experienced amateurs 
will recognise the symptoms at once, 
but the effects are apt to puzzle be- 
A 21 
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ginners, who often think that a fault 
has developed in their receivers. 
Provided that the aerial of the 
interfering set is really close at hand, 
the tuning of the receiver will be 
found to be unusually flat over several 
degrees of the condenser scale; this 
is probably one of the most certain 
indications that a neighbouring aerial 
is re-radiating strongly. Signal 
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strength will sometimes be observed 


to vary considerably as the tuning of 


the interfering receiver is altered. 


This very real trouble is much 
more prevalent than is generally 
realised. Unfortunately, there is no 
remedy—or, more accurately speak- 
ing, no remedy other than peaceful 
persuasion—which can be suggested 
in these columns, for obvious reasons. 


DISSECTED DIAGRAMS. 
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The conscientious wireless user will 
not only avoid actual oscillation, as 
indicated by the production of a beat 
note, but will also refrain from work- 
ing his set just off the apparent 
oscillation point, at any rate, on the 
wavelength of the nearest station, 
whose signals are probably being 
received by the majority of his 
neighbours. 


No. 35.—Switching a Standard O-V-1 Receiver. 


The problem of eliminating the second valve of a detector-L.F. combination may appear to be an 
easy one, but in practice there are various minor difficulties, mainly connected with the H.T. supply, 
which must be overcome, generally at the expense of some slight complication. 
devices of practical utility are shown below. 


The simplest type of O-V-1 receiver. 

It is assumed that it is desired to be 

able to use either one or two valves at 

will. The various methods shown are 

applicable to any receiver using this 

basic circuit, with transformer-coupled 
L.F. amplification. 


Another useful and simple arrangement, 
permitting of reception on phones with 
the detector valve, and on the loud- 
speaker with both valves. A common 
by-pass condenser shunts either phones 
or transformer primary. Note that, 
referring to Figs. 2, 3 and 4, it is neces- 
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The simplest possible circuit, requiring 

only a single-pole change-over switch. 

The L.F. output of the detector valve is 

assed through either the L.F. trans- 

ormer or phones This method is only 

correct when a common H.T. supply is 
used for both valves. 
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sary to turn off the rheostat of the L.F. 

valve when not in use, Fig 4 is redrawn 

above, showing bow a D.P.D.T. switch 

may be connected in order to obtain 

automatic control of the filament circuit, 

which is N the phones are 
use. 


Various switching 


Separate H.T. tappings call for a slight 

elaboration of the abate circuit, a 

D.P.D.T switch being required. When 

the L.F. valve is being switched off, the 

H.T. voltage applied to the detector valve 

anode is automaticaily adjusted to the 
same value as before. 


Above is shown an elaborated form of 

circuit No. 3, with simultaneous control 

of the L.F. valve filament. The phones 

are transferred at the same time to the 

anode circuit of either the detector or 

L.F. valve, appropriate H.T. voltages 
being applied to each. 
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A MESSAGE FROM CAPTAIN IAN FRASER, MP. 


APPRECIATE the opportunity given me of sending 
1 a message supporting the Wireless League for inclu- 
sion in the Listener pages. 

I think the Wsreless World is rendering a valuable 
service to the League by including the Listener in its 
pages, and thus enabling the League in its infancy to 
secure wide publicity. 

The evidence which Sir Arthur Stanley gave before 
the Government Broadcasting Committee was of a useful 
character, and, as was shown in recent pages of the 
Listener Section, helped the Committee materially in 
producing their report. It indicated to me, at any 
rate, that the Wireless League was able to get in touch 
with the opinions of a large number of listeners, 
and to formulate them into 
practical suggestions. This 
is, of course, the duty of 
the League, and the fact 
that it was well done 
should help it tò gain the 
increasing confidence of lis- 
teners and to augment its 


membership. 
I am glad to gather from 
various quarters how 


friendly are the relations 
between the B.B.C. and 
the League. I foresee that 
as time goes on the B.B.C. 
will have difficulties and 
prejudices to surmount. I 
have no doubt it will over- 
come them, and will in 
course of time free itself 
from many of the restric- 
tions which were, quite pro- 
perly, I think, placed upon 
this agency, the potentiali- 
ties of which three years 
ago were unknown and al- 
most unimagined. But the 
help which the League will 
be able to render in this 
emancipation, if it can in- 
crease its membership and 
be representative, even in a 
relatively small degree, of 
listeners’ opinion, cannot 
be disregarded. 
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A recent photog 
the 


of Capt. Ian Fraser, M.P., who has just joined 


uncil of the Wireless League. 
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None of us wants conflict between the Broadcasting 
Authority and other interests older-established. There is 
no reason why good will should not bring the solution of 
the problems which will arise between the B.B.C. and the 
newspapers, the theatres, the copyright owners, and all 
other interests which are affected, provided that primary 
consideration is given to public interests, and the listeners’ 
interest. While there would seem to be no reason why 
the B.B.C. should not utilise the microphone in a con- 
troversy in its own defence, should its methods he 
attacked, it has not in fact done so as yet, and there is 
no doubt that it would be advantageous that a sound 
organisation should be built up, capable of expressing 
the listeners’ point of view, and, if necessary, 
giving the Broadcasting Authority its support. I do 
not suggest that the League 
should in any sense allow 
itself to be the tool of the 
B.B.C., but it is obvious 
that the best service it can 
render to its members is to 
help the B.B.C. by friendly 
criticism, by suggestions, 
and by representing the lis- 
teners point of view when- 
ever and wherever possible. 

It is, I think, generally 
admitted that the B.B.C. 
has, during its short and 
difficult life, gauged lis- 
teners’ desires and needs 
with great care and dis- 
cretion, and as it proceeds 
to widen its influence and 
introduce new features 
into its programme, lis- | 
teners who have the wel- 
fare of the service at heart 
will find in the Wireless 
League an opportunity of 
rendering valuable aid in 
its development. 

Sir Arthur Stanley has 
asked me to join the Coun- 
cil of the Wireless League. 
I have accepted his invita- 
tion, and am glad to asso- 
ciate myself with him in 
the work to which he Kas 
set his hand. 
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A PRACTICAL STEP TO ENCOURAGE 
INVENTORS. 

Sir Arthur Stanley, chairman of the 
Wireless League, offers a gold medal for 
the best wireless invention. The award 
will be known as the Stanley Medal. 
Competition for it is not limited to 
members of the Wireless League. 

This action on the part of the League 
is aimed at stimulating the keenness of 
the listener and experimenter. 

Quite apart from the honour of re- 
ceiving the Stanley Medal, it will be 
readily seen that considerable commercial 
advantages may accrue to the successful 
competitor. *Those who intend to com- 
pete should write for fuller information 
to the League headquarters, and members 
of the League should give their member- 
ship number. 
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HAT is the general impression 
among listeners of the men whose 
voices are heard every night read- 

ing the news bulletins and talking about 
the next item in the broadcast programmes 
—the men who, for want of a better term, 
are known as wireless announcers.” 


Most listeners have their own favourite 


announcer, though since the B.B.C. in its 
wisdom decided to cease publishing their 
names, as was done in the early days of 
broadcasting, the link between listeners 
and announcers is not so intimate as it 
once promised to become. 

How fascinating a voice can be to 
some people is shown by a true story 
which has come to the knowledge of the 
broadcasting authorities a few days ago. 
A young bride, on her honeymoon at a 
hotel in a south coast town, refused to 
retire until she had heard the London 
announcer bid the world “ good-night.”’ 
It was a habit with which even married 
happiness could not interfere. 

The work of an announcer might seem 
to most people one of the easiest voca- 
tions imaginable. In point of fact, it 
is one of the most difficult. The four 
hours or so he is on duty in the studio 
are by no means his day’s work. Several 
more hours must be spent in preparing 
the programmes, even after they have 
been finally passed by other people who 
arrange them. 

The announcer you will hear to-night 
was sitting in his room this morning 
examining every detail and item, and 
visualising exactly what will happen from 
the time he comes on duty in the studio 
to when he goes off. He must be able to 
foresee any little snag and arrange to deal 
with it accordingly. He must never per- 
mit any break in the evening entertain- 
ment. But, however carefully and skil- 
fully he lays his plans, he must still be 
prepared for any eventuality. Particu- 
larly is this so with outside broadcasts, 
which are often beyond his control. 


A 24 


Wireless 
World 


Suppose a land line between a theatre 
or hotel and the broadcasting station 
suddenly fails, as some have been known 
to do in the past, the announcer must be 
always ready to put on some sort of an 
alternative programme immediately. Tim- 
ing the programmes is another of the 
announcer's duties, which can easily cause 
him more than a little anxiety, and he 
can only do this successfully by seeing 
that each artist is ready to par before 
the microphone immediately his or her 
turn comes along. 

Yet this must be done in such a way 
that any movement in the studio does not 
detract the attention of another performer 
who may already be singing or playing. 
Your successful announcer must be an 
expert stage manager, though unlike his 
prototype in the theatre in that he must 
always be prepared to take his place 
before the footlights, as it were, twenty 
times during every single programme. 

It will be realised that there is plenty 
of hustle in the life of an announcer. But 
hustle may never become flurry, even 
though he must finish an item at 9.30 in 
one studio, and begin reading a news 
bulletin, five seconds later, in another 
studio two floors higher. So whatever 
may have been your opinion of announcers, 
remember that the apparent care with 
which he steers the wireless programmes 
every night is a task comparable only to 
the hardest day’s work of his fellow men. 
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HEN the Vicar surprised us by 
poking his venerable head 

e through the half-open window we 
sensed that something was up. 

“I have news to tell you, good 
friends,” he said, beaming over his spec- 
tacles. ‘‘The dear Duchess feels that 
unless we have a wireless set, the Flower 
Show will fall as flat as—ahem—a par- 
cake, or shall I say ditch-water? Does 
any gentleman here consider that Nature 
has endowed him with the wherewithal 
to construct a suitable instrument? Her 
Grace offers a prize of Twenty Guineas! ” 

The effect of these words in that little 
har parlour was electrical. The sawdust 
flew in clouds as two staunch yeomen 
dropped their pewters. 

“Trust me, your Reverence,” hoarsed 
Fred, his great red face glistening with 
excitement and beer. 

Better leave it to me. sir,“ interposed 
Jim, stretching his long, lanky form in 
front of his rival, 

“The set must have at least three 
valves,” cautioned the Vicar. 

Four! ' they both yelled. 

“TIl make a fiver,” came a calm voice 
from the back. 

Fourteen pairs of eyes turned in the 
direction of the fireplace, where a little 
red-haired fellow was unconcernedly ex- 
pectorating in the coal scuttle. It was 
young Willum, who drives the water-cart. 

ou?“ burst out Fred. You? You 
couldn't waggle a cat’s-whisker! ” 

The Vicar cleared his throat. 

No more competitors? ' he queried, 
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glancing round. Ah well, let us hope 
for the best.” And he withdrew his 
venerable head. 

* * * * * * 

The fottnight before the Flower Show 
was the most nerve-racking that Muddle- 
hythe has ever experienced. To begin 
with, Fred and Jim and young Willum 
disappeared from public view. The bet- 
ting ran in favour of old Fred, who was 
known to possess a working knowledge 
of the electron theory and a treadle lathe 
in his back kitchen. Jim also had sup- 
porters, who argued that there’s not 
much you can teach a man that reckons 
he was brought up in a magnetic field. 
Young Willum was a rank outsider. We 
weren't sure whether he even had a 
crystal set; and anyway he wasn’t an im- 
pressive character like old Fred. 

During that last week, when the 
marquee was rigged up, complete with 
aerial and earth, the village was agog 
with excitement. Wild rumours got 
afloat. Fred had been seen crossing his 
back yard with a dark look on his visage 
and a split pin between his teeth, while 
Jim had been sighted with his eye at 
Fred's keyhole. As for young Willum, 
the postman was knocking at his door 
every day, and it went nigh to being said 
that the young rascal was getting parts 
C.0.D. from Great Bimbleton. 

* * * * * * 

Shall we ever forget that memorable 
night before the Show? No! The Vicar 
sat before a green baize table in the mar- 
quee; at his side was the Duchess, com- 
plete with lorgnette. 

Old Fred arrived first, Jake and Alf 
carrying in his receiver with well-nigh 
military honours. Jim followed with the 
fruit of his toil in the pigman:s barrow. 
Then we settled down to wait for young 
Willum. The Duchess was beginning to 
cough with impatience when he strode in, 
carrying his set under his arm. The 
Vicar rose. 

Let us open our service—er—proceed- 
ings with a selection from London,” he 
said. Mr. Fred Sniper will now tune 
in 

But need I describe the distressing 
scenes that ensued? Fred tried and failed. 
It was painful. With the Duchess there 
he couldn’t even express himself. Jim 
made a spirited attempt, but could only 
get Morse. The marquee, the Morse, and 
the Duchess seemed to stifle his efforts. 
Then young Willum twiddled his knobs 
and tuned in first go. The band was 
playing John Henry's requiem— 
* Monastery Garden.” 

“Dirty work, your ladyship!” 
screamed out Fred and Jim. E bought 
the set in bits by post and just slung it 
together!“ 

Young Willum scratched the back of 
his neck. 

“It's quite true, your Grace,“ he re- 
marked, ‘‘that I kept the postman busy, 
but not a man can prove that I didn't 
build the set myself. If Fred and Jim had 
joined the Wireless League they, too, 
could have had free technical advice.” 

“ But why should I give away good 
tips for nothing?“ Willum added, as he 
held out a palm for the Twenty Guineas. 

E. C. Tomson. 
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Oxfordshire. 

There are hundreds of members of the 
League scattered over this county, but 
very few active branches. 

If there is any listener who is keen on 
wireless and the League and would help 
us by forming a branch in his locality 
all details can be obtained from the 
address stated below. 

he financial liability is nil, and the 
satisfaction of building up a really live 
branch, whereby one can meet for lec- 
tures, social and instructional evenings, 
is weil worth the sacrifice of a small 
amount of one’s leisure time. 

The branch at Oxford is making head- 
way, and it is anticipated that during the 
forthcoming winter this branch will be 
one of the most successful in the League. 
Hon. secretary, A. W. Shirley, 133, 
Walton Street. 
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Bournemouth. 


Members and friends of Bournemouth 
Radio Society, which is run in conjunc- 
tion with the local branch of the League, 
have been enjoying a series of addresses 
illustrated by apparatus, on Television, 
by Mr. Atkinson, M. I. R. E, Many of our 
members are experimenting and practis- 
ing this engrossing branch of Wireless 
Science. A boatin excursion to test 
receptions at sea” was unfortunately 
postponed owing to threatening, aqua: Ny 
weather. The secretary is making arrange- 
ments for the Autumn Session, book- 
ing names for Beginners’ Instruction Class 
in Theory and Practice. He will be 
pleased to hear from any lecturer who will 
take the platform on a Monday evening 
after September 20th, 1926. Hon secre- 
tary. H. J. Bliss, 140, Old Christchurch 
Road. 
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Leeds. 


This branch continues to forge ahead 
and listeners in the district are steadily 
enrolling. As the summer months are 
now here, the monthly talks, which have 
taken place recently, will be suspended 
until the autumn. The last talk was 
given on June 14th, the title being 
Portable Sets and how to operate 
them,” some useful and helpful hints 
being given. In the absence of our Chair- 
man (Mr. Kent-Lemon, who usually gives 
these talks) this one was given and com- 
pe by Messrs. K. D. F. Townend and 

. A. Mahomet, members of the Leeds 
branch committee. Hon. secretary, J. 
Watson, 4, Armley Grange Drive. 
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Goole. 


This branch is making good, steady pro- 
gress. The aia would like to in- 


ound, ; 


Wireless 
Word 


E aa 
it Hi h nat | thy 


3 ‘ih i, 
M TEE T 0 h sie thi 0 e c MN ch ldd AH fu N 


form all members who have not yet 
renewed, that he will be pleased to receive 
their subscriptions, or they can send 
them to headquarters direct if they 
desire. The committee appeal to the 
listening public of Goole and district to 
join the local branch and so protect their 
own interests. Enrolment forms can be 
obtained from the secretary or any com- 
mittee man. Arrangements are being 
made for B.B.C. anti-oscillation pam- 
phlets to be obtainable locally through the 
League. Hon. secretary, G. H. Hillary, 
75, Carlisle Street. 


Mr. E. 


L. Corliss, 


who is organising Hon. Sec. Totnes 
the Watford Lis- Branch 
teners. 
Prescot and District. 
Progress here is good but slow. 


Listeners in the district are urged to get 
into touch at once with the secretary, who 
can receive new subscriptions or renewals 
and furnish full information. Hon. secre- 
tary, J. E. Swift, 3, Vining Terrace, 
Whiston, Prescot. 
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FOUR-VALVE SET. 


A member of the Sheffield Branch has 
kindly offered to present a four-valve 
wireless set in a handsome cabinet, with 
enclosed loud-speaker, to the branch 
secretary who, in the opinion of the 
Executive—or those delegated by them 
to judge—does the most to promote the 
interests of the League (more especially in 
respect of obtaining members) during the 
period January 1st to March 3lst, 1926. 
Branch secretaries are invited to submit 
applications for the prize to head office, 
showing the number of members enrolled 
during that period, and giving a brief 
survey of the activities undertaken, to- 
gether with an approximate estimate of 
the numbers present at meetings, etc., 
together with any other information con- 
sidered necessary. 
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Northern Area. 


A sinall number of members in the 
Northern Area, about one hundred and 
‘eighty, have not yet renewed their 2s. 
subscription for the year ending March 
õlist, 1927. Guinea subscriptions are often 
overlooked, so What wonder that people 
forget a 25. one. All members may 
not have seen the renewal form in The 
Listener, and some may have taken in- 
sufficient notice of the postcard sent out. 
Subscriptions may be paid either to Lon- 
don, or to the Northern Area hon. secre- 
tary, Mr. H. Y. Richardson, 13, Grey 
Street, Newcastle-on-Tyne. 
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South Coast Area. 


This area covers Kent, Surrey, Sussex, 
parts of Hants, Isle of Wight and the 
Channel Islands, and contains over 50 
towns. The South Coast Area is one in 
which difficulty is experienced in keeping 
branches and members in intimate touch 
with the main organisation of the League. 
Nevertheless, despite these difficulties and 
the fact that not one of the towns is a 
very large one, it will be gratifying to 
those taking an active interest to hear 
that the area, which is one of 14, has 
provided one-ninth of the total League 
menibership to date. 

With a view to bringing the branches 
into touch with the work of the League. 
and obtaining their opinions on matters 
of policy, an Area Committee meeting 
was held in London on June 9th last, 
among those present being Mr. Royden 
N. Sherwell (Portsmouth), Chairman ; 
Mr. P. A. Bennett (Folkestone), hon. 
secretary; Messrs. J. E. Dakin aon 
Grinstead) D. G. Gadsby (Hove), W. G. 
Bennett (Tonbridge), R. Harrison (Gil- 
lingham). The League’s assistant secre- 
tary, Mr. A. E. Parnell, of headquarters, 
also attended. 

The hon. secretary presented a ver 
lengthy report and the discission whic 
afterwards arose will prove of permanent 
value for future guidance of the àrea's 
elected representatives to the General 
Council and the Executive Committee. 

If any member in the area who is un- 
attached to any branch desires informa- 
tion or assistance in connection with any 
League matter he can obtain it by writing 
to the Area hon. secretary, who is + 
member of the General Council and the 
South Coast Area’s representative on the 
Executive Committee. Hon. secretary, 


P. A. Bennett, 26, Guildhall Street, 
Folkestone. 

0000 
Folkestone. 


The renewal of membership subscrip- 
tions is good, but the hon. secretary wants 
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the existing membership to be multiplied 
five times. Members can help by bringing 
the League to the notice of their friends 
who are listeners. Little is heard of the 
working of the League by individual 
members, but the South Coast Area reyert 
in this issue will show that the League 
is a healthy being. The committee man- 
aging the branch particularly asks 
members to let the hon. secretary know of 
any wireless grievance which they may 
have. The League’s business is to pro- 
tect listeners’ interests. Hon. secretary, 
Mr. P. A. Bennett, 26, Guildhall Street, 
Folkestone. ' ' 
0000 

Buxton. 

The meeting to form the above branch 
was held on May 17th, 1926. The branch 
is making good progress, and hopes to 
have a good membership by next season, 
and so be in a position to have lectures 
of interest to general and expert members 
during the coming winter season. Hon. 
‘secretary, W. Runciman Shaw, The 
Croft,“ St. Peter's Road. 
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Hythe and District. 

During the General Strike many local 
owners of wireless sets took down the 
B. B. C. bulletins and posted them up for 
general information. 

There is an increasing amount of Morse 
interference on wave-lengths above 1, 000 
metres noticeable in this area; even the 
transmissions of Daventry are occasionally 
marred from this cause. The branch is 
taking up the matter with the area com- 
mittee with a view to proper concerted 
action. 

Listeners buying new sets should, in 
view of future developments, insist on a 
greater degree of selectivity than is found 
in many in the locality, theiz owners find- 
ing it impossible to eliminate Daventry 
from Radio-Paris. Hon. secretary, Mr. 
C. C. Roberts, 8, Earlsfield Road. 


oa 00 
Gillingham (Kent) Branch. 
The bi-weekly meetings continue a 


great success, and the general interest 
amongst the members, with a percent- 
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age of new members also at each 
meeting, is being kept aroused by the ex- 
cellent lectures which are given, and by 
the questions which are invited and 
answered on each subject in turn before 


` proceeding with another part of the lec- 


ture. Many of our members on first 
joining had little idea as to what wireless 
was, or how to manipulate their sets. 
They are now able to discuss practically 
their experiences and theories with some 
knowledge and advantage to themselves. 
A whist drive and dance realised a credit 
sum of £5 17s. 9d., and a member kindly 
made up the amount to £6, which was 
handed over in full to St. Bartholomew’s 
Hospital, Chatham. Hon. secretary, 
Robt. Harrison, 48, Charter Street. 


Hon. Sec. Leices- Hon. Sec. Derby— 
ter Branch shire Branch and 
Member of the Exe- 
cutive Committee 
of the League. 
East Coast Area. 


It is hoped in the near future to estab- 
lish a strong branch in the old City of 
Norwich. The hon. secretary will be 
pleased to hear from any listeners and to 
furnish them with all particulars. It is 
the ambition of the hon. secretary to en- 
roll many new members as early as 
possible before the radio season recom- 
mences. It is hoped soon to book dates 
for interesting lectures in Norwich. 
Advice on receiving sets will be gladly 
given if particulars are forwarded to the 
hon. secretary, Mr. H. A. Neve, 73, 
Armes Street, Norwich. 
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The Lancashire and Cheshire Area. 


This branch has now completed its re- 
organisation and is making plans to cover 
work for the autumn and winter. The 
following are the branch secretaries in 
the area :—Mr. S. W. Phillpot, 42, Para- 
dise Street, Liverpool; Mr. W. Stam- 
worth, 42-52, Darwen Street, Blackburn ; 
Mr. G. Makin, 24, Glovers Court, Pres- 
ton; Mr. J. E. Swift, Vining Terrace, 
Prescot; Mr. H. McMullen, 3, Foxbank 
Street, Chorlton-on-Medlock, Manchester ; 
Mr. R. Peach, 84, West Street, Crewe. 

More branches are in the embryo 
stage and will be formed within the next 
few weeks. The area secretary is Mr. 
J. E. Kemp, 50, Garswood Road, Moss 
Side, Manchester, who would be pleased 
to hear from any listener who would 
assist in the formation of a branch in 
any large town other than those mentioned 
above. 
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The Manchester branch have decided 
their policy for the coming session the 
season is to be opened by a social even- 
ing, at which it is hoped some of the best 
vocalists and instrumentalists in the 
North of England, and well known to the 
listeners of 2ZY, will be present. 
Further details of this event will be pub- 
lished later, and will also be broadcast in 
the Bulletin from 2ZY. All readers of 
The Wireless World are cordially invited 
to join the League, and to write to Mr. 
McMullen, whose address is given above. 

The Manchester branch have. a pro- 
gramme for 1926-27 that will provide 
every member with entertainment, and, in 
particular, excellent advice on wireless 
matters. 
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Changes of Address. 


Mr. J. E. Kemp, Chairman of Man- 
chester Branch and Secretary of the Lan- 
cashire and Cheshire Area, 50, Garswood 
Road, Moss Side, Manchester. 

Mr. E. L. Corliss, Hon. Secretary of 
Watford Branch, 25, Prince’s Avenue, 
Watford. 
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MEMBERSHIP AND RENEWAL 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


tv e ve months as from Ist April last. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.1. 


*enrol me as a member 
renew my membership 


Please 
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of The Wireless League. I enclose P.O. for Two Shilling, f which entitles me to mem- 


bership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 


Legal Advice, and Free Technical Advice. 


Cross out Line not required. 


t Keep the Counterfoil of your Postal Order. 


WRITE IN Name (in full) t .in 77 I 


CAPITAL 
LETTERS. 
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My Membership No. is...... 


(State whether Mr., Mre., or Mise.) 
6J.u..l..................... ] ] ] Bite Sa x ROS é 


(This is only applicable in the case of renewals.) 
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20.— Edison Signals Without Wires to Moving Trains. 


EVERAL methods of wireless communication with 

moving trains were proposed by different workers 

between 1838 and 1885, the idea having attracted 
attention from the earliest days of the electric telegraph. 
We have not space here to consider all the different 
systems, but will confine ourselves to a brief description 
of the system put into practice by the famous T. A. 
Edison. This system was suggested by Willoughby 
Smith, whose pioneer work we shall deal with in our 
next instalment. a 

Thomas Alva Edison was born on February 1Ith, 1847, 
at Milan, Ohio. He was the son of humble parents and 
received but little education until, at 12 years of age, 
he commenced work as a news- 
paper boy on the railways. In 
this capacity he contrived to while 
away the-time on long journeys by 
conducting chemical experiments 
in a baggage van, until one day 
he set the van on fire, as a con- 
sequence of which he found him- 
self without a job! However, a 
friendly station master taught him 
the elements of electric telegraphy, 
and Edison soon erected a line 
between the station and the neigh- 
bouring town, by which he con- 
ducted a regular service. He then 
invented a number of electrical | 
devices, including duplex tele- : 
graphy, and later his quadruple = 
and sextuple systems, which it is 
estimated effected an economy of € 
over four million sterling in wire 
alone. 
At 27 years of age he invented 


his printing telegraph, which brought him in a sufficient 


reward to enable him to leave the service of the railway 
and devote himself to research. Improvements to Bell’s 
telephone ; the invention of the microphone, the phono- 
graph, the kinetoscope (an early form of moving pictures), 
the incandescent lamp, and a host of other electrical 
inventions speedily followed. 


Influence of Early Railway Experience. 


Amongst other problems that engaged his attention was 
communication with moving trains, his early experience 
on the railways no doubt emphasising the value of such 
a system. | 

In 1883 Willoughby Smith had read a paper before 
the Institute of Electrical Engineers, in the course of 
Which he remarked: — Telegraph engineers have done 
mucł towards accomplishing the successful working of 


Thomas Alva Edison. 


our present railway system, but still there is much scope 
for improvement in the signalling arrangements. In 
foggy weather the system now adopted is comparatively 
useless, and recourse has to be had at such times to the 
dangerous and somewhat clumsy method of signalling by 
means of detonating charges placed upon the rails. 


Signalling by Induction. 


‘ Now it has occurred to me that induction might be 
employed with advantage in various ways for signalling 
purposes. For example, one or more spirals could be 
fixed between the rails at any convenient distance from 
the signalling station, so that when necessary intermittent 

current could be sent through the 

1 spirals; and another spiral could 

be fixed beneath the engine, or 

guard’s van, and connected to one 

or more telephones placed near 

those in charge of the train. 

Then, as the train passed over the 

ſixed spiral, the sound given out 

by the transmitter would be loudly 

reproduced by the telephone and 

indicate by its character the 
signal intended.“ : 

No doubt Edison had his atten- 
tion directed to this.lucid sugges- 
tion, for, with the assistance of 
E. T. Gilliland, he soọn after- 
į wards brought out a system that 
made use of the ordinary tele- 


me graph wires running alongside the 
` railway. 
es) The system was patented in 


England on June 22nd, 1885, in 
the joint names of Edison and 
Gilliland, and is fully described in their specification No. 
7583. It was first used at Staten Island, U.S.A., then, 
a few months later, on the Chicago, Milwaukee, and St. 
Paul Railroad. In October, 1887, it was installed on 
the Lehigh Valley Railroad, where it worked very 
successfully. 

The following account of it was given in the Press at 
the time: ; 

“The success of what is called railway train tele- 
graphy ’ is now assured, and October 6th, 1887, will be 
a red-letter day in the history of the electric telegraph. 
On that day a special train left Jersey City with about 
230 members of the Electric Club and guests of the 
Consolidated Railway Telegraph Company, in order to 
witness the working of the system on the Lehigh Valley 
Railroad. Although the speed of the train often reached 
the rate of about sixty miles an hour, messages were sent 
A 27 
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Pioneers of Wireless.— 


from and received on the train without difficulty, although 
had to jump from the 


the current or the ‘ induction’ 


train to the line wires, a distance of 25ft. 
hundred messages were sent as the train ran from Perth 


junction to Easton.’ 


Although the system was thus a practical success from 
all points of view, commercially it was a failure. 


travellers seemed to wish to send messages while on a 
train journey, and after the novelty had worn off the 
system fell into disuse. 

That Edison was convinced of the practical value of 
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Chilean Amateurs. 

We give below the list of Chilean 
amateurs who are working on short 
waves, which was unavoidably crowded 
out of our last week’s issue :— 


orge Bernain, San Enrique 25, Valparaiso. 
Antonio Carbone, Alvarez 908, Vina del 


Mar. 

x to Guevara, Ascensor 32, Corro Florida, 
aiso. 

G o Zeller, Casilla 1840, Valparaiso. 


Augusto W. Keitel, Valparaiso 784, Vina del 
A. Busconi Pagani, Almirante Latorre 537, 


Ricardo Vivado, Pedro Montt ae Valparaiso. 
Carlos Reiher, Casilla 3063 alparaiso 
Leon Schlegel Pettit, aise 81, Vina del 


quio Chaparro, Pasaje Sto. Domingo 9, 
Otis Toa Franke, Subida Caracoles 26, 


Ed. Guevara, Av. Libertad 636, Vina del Mar. 
Luis M. Desmaras, Casilla 50 D, Santiago. 
Rodolfe Mebus, Casilla 3208, Santiago. 

C. Ruggero Cozzi, Augusto Matte 480, Yungay, 
Panay 

Silvio Castagnetto, Echaurren 507, Santiago. 
Luis M. Desmaras, Casilla 50 D Santiago. 
Henry R. Chatting, Av. Valdivieso 43, 


panaga 

uan Gachelin W, Maipu 636, Santiago. 
odolfo Mebus, Casilla 8208, Santiago. 

Manuel A. Tapia, Casilla 51 D, Santiago. 

Luis Rencoret, Las Rosas 3147, Santiago. 

Alejandro Pastor, Delicias 390, Santiago. 

Ismael Jaras, El Monte, 

Alberto Gaete Meza, San Javier, Chile, 

440 Alfredo de la Quintana, Chanco, Chile. 

Major R. Raven Hart, Los Andes, C Chile. 
Cards for Chilean transmitters not in- 

cluded in the above list will be forwarded 

if sent via Mr. Desmaras, who has kindly 


undertaken to forward. them. 
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Australian ade Stations. 


Mr. A. W. Watt (A 2WW), the well- 


known Australian amateur, draws our 
attention to the fact that the supple- 
mentary list of experimental stations 
printed in our issue of March 31st in- 
cluded some broadcasting and dealers’ 
transmitting stations which should not, 
strictly speaking, be classed among 
experimental stations. 

The following are Class A broad- 
casting stations, which are entitled to a 
proportion of the revenue derived from 
broadcast listeners’ licences :— 

A2BL, 2FC, 3AR, 4QG, SCL, and 
TZL (misprinted TZI in our list). 

„Class B” broadcasting stations are 


A 28 


Wireless 
World 


JULY 7th, 1926. 


the invention is very clear, however, because he subse- 


About four 


quently took out another patent to cover the application 
of his method of aerial telegraphy ”’ 
municating with one another at sea or to land stations. 
Ships at sea, he wrote, 


to ships for com- 


many miles apart, will be 


able to communicate by means of balloon-kites soaring 


Few 


TRANSMITTERS 


j| NOTES 
QUERIES 


not entitled to revenue; our list included 
the following :— 

A 2BE, 2HD, 2KY, 2MK, 2UE, 3E0, 
3UZ, 3WR, 4GR, 4MB, 4RN, and 5DN. 


The dealers’ transmitting stations 
are :— 
A2AG, 2LB, 2PS, 2RP, 2TB, 2ZH, 


3JG, 3UD, 4BM, 48M, 5BK, and 5LP. 


We understand 85 Mr. D. B. Knock, 
whose station G6XG was in active opera- 
tion until last February, is now in 
Australia and using the call-sign A 2LK. 
He states that he is always on the look- 
out for British stations, and is anxious 
for tests and reports on his signals. 
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Danish Amateurs. 

We regret that in the list of Danish 
amateurs, printed on page 734 of our issue 
of June 2nd, there were several spelling 
errors which, through the courtesy of a 
Danish correspondent, we are now able to 
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NEXT INSTALMENT. 
Willoughby Smith Links Fastnet Rocks with Mainland. 
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several feet above their decks.”’ 
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as 
— 


correct, and we would ask any of our 


readers who have copied our previous 

list to note the following amendments : — 

7AA F. M. Knuth, Knuthenborg, Bandholm, 
Laaland. 

7AT eA 7Al), A. Lykstoft, 37, Julius Blomsgade 

BX F. Schade, 77, B 


7BZ E F. Bauditz, 'Erik Wees 
7J0 Pins en. Thorshavn, ‘Faroe slands. 
555 18, Jens Baggesenagade, 


738 J. gd Ehlersvej 8, Hellerup, near 


Copenhagen. 
7 should read 73¥. 
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New Call Signs Allotted and Stations 
Identified, 


G 2BWP.—R. J. A. Kemp, 25, Crag- 
side Walk, Kirkstall, Leeds. 

G 2LJ and 2LK.—23rd London 
Armoured Car Company (Capt. K. 
Hartridge), 90, Henry Street, St. John’s 
Wood, N.W. 

G 5J1.—J. J, Smallwood, 66, Shire- 
land Road, Smethwick, Birmingham. 

G 6HU.—G. Rutherford, 105, Burbage 
Road, Dulwich, S.E.24. 

G 6TY (ex 2BGX). —K. D. F. Town- 
end, 3, Winthorpe Street, Headingley, 
Leeds Transmits on 45 metres. 


NEW 
FULL-WAVE 
RECTIFIER. 


F particularly 

low imped- 

ance this new 
Osram type U.5 
full-wave rectifying 
valve is fitted with 
two flattened tubu- 
lar plates and 
parallel connected 
dull emitting fila- 
ments requiring 4.5 
to 5 volts. An in- 
teresting feature is 
the provision of a 
small disc attached 
to one of the plate 
supporting wires, 
from which the 
magnesium is dis- 
charged in tha pro- 
cess of e 
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High Power Schemes. 


I am able to state on high authority 
that the four schemes under consideration 
for raising the power and changing the 
Saveleugthe of broadcasting stations- do 
not include such a scheme as that which 
was given publicity in some quarters last 
week. 


0030030 
Off the Map. 

In connection with the publicity a map 
was printed, showing the supposed situa- 
tion and range of new stations. I wonder 
if listeners noticed that certain parts of 
the country—Cornwall, Kent, Sussex, 
Norfolk, and North Wales—were excluded 
from the range of ‘any of the stations. 
What, then, becomes of Captain Eckers- 
ley's vision of a crystal service for a full 
100 per cent. of the population? 


0000 
Awaiting Results. 

Later, when the experimental station 
which is being constructed at Daventry 
has been tested with medium wavelengths 
on high power, and the results are col- 
lated with the data given by the experi- 
ments with alternative programmes from 
the Oxford Street and Marconi House 
transmitters, it may be possible to indi- 
cate the nature of the several plans 
contemplated for more effective distribu- 
tion; but at present nothing but harm 
is done by attempts to forecast a scheme 
which doesn’t exist. 

0000 


Expert Tuition by Wireless. 

It is not often that prospective candi- 
dates for an examination receive expert 
coaching, not merely in the subject in 
which they are to be examined, but in 
the actual items that will form the 
examination. Listeners should therefore 
make a point of hearing the recital on 
July oath. from the Royal College of 
Organists. The pieces selected by that 
institution for the January examination, 
1927, will be played by Mr. Thalben-Ball 
and relayed from the College on the date 
named, which is the occasion of the dis- 
tribution of diplomas. 

0000 
The Chinese Honeymoon. 
Two very popular plays are to be per- 


petuated in the memories of listeners 
this month. One is The Chinese 
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By Our Special Correspondent. - 


Honeymoon,’’ of which a radio version 
will be broadcast on the 12th, by arrange- 
ment with the author, Sir George Dance. 
The other is“ Milestones,” which is due 
for the 15th. Mr. Edward Knoblock, the 
joint author, is interesting himself in 
the condensed radio version, and it is 
to last an hour and a half. 


0008 
Schoolboy Howlers. 
Schoolboys’ essays on broadcasting, 


submitted to the B.B.C. in connection 
with the schools transmissions, show a 
more or less detached, but none the less 
keen interest in wireless science. 

Here are some extracts :— 

How in the world Marconi invented 
wireless I cannot imagine, but all praise 
be to him. 

As to the inventor there is some doubt. 
Signor Marconi might have invented it; 
other men claim to have invented it, and 
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a man invented a valve before wireless 
was started. 8 

The B. B. C. has the chief power in 
England, but Signor Marconi has cer- 
tain rights, and he draws taxes, as being 
the man who made universal wireless 
possible. | T 

At last an announcer appears, all spick 
and span, and wearing horn spectacles. 
This is an everyday occurrence in the 
broadcasting station. 

The first thing to be taken into con- 
sideration are the speakers. These men 
and women are the pick of their sex. 

In one corner of the studio stands a 
grand piano; while in another sits an 
orchestra. 

Not long ago a company was formed. 

This is now at a climax. i 

No one as yet knows much about it 
(broadcasting), for it is shrouded in a 
veil of mystery which no one can probe. 
Perhaps some day a little more will be 
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WAS THAT ONE A JOKE ? Eskimo children caught in a pensive mood while listening 


to a transmission from KGO, California. 


The receiver is owned by the Pilot Station 


Government School, Alaska. The school is crowded nightly by a host of eager listeners. 
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known about it, but it is subject never 
to yield its powers completely into the 
hands of mortal mankind. 

0000 


Daventry's Birthday. 

The birthday programme from Daven- 
try on July 27th, to celebrate the first 
anniversary of 5X X, will be framed in a 
way that will especially mark the inter- 
national significance of the high-power 
station. Captain Eckersley has under- 
taken to arrange the programme. In 
view of the work that has been accom- 
plished by 5XX in the past twelve 
months, P.P. should be a proud parent, 
for 5XX is essentially his child. 


0000 


Brother Martin to Broadcast. 

“The Vicar at the Jumble Sale is 
the title of an entertainment to be broad- 
cast by Mr. Laurence Anderson and the 
Roosters on July 22nd. Mr. Anderson’s 
performances as a raconteur on the halls 
and over the microphone are well known, 
while his work as Brother Martin in 
Miss Sybil Thorndike’s production of 
Saint Joan” should have satisfied 
Bernard Shaw himself. 


0000 
Alternative Programme Tests. 
When the B. B. C. inaugurated the 


series of alternative programme tests and 
invited listeners to report on the results 
it was not contemplated that many 
thousands of people would take the 
trouble to communicate their experiences, 
but such was the interest taken in the 
prospect of alternative programmes that 
Savoy Hill was literally snowed under 
with letters and records of telephone 
calls. As no provision could be made for 
extra staff, the regular officials had to 
handle these reports in addition to per- 
forming their ordinary duties, and this 
involved a fourteen-hour day for several 
of the staff. 
0000 


The Importance of the Crystal. 

Three tests were arranged, i.e., on 
Monday, June 28th, from 11.15 p.m. to 
midnight; Thursday, July Ist, from 6 to 
7 p.m.; and on Thursday, July 8th, from 
8 to9 p.m. Special attention was given 
to crystal-users’ reports, which will 
eventually be considered in conjunction 
with the data obtained as the result of 
the experiments to be carried out at the 
temporary high-power station now under 
construction at Daventry. 

o OOo 


Several Failures. 


The early reports, as was to be ex- 


pected, revealed many failures on the 


part of crystal users to separate the 
transmissions from Oxford Street and 
Marconi House; in fact, 33 per cent. 
were unsuccessful. 

©0000 


Marconi House Not Permanent. 

Two things may be accepted as 
definite; one is that Marconi House will 
not be used permanently as a trans- 


mitting station for alternative pro- 
grammes or for broadcasting in any 
A 30 
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FUTURE FEATURES. 
July 11th. 


Lonpon.—The Band of H.M. Ist 
Bn. The King’s Own Yorkshire 
Light Infantry, relayed from 
Granville Gardens Pavilion, 
Dover. 

BIn]M IN GRAN. Requested Classics. 

BouRNEMOVUrH.— Concertos and In- 
strumental and Vocal Feature. 

CAR DIrr. — Famous Singers in 
Famous Arias. 

Griascow.—All British Programme. 

MANCHESTER.—The Irwell Bank 
Prize Band. 


July 12th. 


Lonpon.—Humour in Music and 
Verse. A Chinese Honey- 
moon.“ 

ABERDEEN.— Ballad and 
mental Programme. 

BouRNEMOUTRH. — The Municipal 
Military Band relayed from the 
Pier. 

BLrasT.— Holiday Variety. 

CARD IFT. — Welsh Programme. Gems 
from Italian Opera. 

NEWCASTLE.—The “ Novos”? in 
“Trifles.” 


July 13th. 
Lonpon.—The Geoffrey Goodhart 


Instru- 


Sextet. Salzedo (harp). 
BiırĒmINGHAM. — Operatic Pro- 
gramme. 


Grascow.—Light Chamber Concert. 
MANCHESTER.—Revusical Moments. 


July 14th. 


Lonpon.—Special Concert on be- 
half of the National Associa- 
tion of Local Government Off. 
cers, relayed from the Pavilion, 
Buxton. 

Daventry. — Daventry 
France. 

ABERDEEN.—Scottish Dance Music. 

BournemoutH.—An_ Evening at 
Weymouth. 

Grascow.—Italian Opera. 

MANCHESTER.—Special Concert re- 
layed from the Pavilion, Bux- 
ton. 

NEWCASTLE. — A French Night. 
The Vagabonds Concert Party. 


Calling 


July 15th. 
LoN DON. —“ Milestones.” 

July 16th. 
Lonpon.—Variety Programme. 
BirMINGHAM. — Light Classics. 


Mirth and Melody. 
Bournemoutu.—Choral Works and 
Orchestral Ballads. Two plays. 
MANCHESTER.—Schubert and Schu- 
mann programme. 


July 17th. 


Lonpon. — Brighton Competitive 
Musical Festival, closing con- 
cert relayed from the Dome, 
Brighton. 

ABERDEEN.—Scottish Programme. 

Guiascow.—Glasgow Fair; Light 
Music and Entertainment. 
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form, the other is that any new system 
for more effective distribution will deal 
only with the present waveband of 
500-500 metres. 


O0 000 


The Royal Tournament. 

The ceremonial in the presence of the 
King of the opening of the Royal 
Tournament at Olympia to-morrow 
(Thursday, July 8th) will be broadcast 
from 2LO for half an hour from 
2 o'clock. 


0000 


Variety Programme Popularity. 


Recent variety programmes have at- 
tracted a good deal of attention among 
listeners whose criticisms indicate that 
some of the material broadcast has found 
favour with a very considerable number 
of people. Last week's turns, which 
were most appreciated, were those of 
Miss Alma Barnes, who, in spite of her 
American accent, had a voice like a 
nightingale, and gave some amazin 
instrument imitations, and Clapham aud 
Dwyer, two clever patter comedians. 
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Ropes and Tarns. 

The two last-named 
again before the microphone on July 
14th, when listeners should also hear 
the vaudeville star, Tex McLeod, who 
will spin ‘‘ropes’’ (whatever that 
may mean) and ‘‘yarns’’ (which is 
understandable), ‘‘ Elsa the Wonder,” 
who is able to sing in two voices, soprano 
and baritone, is in the same variety 
programme, with Edward Avis, 
America's bird impersonator, and Miss 
Doris Bleach and Partner, who recently 
appeared on the London music hall stage 
in syncopated solos and duets. The 
advance programmes show several] in- 
teresting variety features of a similar 
nature—an encouraging sign, for there 
is undoubtedly a big demand among 
listeners for this type of programme. 

0000 


A Set in Every House. 

The official organ of the B. B. C. has 
been drawing attention to champion 
radio villages where the number of 
receiving sets compares favourably with 
the number of houses. In one Oxford- 
shire village, it is stated, every house 
has a receiving set. I am now anxiously 
waiting to see which village will be the 
first to boast that some houses have more 
than one receiving set but only one 
licence. 

0000 


A Manx Broadcast. 

On the occasion of the Tynwald Cere- 
mony, on July Sth, when the Manx laws 
are promulgated in English and Manx 
throughout the Isle of Man, the Man- 
chester station presents a special pro- 
gramme of Manx Music and folk lore. 
Miss May Clague (soprano), who is a 
native of the island, will sing the Manx 
National Anthem and two groups of 
Manx songs. Other national selections 
will be played by the Station Orchestra, 
conducted in each case by the composer. 


are to appear 
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REFLEX RECEIVERS. 


Some Practical Considerations. 


New Ideas on the Action and Design of Circuits. 
By D. KINGSBURY. 


E ARLY three years ago, when dull-emitter valves 
were rare and expensive, and accumulator charg- 
ing costly, the author turned his attention to the 

reflex receiver as a possible means of economy. At that 
time Circumstances made an outside aerial out of the 
question, and the wearing of telephones night after night 
had become irksome. 

Much experimenting followed, which, it must be ad- 
mitted, was in the nature of trial and error, until a set 
consisting of one R valve, reflexed, with crystal de- 
tector, followed by one R valve coupled as an audio- 
frequency amplifier, was evolved. It is, perhaps, only 
fair to say that, from the very first, grid damping by 
means of positive potential and resistance damping were 
avoided as representing poor practice. i 

The set was both sensitive and stable until power valves 
were fitted, when a fresh crop of troubles ensued which 
necesSitated a more accurate application of the neutro- 
dyne principle than before. Eventually, complete sta- 
bility was again obtained, with increased output and 
better sensitivity. 

The next step taken was to try to reflex both valves, 
and a number of attempts were made without success. 
Gradually, however, trial and error gave way to careful 
reasoning, with the result that a two-reflexed valve 
arrangement was conceived and built. This worked well 
from the moment of switching on ; in fact, no connections 
were at any time altered, tuning up ” being limited to 
the adjustment of the neutrodyńe condensers. Not once 
during its existence did this reflex emit a true audio- 
frequency howl, although power valves, high-step-up 
transformers, and ample negative bias were employed. 


Violent radio-frequency oscillation could be produced by 


reaction or by tampering with the neutrodyne condensers, 
which would on occasion set up interference notes to 
which reference will be made later. 


Advantages and Disadvantages. 


One of the most valuable results of the experiences 
briefly recounted in the foregoing paragraphs is that the 
author claims to be able to recognise, and state the cause 
of, each individual class of howl, whistle, and croak 
occurring in a badly designed or badly adjusted reflex 
set. To those who have made unsuccessful attempts in 
the past to build a set of this type let it be emphatically 
stated that ese distressing noises are not due to funda- 
mental shortcomings, and can, therefore, be eliminated 
with comparative ease once their causes have been ascer- 
tained. 

Though much has been written on the subject of reflex 
receivers, it seems to the author that insufficient warning 
of the pitfalls to be associated with such apparatus has 
been forthcoming. It is the purpose of these notes, 
therefore, briefly to cover the ground indicating what has 


proved sound in practice and the points that require 
special attention. 

It is perhaps worth bearing in mind that the H.F. 
and L. F. chains of a perfect reflex receiver would be 
so non-interdependent that it would be possible to use 
both together (the reflex), independently (simple H.F. 
amplification and detector, or detector and simple L.F. 
amplification), or simultaneously for different purposes 
(the duplex amplifier), e. g., the L.F. chain may be ampli- 
fying the output of a crystal set tuned to Daventry for 
domestic loud-speaker use while the H.F. portion is 
being employed to search the Continent with telephones. 

The chief advantage of this class of receiver is, of 
course, that of smaller first cost and very much reduced 
upkeep owing to the few valves employed. This is a 
real boon where facilities for accumulator charging do 
not exist. 

The only disadvantage of which the author is aware 
is that of limited output, unless a separate audio-fre- 

. . 9 . . 
quency amplifier is added. However, with ordinary 
power valves the limit is above comfortable sitting-room 
loud-speaker strength, so that this is not a matter which 
need cause us much concern. 


Quality of Reproduction. 


The reflex is capable of precisely the same quality of 
reproduction as the corresponding simple set. In this 
connection it should be mentioned that the only points 
requiring careful attention are (a) that the combined H.F. 
and L.F. inputs to the grid of any valve within the set 
do not overrun the sensibly straight portion of the char- 
acteristic curve of that valve, or reach the point at which 
grid current sets in, and (5) that the L. F. intervalve 
couplings will withstand H. F. by-pass condensers across 
their terminals without appreciable lowering of tone. If 
L.F. transformers are employed, those having unduly 
high ratio and insufficient primary impedance for the 
type of valve to be used should be avoided. 


The Detector. 


There is an important, if not obvious, direction in 
which the reflex scores, namely, that the improvement in 
quality of reproduction usually considered incidental to 
the use of a crystal may be obtained without incurring 
trouble due to the inherent shortcomings of this type of 
detector. As instances, the use of H.F. amplification 
in front of the crystal will ensure adequate input, a con- 
dition necessary for efficiency and faithful reproduction, 
the H.F. stages can be designed to retain the necessary 
degree of selectivity, notwithstanding the loading of the 
crystal, and, further, it is an easy matter to arrange for 
reaction to compensate for this loading if desired. 

It should be noted that 7%e purpose of the detector is 
not to stabilise the set, otherwise how can one adjust it? 
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Reflex Receivers.— 

To be greeted by a colossal howl every time he disturbs 
the detector may be good medicine for the inveterate 
meddler, but it is neither helpful to the experimenter nor 
indicative of sound design. When the contact wire is 
lifted from the crystal all sound should cease, providing 
that each valve is being correctly worked and that the 
H.F. input in any valve is not so great that saturation 
or anode bend rectification occurs. Tuned to 21.0 at 
nine miles’ range on a moderately good aerial and earth, 
the author finds it possible to comply with this require- 
ment if not more than one H.F. stage is in use, and when 
two efficient H.F. stages are operating, distant trans- 
missions coming in at more than pleasant room loud- 
speaker strength cease entirely when the contact wire is 
removed. 

The semi-automatic crystal holder in which spot hunt- 
ing is reduced to the turning of a knob will be found ex- 
tremely satisfactory; on the other hand, the modern 
permanent detector, while not quite so sensitive as 
the best galena, is usually very good. 

It will be understood from the foregoing that there is 
no reason why. a valve detector should not be used. A 
set that will remain stable with the crystal removed 
(oscillation may still be observed by rotating the con- 
denser dials while watching a milliammeter in the anode 
circuit of the last valve, or listening for the usual 
‘click ’’) will operate quite sweetly in conjunction with 
a valve detector. 


How Many Valves? 


The number of valves to be used requires a little con- 
sideration, and in this connection it should be remembered 
that the effectiveness of a valve when reflexed is propor- 
tional to the sguare of its power amplification,“ or 
voltage amplification ſigure, or to the product of the two, 
according to the type of couplings used. It is thus quite 
important to choose suitable valves. 

One large valve (D. E. 5, L. 525, S. P. 18 (Red Spot) or 
similar) reflexed with crystal detector will be found to 
give sufficient output for medium loud-speaker strength 
at, say, ten miles from the local station on a reasonably 
fond aerial and earth, the quality of reproduction being 


* 


Fig. 1.—- Fundamental inverse reflex circuit. The heavy line 

indicates the radio-frequency path. After rectification the L.F. 

path is shown by the dotted line. The sequence of the amplifying 

stages is A, B, detection, B, A. 

good. With reaction it is possible to hear on telephones 
almost anything that is louder than the Morse, mush, 
atmospherics, and neighbouring oscillators. One need 
never allow such an arrangement actually to oscillate, as 
there is a very pronounced threshold period during which 
sensitivity is good and, when the corresponding settings 
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of the grid and anode coadensers for various wave- 
lengths has become known, stations may be picked up 
with ease. Autodyne reception of weak C.W. signals is, 
of course, possible. A point worthy of note is that there 
are only two tuning controls to adjust, and that these 
can be operated simultaneously. Searching °’ is there- 
fore easy. 

The addition of a valve functioning as an L.F. ampli- 
fier to the foregoing single-valve reflex set will produce 
an overpowering volume of sound when tuned to the local 
station; in fact, another D. E. 5 is quite out of place, an 
I. S. „A with adequate H.T. and grid bias being 
necessary. 

With the L. F. valve in use it is possible to bring up 
some distant stations to loud-speaker strength under very 
favourable conditions. 

The addition of an H. F. stage to a one-valve reflex 
set materially increases the strength of signals coming 


Here the sequence is A, B, 
detection, A, B 


Fig. 2.—The straight reflex circuit. 


from distant stations. There are now, however, three 
circuits to tune, and as there seems to be no satisfactory 
means of operating these devices simultaneously, search- 
ing is not now so rapid. 

Two valves both functioning as H.F. and L.F. ampli- 
fiers and a crystal detector will, under reasonable con- 
ditions, give extreme satisfaction; in fact, the writer is 
inclined to the opinion that stations which cannot be 
brought up to moderate loud-speaker strength with such 
an arrangement would be too erratic and accompanied 
by too much mush to render further amplification really 
worth while. An additional stage of H.F. might be 
required in cases where a useful open acrial is impossible. 

If such a receiver fitted with D.E.5 or smaller valves 
be tuned to the local station at short range. croaking ” 
or some form of low-frequency oscillation will of a cer- 
tainty take place. This is due to the inadequacy of the 
valves to deal with the enormous grid swing likely to be 
set up Probably the working portion of the characteristic 
of the second H.F. valve is occupied by the H. F. wave 
which it itself amplifies before passing on to the crystal. 
The addition of L.F. impulses to tha already fully loaded 
valve grid produces interference troubles. The simplest 
way of overcoming this trouble is to completely mistune 
one of the H.F. circuits. 


Straight or Inverse Connections ? 


There are two fundamental types of reflex circuit, as 
shown diagrammatically in Figs. 1 and 2. If Fig. 1, 
which indicates the main path taken by an incoming 
signal through an inverse reflex, is examined, it will be 
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Reflex Receivers.— 


seen that there is a subsidiary circuit from the anode of 


valve A to the grid of valve B via an H.F. transformer, 
and from the anode of valve B to the grid of valve A 
via an L.F. transformer. Now it is safe to assume that 


H. T. * 


Fig. 3.— The use of a loose coupled aerial circuit permits of 
earthing the L.T. battery without virtually short-circuiting the 
L.F. transformer. 
an L.F. transformer will pass a small amount of radio- 
frequency energy, and it is equally certain that an H.F. 
transformer will pass audio-frequency energy—a point 
very easily demonstrated by connecting one winding of 
such a transformer across the output terminals of a set 
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5 


I. 


410.0008! LT- H. L 
58000 8.8.7 
— Q.B. — 


rig. &.—With this circuit L.F. oscillation may be produced if the 
oud—speaker is brought near the aerial tuning end of the set. 


m operation, and connecting telephones or loud-speaker 
across the other winding. This subsidiary circuit, which, 
of course, occurs between each pair of valves in a multi- 
valve inverse set, is the cause of most of the ailments to 
which reffex receivers are prone, and because of it we 
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Fig. 5.—Another system of connection in which the earth lead is 

i from the battery side of the L.F. transformer. Damping in 

be aerial circuit is increased and the added resistance cannot 

back ne compensated for by reaction coupling, while feeding 

k at audio- as well as radio-frequency gives rise to audio- 
trequescy self-oscillation. 
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may state quite definitely that the inverse circuit as in- 
variably put forward is fundamentally unsound and will 
not work satisfactorily. Unfortunately, the inverse 
arrangement offers certain paper advantages over the 
straight, and is, therefore, much more often at- 
tempted. In practice, oscillations occur at a frequency 
almost outside the ‘audible limit—a disturbance which is 
felt rather than heard. Other noises may be produced 
by interference. 


Radio-frequency Amplification. 


Considering Fig. 2, the corresponding diagram of a 
straight reflex, it will be observed that the flow of energy 
between the two valves is in the same direction, and it 
therefore need not matter how the transfer takes place. 
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Fig. 6.—A satisfactory method of stabilising two H.F. stages of a 

reflex receiver. . 
Herein lies the strongest recommendation for the straight 
reflex. It should be possible, with a little ingenuity, to 
work in all manner of audio-frequency tone control de- 
vices, and it is not essential that the H.F. coupling shall 
be a tuned transformer. The scope for original design 
in this direction would appear to be great. 


Fig. 7.—Another though less satisfactory method of stabilising. 
Low-frequency. potentials are set up in a neutralising circuit. 


The anode circuit of the final reflexed valve requires 
very careful consideration, as it is important (imperative 
if several reflexed valves are in use) that no L.F. energy 
shall be transferred to the detector, and that no H.F. 
energy shall find its way from the detector circuit to the 
grid of the first H.F. valve. This matter will be dealt 
with in a later section. 
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Reflex Reoeivers.— 

Tuned transformer coupling, with provision for the 
neutralisation of troublesome stray capacities, is one of 
the best systems of H. F. amplification yet devised, and 
certainly lends itself to the purpose now in view. In 
addition to stability, such an arrangement can claim 
selectivity to any degree desired. Suitable transformers 
have been frequently described in this journal.“ 


Stray Capacity Neutralisation. 


The use of a transformer between the aerial and grid 
of the first valve eliminates one of thé chief difficulties 
in reflex working, in that it makes it possible to earth 
the batteries without incidental ill-effect. Fig. 3 shows 
the transformer-operated arrangement with a connection 
from —L.T. to earth. With the connections shown in 
Fig. 4 the batteries and loud-speaker (unless transformer 
operated) are removed from earth by the potential being 
generated in the secondary of the L.F. transformer. This 
may, and sometimes does, lead to trouble. The arrange- 
ment shown in Fig. 5 is likely to be unselective, owing 
to additional resistance being placed directly in the aerial 
circuit, and, further, extreme ingenuity would have to be 
used to find a reaction arrangement to counteract this 
resistance that did not introduce audio-frequency oscilla- 
tion troubles, since both the aerial inductance and re- 
action coil are passing audio-frequency currents. 


Fig. 8.—Here the neutralising winding is separated from H.F. 
transformer. primary, and e low-frequency transformer no 
longer forms part of the neutralising system. 

We now come to what is probably the most important 
factor contributing to the successful working of reflex 
receivers, i. e., H.F. stabilisation by the neutralisation 
of stray capacities within the valve. 

The two main forms of H.F. stabilisation connections 
in use to-day are shown in Figs. 6 and 7, in which L.F. 
transformers are shown dotted in the anode circuits to 
represent audio-frequency load. Consideration as to 
how these circuits may be applied to reflex working is 
necessary. The scheme indicated in Fig. 6 works well 
when applied to a single reflex valve, that is, with coils 
B and C only. Adjustment of the neutralising condenser 
is made with the detector contact wire off the crystal, 
and no difficulty should be experienced in finding a set- 
ting for this condenser. The application of the contact 
wire to the crystal reduces the voltage across the coil C, 

The author would direct especial attention to the transformer 
data given by W. James in A Long-Range Three-Valve 


Receiver,” The Wireless World, May 26th, p. 689, and 
June 2nd, p. 731. 


A 34 


h d JULY 7th, 1926. 


but also supplies a load; the circuit thus remains stable. 
When this circuit in Fig. 6 is expanded to include two 
H.F. stages, one important point arises, namely, that 
magnetic coupling for the purposes of reaction must not 
be obtained between coils B and C. Under such con- 


Fig. 9.—In addition to the primary and secondary coils of the H.F. 

transformer and the neutralising winding, an additional winding 

has been introduced carrying a reversed audio-frequency field to 
nullify the L.F. component in the H.F. coupling. 


ditions the neutralisation of the first valve is upset, as 
H.F. potentials exist at the grid end of coil B, which 
have not their counterpart in coil A, and avoidable radia- 
tion is set up. There is also a slight risk of audio- 
frequency complications with this circuit. 


Nullifying the Audio- frequency Component in 
Neutrodyne Circuits. 

The arrangement shown in Fig. 7 has the advantage 
of treating each valve independently, but suffers from 
one defect when applied to reflex receivers. It will be 
seen thatthe necessary H.F. stabilising potential is 


obtained by auto-transformer action. Now the constants · 


of the auto-transformer are such that while a counter 
E.M.F. closely approximating the original (but of oppo- 
site sign) will be produced at H.F., the corresponding 
L.F. component will be weak, so that the neutralising 
condenser in applying the necessary reverse H.F. poten- 
tial nearly doubles the effective stray capacities at L.F., 
and may cause serious trouble with power valves and 
modern high-impedance transformers. 

The remedy is to separate the neutralising winding 
from the primary and to connect its steady end to a 


Fig. 10.— The neutralising coil is made to form part of the L.F, 
output circuit, and the direction of wi g is such that any audio- 
frequency component in the H.F. transformer primary is nullified 
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Refiex Receivers.— i 

joint outside of the audio- 

frequency load. This in- 
volves one extra terminal on 
the 11Sual transformers, as 
there are now three separate 
windings instead of two, 
one of which is tapped at 
the mid-point. The modified 
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connections are shown in 
Fig. 8. 
This leaves us with the 


anode circuit of the final re- 
fex valve to consider. One 
method of ensuring that the 
low-frequency component in 
the primary of the H.F. 
transformer does not affect 
the secondary of that trans- 
former by magnetic coupling is to introduce a winding 
simlar in all respects to the primary, but carrying only the 
I. T. componert of the output, and that in the opposite 
direction to the primary. Further, if this winding be placed 
tum for turn with the primary between the primary and 
secondary windings, it will form an efficient L.F. capa- 
city screen, since one end may be connected to a point 
of steady potential, and the audio-frequency potential 
across it will be extremely small. It will be necessary 
to insert a radio-frequency choke between the live 
end of this winding and the L. F. output circuit to avoid 
the absorption of H. F. energy from the transformer. 
The connections are shown in Fig. 9. A moment's con- 
sideration will show that this winding is a duplicate of 
the H. F. 
be combined This produces the arrangement shown in 
F 18. 10, which works well in practice and would appear 
to give very complete separation. Fig. 11 shows a two- 
valve ** straight ” reflex incorporating these connections. 
It is Worthy of note that the L. F. component nulli- 
fying device may be applied stage by stage to the in- 
verse connections as shown in Fig. 12. 
. The maximum wavelength on which reflex amplifica- 
tion May be satisfactorily performed would appear to be 


= Fig. 12.—The application of the system for nuilifying the L.F. component in the H.F. couplings 
applied to a valve inverse reflex circuit. 


neutralising coil, and the two may therefore 
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Fig. 11.—Two-valve stabilised reflex circuit combining the principles of Figs. 2 and 10. 


exceedingly high if full use is made of some such method 
of separating the H.F. and L.F. components of the out- 
put of the final reflex stage. A high-pass filter might 
be substituted for the anode by-pass condenser which, 
if suitably designed, would allow the high frequency to 
come down to, say, 20,000 cycles (15,000 metres) with- 
out passing useful L.F. energy. 


Audio-frequency Amplification. 


Special consideration would have to be given to the 
intermediate valve couplings, but, as has already been 
pointed out, the straight reflex does not demand inde- 
pendent radio- and audio-frequency transformer coupling. 

An obvious application of a good reflex receiver is in 
connection with the supersonic heterodyne system of re- 
ception, a local oscillator, and first detector (possibly 
combined in one valve) only being necessary if H.F. 
transformers suitable for, say, 3,000 metres are avail- 
able. On paper, at any rate, we should then obtain 
seven-valve results with three valves and a piece of 
crystal. E 

To return to our quest for stability, there remains 
but one further point to consider, namely, the prevention 
of radio-frequency feed back from the secondary of the 
' last H.F. transformer to the 
grid of the first reflex valve 
via the detector and first 
L.F. transformer. It will 
be found that if a compara- 
tively large by-pass con- 
denser (0.001 to 0.002 mfd.) 
is used to close the H.F. 
circuit through the detector, 
there will, at broadcast 
wavelengths, be little need 
for a radio-frequency choke 
between the detector and the 
first L.F. transformer pri- 
mary, but it must not be for- 
gotten that the choke should 
theoretically be inserted, and 
its absence may, through 
some combination of circum- 
stances, cause trouble. If, 
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Reflex Receivers.— 
however, the condenser is removed, the most tractable set 
will become a veritable fiend. 

Little need be said here about audio-frequency ampli- 
fication. The writer awaits the appearance on the market 
of transformers which are definitely designed to carry 
by-pass condensers even at the expense of step-up ratio. 
Until such transformers are available, the chief recom- 
mendation, which has already been given, is to avoid 
those having high ratio and inadequate primary 
impedance. 


Grid Bias. 


The subject of grid bias, anode, and filament voltage 
has not been touched, as it has been assumed that readers 
sufficiently ambitious to attempt a reflex set on the lines 
indicated have already mastered these points. In order 
to avoid interference troubles between H.F. and L.F. 
energy components, it is most essential that the valves be 
operated correctly. In a straight-type two-valve reflex 
receiver it will be found that a D.E.5 or similar valve 
is capable of handling sufficient L.F. energy to produce 
comfortable room loud-speaker strength in addition to the 
second H.F. stage. If L.F. transformers of unusually 
small step up are being used, a D.E.5A would be more 
suitable, since a greater H.F. input to the detector is 
necessary to produce the same final output. Conversely, 
if more than two reflexed stages are employed, louder 
results will be obtainable from a final D. E. 5 valve, as 
the H.F. input to the crystal need not be so great. 


By-pass Condensers. 


No values for by-pass condensers have been specified, 
because this matter is so largely connected with low- 
frequency transformer design. The writer has success- 
fully used condensers ranging from 0.00005 to 0.002 mfd. 
It must be remembered that a o. oi mfd. condenser offers 
a resistance of approximately 150 ohms to H.F. current 
at 300 metres, and it is therefore desirable, from -the 
point of view of H.F. amplification, to use the largest 
condensers possible. Consideration will show that the 
stray capacity neutralisation scheme now proposed is 
only as imperfect as the inclusion of the anode by-pass 
condensers makes it. | 

If H.F. transformers are being uscd and they are of 
the usual neutrodyne pattern, it is useful to consider 
that the primary carries H.F. current, whereas the secon- 
dary produces what is little more than open-circuit 


A Blackadda ” Book. r PE N E —0-Ä88 


More than fifty circuits, besides much 
other useful wireless information, are 
contained in a shilling booklet, entitled : 
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potential. It follows that the by-pass condensers in 
series with the primary should be large, say, o.oor to 
0.002 mfd., while those in series with the secondary 
may be quite small, of the order of 0.0001 to 0.0003 mfd. 
In practice the best procedure would appear to be to use 
those condensers which are to hand and to err on the 
large size; then, if the tone is too low and the sibilants 
poor, substitute smaller condensers where possible. The 
difference in the tone-lowering effect of a condenser of 
given size when applied first to the primary and then to 
the secondary of an L.F. transformer may be taken as 
approximately equal to the square of the turns ratio, or, 
in other words, in the case of a 4: 1 transformer, a con- 
denser of 0.0001 mfd. across the secondary is equivalent 
to o. oo 16 mfd. shunted across the primary. 


Concluding Remarks. 


Finally, a word as to the construction of a reflex set. 
If the reader will again refer to Fig. 11, it will be 
noticed that all the apparatus coming between each pair 
of yertical dotted lines is associated with the anode of 
the valve also included. Every precaution should be 
adopted to ensure electromagnetic and electrostatic isola- 
tion of each section. This is really not very difficult, 
since the H.F. transformers may be mounted at the 
‘* Hazeltine angle of approximately 55° from the hori- 
zontal, the L.F. transformers may be of the iron shrouded 
type with earthing terminal, and, if the components are 
mounted in positions corresponding approximately with 
the diagram, the dotted lines may be taken as represent- ` 
ing simple earth screens to overcome electrostatic troubles. 
Probably the best screen for the purpose is made by fixing 
a number of vertical wires in a plane at right angles to 
the front of the set and connecting all these wires to 
earth at one end only. In this way the minimum eddy 
currents and consequent loss of power will occur. 

The author 1s conscious of the fact that much of the 
matter contained in this article is not new; on the other 
hand, originality is claimed! for the modifted form of 
neutrodyne transformer and the L.F. nullifying connec- 
tions, which in his own hands have proved the key to 
truly stable reflex arrangements. He also cannot recall 
having scen an emphatic statement that the unmodified 
inverse reflex is fundamentally unsound. Such a state- 
ment would have saved many hours of unsuccessful labour 
and much disappointment. 


Prov. Pat. 4683/26. 


An Exide Rally. 


Blackpool was the venue, on June 15-16, 
of a highly successful conference of Exide 
Battery Service Agents. Many discussions 


“The Blackadda Way, which has been 
issued by the Blackadda Radio Co., Ltd., 
48, Sadler Gate, Derby. 

The booklet describes the system of 
simplified construction by the Blackadda 
method, which includes, among other 
features, a panel with equally spaced 


holes into which the various “ Black- 
adda” components can be speedily 
fitted. 
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Dry Batteries from America. 


From Messrs. J. R. Morris, 15-19, 
Kingsway, London, W.C.2, we have re- 
ceived an interesting brochure, descriptive 
of Columbia Dry Batteries, suitable for 
H.T. and L.T. supply, and for grid 
biassing. Columbia batteries are manu- 
factured by the National Carbon Co., Inc., 
of New York. 


took place on such subjects as the deve- 
lopment of new designs, regulations 
affecting battery workshops, and improved 
methods of battery charging. 

Such gatherings as these do much to 
establish valuable cohesion in an organi- 
sation like the Exide Battery Service, and 
should prove of ultimate value to the 
eneral public as well as to all concerned 
in the distribution of Exide batteries. 


JULY 7th, 1926. 
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Reflections on an Unpleasant nen 


N Melbourne a movement is on foot to rid the city 

| of ugly aerials. There is even a proposal to create 

‘ standard °’ with which all aerials would have to 
comply. This is rather drastic. 

At the same time, while we may deplore the possi- 
bility of such an arbitrary measure in Australia, it might 
be worth while to take a look at the aerial question as 
it affects this country. Anyone who doubts the existence 
of an ‘‘ aerial question ’’ need only take a short walk in 
a London suburb or even a country village. He will 
soon be convinced that private acrial design is a very 
big question. If he pursues the matter still further, 
by observation and discussion, he will have to admit that 
the average Britisher’s aerial, provided it ‘‘ pulls in the 
stations,’’ doesn’t kink, and keeps clear of the neigh- 
bour’s washing, receives rather less artistic attention than 
does a dustbin. 


Harmless Speculations. 


This reprehensible state of affairs seems to cause no 
tears. Arguments may even be adduced in its favour. 
There are people who will tell you, for instance, that an 
over-zealous attention to aerial appearances and a ten- 
dency towards standardisation would rob life of one of 
its innocent pleasures. If all aerials (they say) wore the 
same chill air of respectability and uniformity, how could 
we indulge in the pleasant pastime of speculating upon 
the personalities of their owners? It must be admitted 
that a delicious spice of uncertainty really does accom- 
pany the deduction that the ‘‘ ham who put up that 
Heath Robinson atrocity with the bent bit of larch 
must be a kind of Tarzan or Robinson Crusoe; and 
it doesn’t spoil our pleasure in the least to learn subse- 
quently that he is only an income tax clerk with a 
penchant for Wagner. 

It must be conceded that standardisation would 
rob us of the technical howlers that sometimes decorate 
this green and pleasant land. We should sigh vainly 
for the aerial in which the horizontal stretch enjoys the 
lofty detachment of complete insulation from the lead- 
in; and we should also miss the specimen of antenna in 
which the insulators hang at a tangent like a string of 
Spanish onions. 

Quite conceivably, too, if standardisation came in, we 
should grow tired of those trim rows of precisely inverted 
L's“ and yearn for the reckless soul who would launch 
out with a T.“ 


In spite of these arguments, however, there is still a 
case for better and neater aerials. Is it not a fact that 
there are many hundred per cent.“ experimenters, with 
really good sets, sporting aerials that would bring the 
blush of shame to the cheeks of a clothes-prop merchant ? 

Quite so, some will reply. But don’t forget that 
the real experimenters can afford to neglect their aerials 
simply because their sets are efficient. A very obvious 
point of view, but quite inconsistent. Others retort thus : 
Lou seem to forget, O.M., that aerial efficiency and 
aerial appearance don’t always go hand in hand.“ This 
is much more reasonable. The majority will agree that 
the most ‘‘ genteel-looking ’’ arrangement with the lead- 
in connected two-thirds of the way along the horizontal 
may give poorer signals than a correctly proportioned 
inverted ‘‘ L ’’ supported on three coupled broomsticks. 


“ Aerials that would bring the blush of shame to the cheeks of a 
clothes-prop merchant. 


And yet the vexing question remains. Broomsticks and 
clothes-props and kindred objects are anathema to a 
great many who, although wireless has not yet captured 
their imaginations, are decent enough folk at heart. 
Among this group you will find creatures who cherish 
Esthetic ideals. 

‘* Bother esthetic ideals! ’’ someone has said. But 
any amount of botheration will not consign them to perdi- 
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That Aerial Problem.— 
tion. They do exist, and the question pops up: Is it 


right to lumber the landscape with unnecessary eyesores? 
The country is already dotted with necessary eyesores. 
The factory chimney and the gasometer are bad enough, 


“ If standardisation came in.“ 


though they have, presumably, attained the zenith of 
beauty consistent with their utilitarian purpose. There 
is no reason why an aerial should be ugly. It can be 
shapely without loss of efficiency. 
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If wireless users do not take the trouble to improve 
the general turnout of their aerials, standardisation may 
threaten just when we least expect it. An ominous little 
black cloud is already gathering on the horizon bearing 
a strong resemblance to a Juggernaut called ‘‘ Local 
Authority.“ 


Local Authority. 


We read, for instance, that in connection with the erec- 
tion of wireless poles on housing estates, Dover Corpora- 
tion is calling for reasonable ‘‘ orderliness, uniformity, 
and suitability.“ And again, that the Ministry of 
Health, while not proposing to issue model bye-laws in 
regard to wireless aerials, will consider any proposals 
put forward by local authority. Isn't this enough to make 
any self-respecting amateur shudder ? 

It would be extremely irksome if we had to submit to 
the rulings of an unwireless ’’ borough council on ques- 
tions of aerial design. Within reasonable limits every 
amateur will consider himself entitled to design his whole 
installation, including aerial, in accordance with his 
private desires; and if he wishes to include a counter- 
poise he will want to do so without the risk of giving St. 
Vitus’ dance to a mayor and corporation. 

Let us look to our aerials mow. If we don’t there may 
be others who will. 


SMALL TRANSFORMERS FOR MAINS H.T. 


O meet the demand for small power 
transformers for use in the construc- 
tion of H.T. battery eliminators, 

several manufacturers are already pro- 
ducing transformers admirably suited for 
the purpose. The amateur generally finds 
that transformer making requires better 
facilities and equipment than he usually 
possesses, and if he successfully masters 
the details of design there are many 
points in the process of building up which 
present almost unsurmountable difficulties. 

The transformer manufactured by the 
Electro Supplies Company, 19a, Broad- 
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way, London, S.W.19, is in general out- 
line very similar to an intervalve trans- 
former, excepting that it is somewhat 
larger. The core, which is of the 
shell type, measures 3jin. in height, and 
has a cross sectional area of nearly 1 
square inch. The stampings are held 
together solely by clamps, so that the un- 
satisfactory practice of passing bolts right 
through the stampings is avoided. The 
makers supply types suitable for all usual 
voltages and frequencies. The filament 
heating secondary develops a potential of 
6 volts on a load of 2amperes. ‘The step- 
up secondary is normally wound to pro- 
duce 200 volts, or 100 volts each side of 
the mid-point tap when delivering a cur- 
rent of 50 milliamperes, so that it will 
provide on normal load a rectified H.T. 
potential of about 80 volts. Smoothing 
chokes are also obtainable of high induct- 
ance built up on a similar type of core. 
Messrs. A. W. Knight, Ltd., 180, Tower 


Commercial small power transformers providing full-wave rectification for H.T. supply. 
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Bridge Road, London, S.E.1, also pro- 
duce a mains transformer. The core is 
of the ring type, having an external dia- 


meter of about 4in., and cross section 


about {f{in.x4gin. The transformer is 
enclosed in a pressed iron box, and, being 
only about 1łin. in depth, can be quite 
well accommodated under the baseboard. 
Leads are brought out to provide for full- 
wave rectification. A smoothing choke of 
somewhat similar design is also obtain- 
able. It is of a ring construction, the 
overall dimensions being slightly less than 
the transformer. 


Dörr ae ee ³ ee, es he eee 


Wireless 


JULY 7th, 1926. 


Worild 29 


SOLDERING. ` 


The Why and Wherefore of Solders and Fluxes. 


O many home constructors soldering is something 
of a bugbear, and, though much has already been 
written on the subject, it is felt that perhaps a few 

further hints and explanations may be acceptable. 

It may be a relief to some constructors to know that 
much of the difficulty they experience may be due, not 
to their own lack of skill or care, but to faulty materials. 

In the first place, solders vary. Apart from the hard 
solders there are three universally recognised kinds of 
soft solder, all of them alloys of lead and tin. 

Their classificatton and compositions are as follows :— 


1. Coarse Solder (or Plumber's Metal.) 
2 parts lead, 1 part tin. 

2. Fine, or Medium Solder. 
1 part lead, 1 part tin. 

3. Very Fine, or Tinman's Solder. 
1 part lead, 2 parts tin. 


The latter is what is required. It is hardest of all the 

lead alloys and at the same time has the lowest melting- 
point (about 175 degrees Centigrade). 
Ihe great point about tinman’s solder is that it“ runs 
as soon as this temperature is reached, and when cooling 
solidifies at the same point. The other types do not 
really melt and begin to run until a much higher tem- 
perature is reached, but between this point and 175° C. 
they have what is referred to as a pasty stage, so that 
when the solder has been run into position it has to cool 
through a considerable temperature range before final 
solidification. This greatly increases the difficulty of 
making a really sound joint, so that the first point is to 
ensure that solder of the right composition is used, such 
that it is always either “ runny ” or solid and has no pasty 
stage. 


? 


Depreciation through Overheating. 


A further point is that, after a stick has been in use, 
the tin is apt to burn away more rapidly than the lead, 
so that, to keep the solder in its best condition, it may be 
advisable to add a little pure tin to replace the deficiency. 

If you remember when buying solder that tinman’s 
solder should give a definite crackling sound when the 
stick is bent, you will probably save yourself much time 
and trouble when soldering-up. 

Another very important point is the question of the 
flux used to assist the operation. 

The great essential for successful soldering is the ab- 
solute cleanliness of the surfaces to be joined. They 
must first be filed or scraped bright and clean, but even 
this by itself is insufficient, for chemical cleanliness is 
also required, and however clean they may look, a film 
of oxide will always be present, or be in process of 
formation. 
and to prevent more forming, allowing the solder to 
“run” freely and effect the intimate contact necessary. 

The tinsmith uses a variety of fluxes for different pur- 


The purpose of the flux is to dissolve this 


poses, among the commonest being killed spirits (which 
is a saturated solution of zinc choride), resin and sal 
ammoniac. Of these, killed spirits is probably the easiest 
and cleanest to use, but unfortunately it is not very suit- 
able for most electrical and wireless work, as it tends to 
corrode copper by chemical action, and copper, of course, 
is almost universally used for electrical conductors. Re- 
sin is the most satisfactory flux from this point of view 
but it is far more difficult to use. Probably the easiest 
way for the home constructor is to use one of the many 
good patent fluxes on the market. Many of these contain 
powdered resin; they are easy to use and seem to have no 
bad effect on copper. 


Cleaning the Iron. 


A difficulty which the writer has experienced in their 
use is that some of them tend to make the soldering bolt 
very dirty. This necessitates continual careful wiping 
of the iron and adds a further difficulty, since absolute 
cleanliness is the great essential for success. A method 
which has been found to overcome this is to use a pot of 
killed spirits for cleaning and tinning the bit and to use 
the patent flux on the actual joint. 

One word of warning as regards killed spirits may not 
be out of place. Killed spirits bought ready-made is 
rarely so satisfactory as that made up by oneself. This 
can very easily be done by adding zinc to a small 
quantity of hydrochloric acid, but care must be taken to 
add sufficient zinc, as a saturated solution is required. 
Keep on adding bits of zinc until no further chemical 
action occurs; that is, until a small quantity of zinc is 
left at the bottom of the pot without the acid acting 
further upon it. It is jn this respect that the bought 
variety is usually unsatisfactory. 


A Large Bolt Essential. 


The copper bit, more generally known as the soldering 
iron, constitutes another pitfall for the unwary. Many 
constructors, and, apparently, wireless dealers too, think 
that a very small bit will be much easier to use for 
delicate and finicky work than a larger size. This is 
far from being the case. 

The function of the copper bit is to supply the 
requisite heat to the job and to the solder, and the 
smaller it is the more rapidly will it cool off below the 
requisite temperature, which means that the joint has to 
be completed very much more quickly. For this reason 
a small bolt requires far more skill in use than a larger 
one. 

The actual bolt or bit, which is merely a lump of 
copper pointed at the extreme end, should be of 
generous dimensions to allow it to retain the heat for a 
reasonable time; even if a small diameter is essential 
for close work in multi-valve sets the bolt should be 
long so as to give the requisite mass of metal. 


P.O.L. 
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The Editor does not hold himself, responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,“ Dorset House, Tudor Street,, KC. A. and must be accompanied by the writer’s name and addrems. 


DEFECTS IN INTERVALVE TRANSFORMERS. 


Sir,—In reply to Mr. Schofield’s letter in your issue of June 
16th, may I say that since no manufacturers’ names have been 
mentioned in any of my articles it is difficult to understand 
in what way the expression of my views casts ‘‘ an unmerited 
reflection on the products of certain manufacturers.“ All the 
cases of transformer breakdown that have been mentioned and 
discussed by me have been genuine disconnections of the wind- 
ing, and, as I have previously pointed out, in every single 
instance it has been the primary winding which was at fault. 
I have, of course, come across many cases in which the con- 
necting wire from winding to terminal was broken, but it 
requires ‘very little experience to distinguish this from an in- 
ternal break in the winding. I can assure Mr. Schofield 
that the defect to which I am referring requires something 
more for its cure than the development of improved methods 
of making the connection from winding to terminal. 


S. W. 14. R. L. SMITH-ROSE. 


Sir, —I wish to agree with Dr. Smith-Rose in his bitter com- 
plaint about transformer windings. I have had incessant trouble 
from this type of fault. The transformers in question are the 
most expensive on the market and give truly excellent results 
in all other respects. However, so troublesome has this fault 
been that I have had to change over to resistance amplification 
and have had no complaint to make about this method, which 
has never gone wrong. E. A. ANSON. 

Aldbury, nr. Tring. 


PORTABLE RECEIVERS. 


Sir, The replies of your correspondents to my remarks on 
the subject of portable receivers have been carefully perused, 
and I should like to add some further notes to the discussion. 

I agree that the range of the set mentioned by me is not 
very adequate for motoring. Nevertheless, half the cake is 
better than none at all, and I still retain my opinion that a 
properly designed long-range portable is far too bulky even 
for the average car. 

Regarding the commercial superheterodyne mentioned, I have 
seen this outfit, and if the ridiculously smal! batteries therein 
are considered satisfactory, The Wanderer and I must agree 
to differ. i 

The most important point relating to valves and holders could 
do with a little ventilation. My experience with 0.06 type 
valves goes beyond the use of one or two experimentally, as 
since their first appearance some thousands have passed through 
my hands and their vagaries are appreciated. 

The very fine filament cannot be other than extremely fragile, 
and, due to this, it is impossible to take up stretch with a spring 
as is done in most other valves, the result being a filament 
free to vibrate and, in due course, fracture. The vibration of 
the filament also leads to incurable howling if the loud-speaker 
is placed in or near the receiver. Valves consuming 0.15 amp. 
at 2 volts are now available and are an infinitely superior pro- 
position for portable work. 
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“The Wanderer adduces no argument against the type of 
holder suggested by me, which has every feature of spring 
holders without their disadvantages. It is, of course, ridiculous 
to deprecate types in which the legs are moulded into a block 
as the weight of the small moulding is negligible in comparison 
to tha valve it carries. The whole argument amounts to this: 
springs transmit all shocks applied, whilst sponge rubber, being 
naturally limited, absorbs them. 

Your other correspondent mentioned a superheterodyne built 
into very modest dimensions; in fact, so modest are they, that 
I must begin to doubt the fact that it is a satisfactory proposi- 
tion; this remark, of course, casts no aspersion on the receiver 
proper, but on batteries and loud-speaker. 

Naturally, the first consideration must be reasonably decent 
reproduction. It is, therefore, little use to make a good re- 
ceiver if it is to be coupled to one of the awful contraptions 
called loud-speakers I have seen fitted into portable sets. 

His strictures on manufacturers are surely rather severe; it 
is inconceivable that all professional designers are fools and 
the only experts earn their bread outside the industry. Person- 
ally, having had the misfortune to deal with a large number of 
representative receivers made by ‘‘ neat and careful amateurs, 
I must regretfully stick to my opinion. 

Joints and fixings that serve well in the family set may 
be useless in continual transit. Nevertheless, good soldered 
joints in conjunction with suitable arrangement of components 
and leads will withstand the roughest possible usage. 


L. W. RUSKHAM 


THE TANGENT RECTIFIER for providing H.T. from A.G. 

supply. Although only half wave rectification is adopted, the 

smoothing equipment is particularly liberal, ensuring quiet 
running even with a multi-valve set. 
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Questions should be concisely worded, and 


A Stable and Efficient Five-valve 
Circuit. 

/ wish to construct a five-valve receiver 
embodying a 2-v-2 circuit with re- 
action on to the aerial. It ts desired 
that the recetver be sensitive and 
capable of loud-speaker operatton on 
distant stations under reasonably 
favourable conditions. At the same 
time, it 18 desired that the receiver 
cover both the normal B.B.C. and the 
Daventry and Radio-Paris ware- 
lengths, and it must be equally stable 
on all wavelengths. I do not desire 
to use the neutrodyne principle if it 
can be avoided. C. M. F. 


It would, of course, be by no means 
easy to construct a neutrodyne receiver to 
cover this large band of wavelengths, 
since, even if we devised special plug-in 
neutrodyne transformers to cover the 
various wavelength bands, it would be 
necessary to re-neutralise the receiver 
every time the transformers were changed. 
The old method of using two tuned anode 
circuits and stabilising with a potentio- 
meter has long been obsolete not only on 
account of the large consumption of H.T. 
current, but also because the inefficiency 


of such an arrangement is now generally 


\ 
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recognised. The amount of positive bias 
necessary to stabilise the H.F. valves was 


* so great that in many cases the actual 


amplification obtained was less than that 
obtainable with one stage of H.F. with- 
out potentiometer control, whilst owing to 
the comparatively large grid current flow- 
ing selectivity was very poor. 

There is, however, one method of using 
two stages of H.F. amplification effi- 
ciently and of covering a large wavelength 
band which has not received the amount 
of attention which it merits. This method 
was fully described in a special article 
appearing on page 117 of our January 27th 
issue, and you are advised to read this 
article carefully before proceeding with 
the construction of the receiver. We give 
the circuit which would be suitable to 
your needs in Fig. 1. 

It will be noticed that the grid circuit 
of the first H.F. valve is tuned by means 
of a plug-in coil and paraltel condenser, 
whilst in order to achieve selectivity the 
aerial is capacitatively coupled by means 
of a variable condenser. This condenser 
must not be considered as a tuning con- 
trol, nor must it be used as such. but must 
be considered purely as a variable coup- 
ling between the aerial and the grid cir- 
cuit. This method of coupling was fully 
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Each separate question must be accompanied by a 


discussed in a reply to “G. P. K.” on 
page 542 of our April 7th issue, to which 
you are referred. In the anode of the 
first H.F. valve is connected a choke, the 
second anode consisting of a plug-in coil 
tuned by a variable condenser in the con- 
ventional manner. The presence of this 
choke-coupled stage separating the two 
fully-tuned circuits associated with the 
grid of the first and the anode of the 
second valve will effect complete stability, 
whilst much greater amplification will be 
obtained than if both valves were choke 


coupled. It is advisable that the control 
of reaction be made as smooth as possible, 
and for this reason the method of re- 


action discussed in an article on page 608 
of our April 28th issue is used. 

It is essential that the choke connected 
in the plate circuit of the first H.F. valve 
be of the highest possible efficiency, and 
it is best to make use of a choke which 
the manufacturers state specifically to be 
designed for coupling H.F. valves such as 
the Marconiphone choke, which covers a 
waveband of 200 to 4,000 metres, and need 
not, therefore, be made interchangeable. 
The choke in the plate circuit of the 
detector valve being only for the purpose 


of providing reaction effects, need not be 
of high efficiency, and any of the many 
H.T. + 

vs 

= f 

ee Gc a 

GRE: 
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Fig. 1.—Five-valve receiver for both long and shert wave reception. 
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H.F. chokes upon the market will serve 
the purpose. This choke also need not 
be interchanged for different wavelength 
bands. 

The first L.F. transformer is preferably 
of low ratio, not exceeding 3 to 1, whilst 
a 4 or 5 to 1 ratio may be used in the 
second stage. The choke in the plate 
circuit of the final valve is essential if 
good quality is wanted, for reasons stated 
in the article on page 701 of our May 26th 
issue. 

With regard to valves, ordinary general 
purpose bright or dull emitters may be 
used in the first three stages, although, 
in order to obtain the utmost efficiency, 
it would be preferable to use high ampli- 
fication valves such as the D.E.5B. Simi- 
larly, in order to obtain the utmost good 
quality from the loud-speaker, a power 
valve of the D.E.5 type should be used in 
the first L.F. stage, and one of the 
D.E.5A type in the final stage. 


0000 


Paper or Mica P 


Why is it that 2 mica dielectric condenser 
is always specified for inter- valve 


coupling in a resistance of choke ` 


coupled amplifier, and yet paper di- 
electric condensers are specified for 
shunting across H.T. batteries? 
Usually the voltage which the latter 
have to withstand is greater than the 
Jormer, and yet they seem to give 
satisfaction. Surely then it ts un- 
necessary to use mica condensers in 
the other position. C.- F. C. 
Usually, as you state, the condensers 
shunting the H. T. battery have to with- 
stand a greater voltage than the coupling 
condensers, and it would seem, therefore, 
an unnecessary expenditure to use mica 
dielectric coupling condensers. The point 
is, however, that owing to paper being a 
less efficient insulator than mica, there is 
always a danger of a minute leakage 
across the condenser. It must be remem- 
bered that on one side of this condenser 
we have a large positive potential, and if 
there is a slight leakage across 
the condenser it may cause the grid 
on the other side of the condenser to as- 
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_ of course, completely ruin quality. 
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sume a slight positive bias which would, 
It is 
always advisable, therefore, to use mica in 
order to obviate this. 
across the condensers shunting the H.T. 


battery will do no harm whatsoever, and 


provided that the paper dielectric does not 
become actually punctured by the high 
voltage, all will be well. 

O0 0 0 30 


Wire-wound Resistances. 

Is there any special advantage to be ob- 
tained by the use of wire-wound anode 
resistances in place of those con- 
structed of other material? I ask 
this because I have used resistances 
which are not wire-wound for some 
time in my  esistance-capacity 
coupled LF. amplifier with every 
satisfaction, and am wondering 
whether I should effect any great im- 
provement by changing over to wire- 
wound ccmponents, T. D. A. 

When new, it is often found that com- 
position resistances are productive of even 
better results than many of the wire- 
wound type that are upon the market. The 
reason is that many of the wire-wound 
resistances upon the market, although 
wound non-inductively, as, of course, they 


should be, are compressed into a very 


small space with the result that their self- 
capacity is apt to be rather high. The 
result 1s, of course, that not only are the 
higher musical frequencies shunted away 
and not amplified to so great an extent as 
the middle range of frequencies, but the 
overall amplification is somewhat reduced. 
In the majority of resistances made of 
composition material, self-capacity is af 
a minimum with the consequent improve- 
ment in tone and amplification. 
Unfortunately, however, after a com- 
paratively short period of use, the pas- 
sage of steady anode current tends to 
disintegrate the material of which the 
resistances are made, and the resistance 
is no longer constant. Undoubtedly the 
best solution is to use wire-wound resist- 
ances of fairly generous proportions in 
which the coil is divided into sections 
in order to reduce self-capacity. Such 
a resistance was used in the amplifier 
described on page 480 of our March Sist 
issue. 
0000 
The Simplest Loud-speaker Set 
I live very near to a main broadcasting 
etation, and find that I get excep- 
tionally loud signals from the tele- 
phones, using a crystal receiver, I 
desire to add a one-valre amplifier 
for the operation of a small loud- 
‘apeaker, the requirements being 
moderate volume with the same 
purity as ts given on the headphones, 
using the crystal set alone. it +8 
desired aleo that the amplifier be as 
simple and as foolproof as possible. 
N. 
Undoubtedly by far the best circuit 
for you to adopt is the one given in Fig. 
2. This will provide enough volume for 
your requirements, whilst reproduction 
from this circuit is exceptionally pure. 
Furthermore, owing to the absence of 
any transformer, or choke, the instru- 


A slight leakage 
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Fig. 2.—-Simple circuit 
reception of strong signals. l 


for loud—speaker 


ment is exceptionally simple and reliable. 
It possesses also the virtue of being 
reasonably cheap, since apart from valve 
and batteries the only parts required are 
valve. holder, grid eak, rheosfat, and 
terminals. There is no need to use a 
variable rheostat unless it is so desired, 
and a fixed resister having a value suit- 
able for the particular valve used may 
be adopted and a switch inserted in 
either filament lead. 
O00 030 


Ohms or Henries. 

I have recently purchased an iron- core d 
choke which is marked 1,000 ohsma. 
7 you tell me whether this could 
e used in a choke coupled ampli- 
fier? 60e 

It is quite impossible to say whether 
this component would be suitable for the 
purpose unless you can tell us its induc- 
tance. The expression 1,000 ohms either 


‘meaus that its D.C. resistance is of this 


value, or that it has this value of im- 
pedance at a certain A.C. frequent¢y. 
Nothing can be deduced concerning its 
inductance from the fact that its D.C. 
resistance is known, whilst if the value 
given refers to its impedance at a given 


frequency, the inductance cannot be 
calculated unless this frequency is 
known. It is most probable that the 


1,000 ohms value given refers to its 
D.C. resistance. This is entirely value- 
less to us, since it would be possible 
to wind a choke of comparatively high 
inductance, and also one of comparatively 
low inductance, both chokes having an 
identical impedance at a given frequency. 
For wireless purposes it is useless to 
quote the D.C. resistance of an inductive 
choke, since this conveys nothing to us, 
the property of the instrument which we 
wish to ascertain being its inductance. 
It would be equally useless to quote a 
filament rheostat in microhenries instead 
of in ohms, for, of course, a wire-wound 
filament rheostat of the ordinary type 
inevitably possesses a certain amount of 
inductance, although knowledge of the 
value of this would be singularly un- 
helpful to us in ascertaining its D.C. 
resistance, which is what concerns us. 
From practical experience we should be 
inclined to think that your choke does 
not possess a very high inductance, and 
would be productive o 1 poor quality 
if used in a choke-coupled L.F. amplifier. 
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AN EMPIRE NEED. 


ROADCASTING provides a means, such as has 
never existed before, for linking up large areas and 
even bringing different nations into mutual touch with 
some central point. We, in Britain, are often being 


parts of the Empire under favourable conditions. In 
comparatively few cases would it be possible for indivi- 
dual listeners to pick up the transmissions direct, but 
central receiving stations of high efficiency would have 
to be put up which would supply the programmes from 
the Mother Country for re-broadcasting from local trans- 

mitters. Those who listened in 


accused of insularity in our out- 
look, and despite the fact that 
the British Empire extends to 
every corner of the globe, our 
broadcasting organisation has been 
set up to serve this country alone 
with really no consideration for 
the possibilities of broadcast recep- 
tion further afield. 

An article which we published 
some time ago on the subject of 
the possibilities of reception in the 
Colonies of transmissions from 
home has provoked considerable 
interest, and we have received 
communications from different 
parts of the Empire appealing to 
us to stimulate interest and con- 
sideration for the requirements of 
our fellow-countrymen overseas. 
We get used to the advantages of 
broadcasting at home through 
familiarity, and even if we were 
deprived of broadcasting here we 
still have other sources from which 
to obtain our news and entertain- 
ment. But it is not so in the 


would not expect too much all at 


CONTENTS. once, and would be well pleased if 
PAGE they could receive only portions of 
Erro Views — 35 a programme with success at first, 
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By F. H. Haynes. in the shadow of our stations, but, 
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service from the home country in 
which thev could participate. 
It would take some time for 


Colonies, where the possibilities of being able one day 
to listen-in with a wireless set to the transmissions of 
the Mother Country are looked forward to with an eager- 
ness which should stir us to a sympathetic response. 
The present B.B.C. stations are scarcely suited to 
very long distance broadcasting, but if a transmitter were 
erected to operate on short wavelengths it could, no doubt, 
be made possible to broadcast programmes to many 


satisfactory broadcasting to the Colonies to be organised 
and launched, and if we delay we shall find that instead 
of broadcasting becoming a means of uniting the peoples 
of the Empire, it may become rather a menace to the 
Empire for the reason that the Colonies will be dependent 
upon the high power broadcasting stations of their neigh- 
bours, and thereby become subject to the influence of a 
national spirit which is not their own. 


Practical Points in Design 
By F- H- 


HE time has passed which regarded superhetero- 

dyne receivers as things unorthodox, but even 

now it is surprising how few successful sets have 
been constructed. Variety of design, such as the use of 
a high-frequency amplifying stage before the first de- 
tector, the combining in one valve of the operations of 
detecting and heterodyning, and the differences of opinion 
concerning the number of amplifying stages, the best 
intermediate wavelength to adopt, and the design of the 
intermediate transformers, a 5 
all go to give the impression 
that the superheterodyne is 
still immature. Absence of 
suitable components, more- 
over, has stood in the way of 
the development of easy de- 
signs. 
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The Straight H.F. 


The progress made in the 
construction of stabilised 
H.F. amplifiers has perhaps 
made a greater appeal to 
those interested in long dis- 
tance reception, because the 
suggestions put forward from 
time to time have merely 
necessitated modifications in 
existing apparatus, whilst 
the adoption of the super- 
heterodyne involves the mak- 
ing up of new equipment. 
For listening to distant trans- 
missions the relative merits of superheterodyne versus the 
multi-stage H.F. amplifier are: simplicity of adjust- 
ment, tuning being carried out on two dials only, with 
stability equally maintained at all settings of the dials, 
constancy of tuning, for the superheterodyne can be 
accurately calibrated, greater selectivity with directional 
reception, and an elevated aerial is unnecessary. Whilst 
it is probable that the range of reception is greater, a 
distant station can be tuned in with greater reliability. 
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valve coupling. The 


Working instructions for making up the first long-wave inter- 

primary winding in this case is at one 

end, though in the iron core intervalve couplings the primary 
is situated between the two secondary sections. 
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Against these advantages is the property of the super- 
heterodyne to bring in ‘‘ mush,’’ but precautions can be 
taken to largely eliminate this, the increased demand on 
both the filament heating and anode batteries and other 
extra costs involved in maintaining an additional number 
of valves. Frequency distortion, by which is meant the 
inability of the intermediate amplifier to operate over a 
sufficiently wide band of wavelengths, is only a condi- 
tion to guard against and poor quality of reception should 
not be accounted for on this 
score. 
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| Methods of Stabilising. 


woconen Cove 4 oiaueree Because the components 
associated with the’ super- 
heterodyne are small, a re- 
ceiver making use of six to 
eight valves can be accommo- 
dated in a reasonably small 
space. It is therefore ad- 
mirably suitable for use as 
a portable set giving loud- 
speaker results with a small 
frame aerial and with a 
radius of reception exceed- 
ing 500 miles. Although the 
set here described is referred 
to as a portable, portability 
is merely a feature of the 
design, and if space is of 
no consequence the distance 
between the components can 
be extended. 

The decision to use seven valves was arrived at after 
trying out at some length the several systems by which 
it is possible to use fewer valves. The principal con- 
cern was the heavy plate current required by a large 
number of, valves, which was one of the reasons for limit- 
ing the long-wave amplifier to two stages, for the current 
passed by the valves of the intermediate stages is apt to 
be excessive owing to the positive grid bias required for 
stabilising. 
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Constructional details of the intervalve H.F. transformers. The direction of windin 
shown in the drawing at the top right-hand corner must be carefully followed = 
low insulation between primary and secondary guarded against. The thin steel 
stampings are inserted in the former by being sprung Cpi, oles are provided in 
the corners of the stampings to accommodate the 6B.A. bolts, which should be 
wrapped with thin paper to prevent electrical contact across the stampings. 


The prevention of self-oscillation in the intermediate 
amplifier was attempted in the process of design by 
overwinding the intermediate transformers with suitable 
turns for stabilising by the neutrodyne method. This 
would permit of the application of negative bias to the formers might be, 
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Seven-valve superheterodyne receiver making use of separate oscillator, capacity 


ings for the cores of the intermediate transformers. 
air-core transformers having been experimented with at 
some length, several drawbacks became evident. 
ever small the physical dimensions of the air-core trans- 


JS 


intermediate amplifying valves, and 


so effect considerable saving of 
current from the H.T. battery, 
and at the same time resulting 
in higher amplification. It was 


found, however, that the construc- 
tion of transformers with critically 
adjusted feed back windings work- 
ing through small fixed capacity 
condensers was difficult. It was an 
easy matter to prevent self-oscillation 
by this process, but the intermediate 
amplifier could not be brought to a 
critical condition just near the oscil- 
lating point without very carefully 
manipulating the grid and plate 
potentials of each valve separately, 
whilst no control could be provided 
on the front instrument to permit of 
critical adjustment as the battery 
volts fluctuated. In adopting the 
potentiometer method of stabilising, 
and by employing a moderately long 
intermediate wavelength, the feed 
current to each of the two stages is 
kept down to within 1.2 milliampere. 


Iron-core H.F. Transformers. 


While discussing the intermediate 
amplifier, attention may be drawn 
here to the use of Stalloy steel stamp- 
The 
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b 
avoid self-oscillation whilst very effective screening was 
imperative to prevent the pick up of interfering signals 
and mush. It was found that air-core transformers gave 
best results when not shunted by parallel tuning con- 
densers, though the tuning was exceedingly critical and 
the changing of a valve was easily enough to put one 
stage sufficiently out of step to limit the range of distant 
reception. 

The resonance peaks of air-core transformers must 
be sharp to obtain a reasonable degree of amplifica- 
tion, a condition which is difficult to maintain when 
building the transformers into their screening boxes. 
To produce the sharp resonance required for good 
amplification necessitates the use of a higher inter- 
mediate frequency in the case of air-core transformers 
to avoid the distortion occurring as a result of cutting 
off the side bands. . 
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The Intermediate Amplifier. 


It was found that the iron-core transformers gave 
higher amplification per stage, pos- 
sessed flat resonance peaks, could be 
operated on longer intermediate wave- 
lengths, required practically’ no 
screening, however they were assem- 


bled, and were quite free from 
pick up. 
The intermediate amplifier was 


built up experimentally and tested as 
a unit making use of a tuned input 
filter and a wavemeter operating be- 
tween 2,000 and 10,000 metres. The 1 
two transformers were of identical | 
construction, and were made by rough 
test to peak at 7,000 metres. The 
filter circuit primary was bridged for 
this test with a Marconi variable con- 
denser having a maximum capacity 
of o. oH mfd., and although the tun- 
ing of the filter circuit was found to 
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the arrangement of valve holders, the oscillator coupler and the condenser 
with clips can be seen between the valve holders for accom- 
modating the fixed value filament resistances. 


Layout of the apparatus on the valve platform The top edge of the wooden piece 
which carries the fixed capacity condensers is screwed to the side of the platform in 
the position indicated by the dotted line. 
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be satisfactorily sharp, the 
intermediate iron-core trans- 
formers could be made to 
operate on almost any wave- 

length, though maximum 
signal strength was certainly 
evident at about 6,000-7,000 

metres. It follows, there- 
fore, that small discrepan- 
‘cies by way of differences in 
the windings of the inter- 
mediate transformers are of 
little consequence, as is the 
precise wavelength-to which 
the filter is tuned. 

The writer was privileged 
in being afforded an oppor- 
tunity of testing under simi- 
lar conditions the principal 
American intermediate coup- 
ling transformers. Here, 
again, it was found that 
those of the iron-core type 

gave greater signal strength and were more manageable. 
An interesting point is that the value of the current pass- 
ing through the primary modifies the resonance of a 
transformer, as can be easily shown by setting up a trans- 
former and valve as an oscillator and observing the differ- 
ences in wavelength produced with changes of H.T. 
potential. It will be seen when examining an iron-core 
transformer in this way that its resonance can be per- 
manently affected by the current passing through the 
primary winding 
changing the pro- 


perties of the 
core. As a re- 
sult of this 
effect ‘‘ matched“ 
valves passing 
exactly equal 
plate current are 
usually recom- 
mended. For 
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The method of constructing and setting out the valve 
interwalve couplings is clearly shown. The small spool on 


this reason, also, the filaments of the two intermediate 
valves are controlled by a single resistance and the plate 
and grid leads are common. Another observation 
evidenced while testing air-core transformers was that a 
weak signal was lost as the potentiometer adjustment 
approached positive, indicating that the amplifier owed 
its sensitiveness chiefly to re- 
generation. 

In further reviewing the circuit 
adopted, it may be explained that 


IST CF. TRANSFORMER 


PRIMARY BRIDGING | 


CONDENSER 
the filter circuit precedes the two 
intérmediate transformers, though na oe 
in certain American sets the filter ib met 
circuit is connected as an input a 


to the second detector valve. 
Both methods were tried, and the 
difference as regards signal 
strength was quite marked, 
being in favour of connecting the 


filter first. It 1s probable 
that the filter following 
the flatly tuned intervalve oe 
couplings is intended to common 
eliminate any interference i ON. 
which may be -picked up SWITCH 
by the intermediate am- 
plifier. 

The frame aerial connects 


directly to the first detector valve, 
and, whilst appreciating that an 
H.F. amplifying stage in front 
of the detector might very effec- 
tively cut off long wave signals 
picked up by the frame, its adop- 
tion was definitely decided 
against, for to be really selective 
it would need to be adjusted near 
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latform carrying the H. F. and L. F. 


e left is the output choke. Ebonite 
cleats are used for securing the battery leads. 


GRID CONDENSER 


2ND DETECTOR 


2ND DETECTOR 


Internal wiring of the valve platform. 
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the oscillating point, a condi- 
tion that is very difficult to 
bring about. An H.F. ampli- 
fer on the verge of oscillation 
in the presence of a local oscil- 
lator is quite unmanageable, 
whilst the additional tuning 
dial renders manipulation in- 
finitely more difficult than 
operating a pair of knobs 
simultaneously. An aperiodic 
H.F. amplifier is of little use 
for working on the small in- 
put obtainable from the 
frame, and, although quite 
effective in increasing the 
strength of signal from the 
local station, might even de- 
crease the range of reception, 
and no advantage is gained as 
regards improved selectivity by 
way of filtering out extraneous 
mush. 

A frame aerial normally pos- 
sesses low resistance as com- 
pared with an elevated aerial, 
but in spite of this capacity reaction will be found to 
be beneficial by way of increasing signal strength and 
sharpening the tuning. The use of a frame of large 
dimensions is recommended, and it is here that reaction 
is particularly beneficial. 

Signal -strength is controlled both by taking the last 
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POTENTIOMETER 
SHUNT 
CONDENSER 


FILTER 
PRIMARY 
BRIDGING 

CONDENSER 
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Actually all leads are quite short and are mostly 
hidden away beneath the board. 
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BATTERY LEAD 
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GRID CONDENSER 
AND LEAK 


instrument beneath the valve platform, the latter being completely wired before being assembled position. 


j 
The various units are not assembled until much of the wiring has been completed. The battery leads pass to the rear of the 
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LIST OF PARTS. 


Radion panel, 18in. x 8in. X zin. 

Mahogany baseboard, 18in. in. x in., planed mahogany. 

2 Battens, 7 in. x lin. x in., mahogany. 

Transformer platform, 3in. x 13}in. x şin., mahogany. 

Condenser rack, dfin. x 3hin. x jin. 

Other small thick pieces of wood for use as base pieces for first 
detector and oscillator equipment. 

Valve holders (Benjamin Electric Co., Ltd.). 

4 Ebonite spools for filter circuit H.F. transformers and out- 
put choke (N. V. Webber & Co., Vale Road, Oatlands 
Park, Weybridge). 

14 doz. stampings, 1-4in. X 2-2in. overall. Thickness 0:004in. 
(N. V. Webber & Co.). 

2 ozs. No. 42 D.S.C. wire. 

Or in lieu of these transformer parts. 

1 Set S-M superheterodyne transformers (Rothermel Radio 
Corporation of Great Britain, Ltd., 24-26, Maddox Street, 
Regent Street, London, W.1). 


3 Ericsson intervalve transformers, ratio 2:1. 

2 Variable condensers, 0:0005 mfd. Cyldon (Sydney S. Bird, 
Cyldon Works, Sarnesfield Road, Enficld Town). 

Flat type fixed capacity condensers, 000025, 0:0003, 0-001, 
0:0015, two 0°002, 0-25 mfd. Terminals, sleeving, 
connecting wire. 

Potentiometer. 

Variable high resistance, 30,000 ohms, Igranic, type 2233/2. 

Reaction condenser, 0:00004 mfd., Igranic, type 2231/17. 

Break jacks, Igranic, types P.68 and P.69. 

Pieces of ebonite tube for constructing the oscillator coupler ; 
also strips of jin. ebonite sheet for supporting the fixed 
filament resistances and terminals 

2 Cast aluminium brackets, 2 in. (A. J. Dew & Co., 33-34, 
Rathbone Place, Oxford Street, London, W.1). 

“ On-and-Off ” switch (The Argonaut Manfg. Co., 16, Norman 
Buildings, Old Street, London, E.C.1). 

2 Slow motion dials. 
Small quantities of Nos. 26 and 28 D.S.C. for oscillator. 
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Portable Superheterodyne.— 
valve out of circuit as well as by a 
variable shunt resistance connected 


across the primary winding of the first 
L.F. transformer. The output is fed 
through a transformer, radio-frequency 
choke coils being connected in the leads 
for the purpose of preventing the par- 
tial earthing which is provided through 
head telephone receivers, or when the 


boud- speaker is connected through leads 


of appreciable length. In this connec- 
tion, also, the batteries should be 
spaced from earth and. connected by 
short leads to prevent the frame act- 
ing as an _ earth-connected vertical 
aerial and becoming sensitive to long. 
wave interference. 


Constructional Details. 


The construction of the inter- 
mediate transformers can be under- 
taken with very ‘modest workshop 
facilities, making use of turned ebonite 
spools. The winding must be carried 


out very carefully according to instructions 


Kinks and bared places on the Wire, not winding too 
tightly and making quite 
sure that the 


X -e 
— . - 


The finished set has a neat appearance, for most of 
the wiring which is short and direct is hidden away 


beneath the valve platform 


Instructions for makin 
coil Ats tightly into the 


entify the points of connection shown in the practical wiring diagram. 


„watching for 


FORMER 2 DIAMETER 
x 3 HIGH 


PLATE TERMINAL 
ON VALYE HOLDER 


CONDENSER 
0-002 MFD. 


ney 


up the oscillator. 


The wooden rod carrying the coupling 
earing holes in the ebonite tubes. Reference letters X, 
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ANODE WINDING oF 45 
TURNS OF O DSC coreteæ 
WIRE 

OSCILLATOR, COUPLER 
FORMER I DIAMETER x 
34 LONG, WOUND with il+ lj 
TURNS OF 28 OSC. cores 
WIRE, 

WOODEN SPINDLE 

GRID WINDING OF 45 TURNS 
OF C6 DSC COPPER WIRE 


— 


, and 


winding is the same in the case of each spool. Perfect 
insulation between primary and secondary is essential. 
The spool can be made a tight fit on to a wooden spindle 
direction of and rotated in the chuck of a small hand drill. 
outside ends 


The 
are best ter- 
minated by tying back with 
cotton. 

In building up the core 
from the requisite number of 
stampings it will be found 
easier to insert the stampings 
from one side and then the 
other in sections of three. 
Strips of łin. ebonite clamp 
the stampings in position on 
wooden supports, which are in 
turn held to a base piece. 
Four tags serve as terminals 
secured to the ebonite bars by 
means of 6 B.A. screws, with 
heads recessed into the ebon- 
ite. In all, four spools are 
wound for the intermediate 
transformers, filter circuit and 
output choke, the latter being 
wound full in the two outside 
sections, winding in opposite 
directions with the finishing 
ends connecting to the break 
jacks. 

Turning again to the inter- 
mediate amplifier, the Whole 
of this unit, together with its 
associated condensers. is built 
up, wired, and tested before 
being fitted to the set, the 
wiring being carried out 
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8 details of the front panel. 
W 


mainly with No. 18 in insulating sleeving, while bare 
No. 16 is used for linking across the filament distributing 
points. Compartments are formed for the transformers 
hy zinc or aluminium spacers clamped together at one 
corner by means of a length 
of 4 B.A. rod and a number 
of nuts. When completed 
the wooden platform is sup- 
ported up from the base by 
lengths of 2 B.A. rod pass- 
ing through din. ebonite 
pillars provided with zin. 
hole. i 

Full constructional details 7 
for making up the oscillator 
unit are given in an accom- 
panying drawing. The first 
detector valve, together with 
its fixed filament resistance, 
is also carried on a base 
piece which is, in turn, 
screwed down to the main 
baseboard. The three ter- 
minals which connect to the 
frame are carried on an ebonite strip raised from the 
baseboard by ebonite spacers. Filament resistances are 
carried in clips, and as a simple alternative the reader 
may fit up six ebonite strips with pairs of small terminals 
so that the resistance wire in the form of a small coil 
of No. 26 Eureka ” can be clamped across them. 

As to valves, the writer has satisfactorily used matched 
D.E.2 L.F. valves right through the set, excepting for 
the last stage, which was a 2-volt power valve. It 
is useful to have available one D.E.2 H.F. valve 
to test if any improvement can be obtained when 
it is used as a first detector (the filament side of 
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TWO-RANGE SELF-CONTAINED PORTABLE. 
QUARTZ CRYSTAL OSCILLATORS. 
DETERMINING THE TRACK OF WIRELESS WAVES OVER THE 


the frame connects to L.T. negative). D.E.s5 
IN 
NEXT WEEK’S 
ISSUE. 
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5 . . type valves, with a D. E. 5B. 
as first detector and D. E. 5A. 
as second L. F., can be used 
where it is the practice to 
make use of 5-volt valves, and 
a miscellaneous set of un- 
matched D.E.5 valves ga 
very good results. - 
Although ample clearance is 


is advisable to accommodate 
them in some form of soft pack- 
ing to prevent excessive vibra- 
tion while carrying the set. A 
cardboard box, divided into five 
compartments and padded with 
cotton wool, will hold the valves 
on the platform in position, 
prevent damage, and almost en- 
tirely eliminate microphõnic 
noises. Cardboard covers with 
cotton wool packing should similarly be used to protect 
the two valves which are secured to the baseboard. 
Two-point and three-point sockets may be fitted at the 
back of the cabinet for the battery connections, separate 
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Assembly of the various units on the baseboard. 


cables being made up for running to the batteries. The 
small grid battery is best attached to the inside of the 
cabinet and connected with flexible leads. A bracket to 
hold the stem of a collapsible frame aerial can be 
secured to the side of the cabinet, and extension leads 
passed through from the frame terminals. 

It is not advisable to accommodate the batteries as part 
of a portable superheterodyne set, the total unit being too 
heavy to handle. For home use secondary battery type 
H.T. is recommended, while a reliable battery testing 
voltmeter is an essential accessory, often revealing that 
loss of range is due to a fall in the value of the anode 
potential. 
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provided between the valves, it 
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Speech Amplitication Achievements 


at the Royal Air Force Display. 


F the many thousands of people at Hendon Aero- 
O drome on Saturday, July 3rd, who witnessed the 

thrilling evolutions of a squadron of Grebe 
‘“ Fighters,” now flying in line with wing tips nearly 
touching, now breaking into fan formation with the pre- 
cision of a squad on the parade ground, a surprising 
percentage were probably only half aware that history 
was being made in more than one direction. If the occa- 
sion was a triumph for aerial dexterity, it was no less a 
triumph for radio-telephony and land-line broadcasting. 
Without the aid of racho-telephony the closely co-ordinated 
movements of the air 
squadron would have heen 
impossible, and the fact 
that the public were able to 
follow closely almost every 
instruction given from the 
R.A.F. ground station and 
from the _ squadron-leader 
during the exhibition flight 
was entirely due to the extra- 
ordinarily efficient public 
address system. 

The demonstration of the 
use qf radio-telephony by a 
Home Defence Fighter 
Squadron in dealing with air 
attacks was provided by the 


No. 25 R.A.F. Squadron E LEEA 
commanded by Squadron, 
leader A. H. Peck, i} 16 Te i} 


D.S.O., M.C. Each of the 
nine craft engaged was 
fitted with a telephony 
transmitter and receiver. 
Soon after the Alarm 
had been given the squadron 
rose with a deafening roar, 
flying in close formation 
towards the north. Almost 
immediately the voice of 
„ Fantail ’’ (the 
station) was heard in the 
loud - speakers distributed 
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Twenty super ioud-speakers were erected on R. A. F. pylons 
distributed throughout the aerodrome. 
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throughout the various enclosures extending over a mile. 
Hallo, Mosquito! Fantail calling; can you hear 
me? Hallo, Mosquito! Fantail over.” 

Then followed the unmistakable roar of the 385 h. p. 
engine, only three feet from the microphone in the 
squadron leader’s plane. 

“Haho, Fantail! Your speech is very good. 


The nine planes appeared to shrink as the distance 
increased. 

“ Hallo, Mosquito!“ barked the loud-speakers. ‘‘ Fan- 
tail calling. 


Squadron will right about turn. Fantail 
over.“ 

A few crackles, a sound 

| like the closing of a circuit, 
and then :— 

Hallo, Fantail! 
message received. 
Mosquitos! Squadron will 
turn about.“ And on the 
word“ G0! the little clus- 
ter, wings flashing in the 
sunlight, was seen to break 
up. Each plane executed a 
half-loop, toppled for a 
moment as if about to crash 
on its neighbour, righted 
itself and swiftly returned 
to its position in the newly 
formed squadron. During 
this and other hair-raising 
manceuvres, the telephony 
from both ground and air 
was clearly decipherable on 
the loud-speakers. 

To secure such a triumph 
of speech distribution, en- 
abling nearly 100,000 per- 
sons to listen- in, twenty 
super loud- speakers were 
employed, operated by 
eighty power valves. The 

Dis whole of the control was 
effected from a room in the 
aerodrome hotel, which 
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Radio-telephony in the Air.— from the leading plane while the squadron was in flight, 
housed practically all the apparatus. Elaborate precau- these messages being addressed to the individual pilots 
tions were taken to prevent any possibility of breakdown, as well as to the ground station. 


and every facility was provided to effect instant com- The band music was picked up by a Marconi-Reisz 
munication between the various engineers scattered microphone and amplified by a two-stage amplifier; the 
throughout the aerodrome. signals were then passed via overhead lines to the control 

| room in the aerodrome hotel. 


Announcements were 
made in a special room ad- 
joining the control room. 
The former was specially 
damped with felt to elimi- 
nate echo, and was fitted 
with a Marconi-Reisz micro- 
phone. Signalling arrange- 
ments between announcer 
and control engineer were 
carried out by coloured 
lamps, one by means of 
which the announcer asked 
for“ Microphone on,” while 
the answering light indi- 
cated a“ live microphone.’’ 

Messages from the air 
were picked up at three 


The squadron-leader’s Grebe Fighter.” The transmitter and receiver are fitted permanently points and relayed to the 
on shock absorbers just behind the engine. The cal! sign of the leading plane was Mosquito control room via land lines. 
One.“ Note the aerial extending from tail to wing tips. The receiver positions Wersi 

The loud-speakers were distributed on six pylons (1r) Bentley Priory Aerodrome, (2) Old Hendon, and 
erected for the purpose, each pylon being fitted with a (3) The Hotel, Hendon Aerodrome. 
telephone communicating 
with the control room, and 
also a short ladder for easy 
access. All cables connect- 
ing up this system of loud- 
speakers were ‘‘ dug-in ” 
the ground, approximately 
one foot below the surface, 
cab- tyre cable being 
used throughout. Over four- 
teen miles of cable were 
employed. ‘The cables were 
run in two main trenches, 
each cable passing through 
junction boxes in the pylon 
on its way to the next. This 
system provided for an inter- 
change of cables should any 
one fail In addition to 
this precaution one spare 
pair was provided in each 
trench. 

The loud-speaker system 
was provided for— ; 

(1) Relaying the band 
music to the various enclo- 
sures outside the ordinary 
radius of the band. 

(2) Making important an- 


nouncements. 
(3) Relaying the wireless 
assi “ Fantail,” the R.A.F. ground station, which maintained telephonic communication with the 
telephone meena es PoE squadron while in fight.” The signals were picked up by wireless and passed by land lines to the 
between ground and air, and control room for amplification in the loud-speakers, 1 
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The Marconi-Reisz microphone and two-valve Marconiphone amplifier in the announcer’s room. 
A similar equipment was installed under the bandstand for picking up music from the R. A. F. band. 


Bentley Priory, being some five miles from Hendon, 
was chosen for the main receiver station, on account of 
reception there being particularly good both as regards 
quality and volume and, most important of all, as re- 
vards interference. (It will be remembered that last vear 
air signals were completely wiped out by local interfer- 
ence.) Bentley Priory station was equipped with a Mar- 
coni six-valve tuned transformer Aircraft short-wave re- 
ceiver, which operated a new type Marconiphone two- 
valve Microphone-Line amplifier. The signals were then 
passed over Post Office land lines c/a Bushey’ Heath, 
Stanmore, and Colindale to Hendon Aerodrome, a second 
and interchangeable line being provided-as a spare and 
for engineers’ communication. Of the remaining two 
stations, one was fitted with an R.A.F. superheterodyne 
receiver, and the other with a Marconi model similar to 
the one at Bentley Priory : both were connected by over- 
head lines to the contro] room. Each operator had in- 
structions to receive constantly and to avoid tuning ad- 
justments as far as possible. By this method the con- 
trol engineer could select from the three receivers the 
most stable and clearest signal, and, by having a total 
range of 200 to 1 volume control at his disposal, could 
compensate for reasonable variation in signal strength. 
It is interesting to note that the signal strength from the 
machine varies considerably when its course is being 
altered. 


The Control Room. 


The signals, viz., band music, announcements, and 
wireless signals, after passing through their subsidiary 
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amplifiers, were passed into 
the control room to a single 
Marconi. ‘‘ B” three-stage 
studio control amplifier. 
This five-valve instrument 
formed the main volume 
control amplifier, and was 
fitted with a _ variable-tone 
adjustment device mainly in 
order to compensate for the 
tone-lowering effect of the 
land lines. The amplifier 
output was then coupled to 
three other B amplifiers 
wired in parallel. Of these 
three, two modulated four 
single-stage eight - valve 
power banks, while the third 
formed a separate modula- 
tion for the amplifier feed- 
ing the loud-speakers in the 
Royal Enclosure. By means 
of this system, all the loud- 
speakers were controlled 
simultaneously by one am- 
plifier, the adjustments on 
the other three being fixed on 
test. The field or magnetis- 
ing circuits of the loud- 
speakers were operated from 
the control room, sufficient 
pressure being applied at the 
latter end to overcome voltage drop along the line. 

Power for the amplifiers was supplied by means of 
six banks of Exide W.H. high-tension accumulators, 
each bank furnishing a pressure of 360 volts, the total | 
feed current being approximately 14 amperes. 

The music from the R.A.F. band was broadcast with- 
out a hitch, and announcements were loud and clear. 


In a tent at Bentley Prio 

The receiver is a Marconi tuned H.F. transformer model for short 

wave work, and the amplifier is a two- valve microphone-wireless— 
line instrument. 


; howe the receiver and line amplifier. 
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Radio-telephony in the Air. 

Wireless telephony signals were furnished in event 
No. 2 by the various Bristol fighters competing. The 
best signals at first were from the hotel receiver, but 
after the first two minutes a change was made to the 
Old Hendon circuit, on account of slightly better quality. 
Signals were clear throughout, and no interference was 
experienced. Engine noise from the aeroplanes was sur- 
prisingly small. 

In event No. 5, when No. 25 Fighter Squadron, under 
Squadron-leader Peck, demonstrated the use of radio- 
telephony in dealing with air attacks, both ground and 
air signals were good, but the latter were somewhat 
marred by oscillation, in spite of a special wavelength 
and an unusual amount of secrecy. Atmospherics were 
very bad, and Bentley Priory receiver, while not picking 
up oscillation interference, suffered badly from atmo- 
spherics. The greater part of the reception was, there- 
fore, taken from Old Hendon. 


Radio-telephony in War. 


The whole event aroused the greatest interest, and the 
Royal Air Force deserve every congratulation for intro- 
ducing the innovation. The use of a public address 
system served to demonstrate the progress made in air- 
craft telephony in a way which would have been utterly 
impossible with many pages of printed explanation. 

While the use of wireless telephony on this occasion 
was the means of providing a pleasant series of thrills to 
an eager crowd on a peace-time afternoon, the lesson 
which it taught has a direct bearing on war. With the 
wireless organisation and equipment now possessed by 
the Royal Air Force, the approach of hostile aircraft 
to within striking distance of our great towns is rendered 
increasingly difficult. Not only can radio-telegraphy 
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A glimpse of the control room at Hendon, showing the control and 
power amplifiers. 


The Marconiphone Company's short-weve receiving station at Bentley Priory. This was 
connected by Post Office land lines, via Stanmore, Edgware, and Colindale, to the control room 
at Hendon, Note the supports carrying the land line from the tent. 
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and telephony be employed 
to give early warning of an 
approaching raid ; it can also 
be a formidable weapon in 
the hands of the defenders 
during an actual conflict. 
No amount of visual signal- 
ling could have brought 
about the perfect cohesion 
and unity exhibited by No. 


25 Squadron on Saturday 
week, and it would appear 


that the enemy's best plan 
for upsetting the schemes of 
a defensive squadron would 
be wholesale jamming. Here, 
again, selectivity and the use 
of short waves constitute a 
more or less effective reply, 
and it is interesting to note 
that the wavelength used in 
the R.A.F. Display was in 
the neighbourhood of 90 and 
100 metres. Atmospherics, 
of course, may play their 
part, but experience shows 
they are not insuperable. 
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INTERVALVE TRANSFORMER CORES. 


Permeability of Iron under Speech Amplifying Conditions. 


By N. W. McLACHLAN, 


HE permeability of iron sheets depends upon the 

magnetic conditions of operation. In large power 

transformers a mass of practical data has been 
collected, so that it is possible for the designer to pre- 
dict their performance with a relatively high degree of 
accuracy. The conditions of operation of these trans- 
formers is in general comparatively well known and in 
many cases relatively simple. The currents are purely 
alternating and there is no asymmetry due to D.C. 
polarisation. The values of the currents are large 
enough and there is sufficient energy available for 
accurate measurements to be taken without upsetting the 
conditions of operation. 

When we come to intervalve transformers the conditions 
are so complex and the dimensions and currents so small 
that direct measurement is apt to be dangerous, 1. e., the 
influence of the instruments would affect the performance 
of the transformer. Instead of a pure alternating 
current there is a polarisation due to the anode feed 
current to the valve passing through the primary. In 
general the polarisation (D.C. magnetisation) will exceed 
the alternating magnetisation due to the signal currents. 

During an investigation into the magnetic condition of 
certain transformers it was necessary to determine the 
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(a) (b) 
Fig. 1.—Hysteresis loops and B-H curves for the iron in an intervalve 
transformer under D.C. and A.C. conditions. 
permeability when a large polarising current passed 
through the primary. Before giving the results obtained 
it will be well to consider the conditions under which the 
iron functions in an intervalve transformer. 

Suppose we subject the transformer to a pure alter- 
nating magnetisation of small value, say that used in a 
bridge method of measuring the inductance. The iron 
will traverse the small hysteresis loop round the origin 
O in Fig. 1 (a). Let the A.C. be removed and a steady 
magnetisation applied which takes the iron to the point 
P. Again apply the A.C., and the iron is taken round 
the small loop XPY. The major axis XY makes an 
acute angle with the magnetisation curve OPN. Now 
remove both the A.C. and the D.C. The iron comes 
down the full-line curve PQ to the B axis where H is 
zero. On again applying the D.C., as would be the case 
in an intervalve transformer when the H.T. battery is 
connected, the iron travels up the dotted curve QS to the 
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point P. The effect of A.C. is the same as before, i. e., 
the iron traverses the loop XPV. The actual practical 
case is somewhat different, because in many instances 
switching off is accompanied by oscillation of the trans- 
former, so that the position of the point Q is problematic. 

There is no necessity at the moment to indulge in a 
detailed description of the vagaries of the iron under the 
above conditions. We shall, therefore, 
sidiary loop in Fig. 1 (5) to represent the state of affairs 
in an intervalve transformer when a steady alternating 
voltage is applied to the grid of the valve. The influ- 
ence of the iron at any instant depends upon the slope 
of the loop. This is clearly variable, so that the per- 
meability of the iron is also variable. In fact, under 
such conditions it is known as the differential permea- 
bility and is quite different in value from the static or 
ordinary permeability. 


Differential Permeability. 


Now, variation in permeability is usually associated 
with the introduction of alien frequencies (harmonics), 
1. e., distortion. There is an exception to this effect, and 
no alien frequencies arise if the loop is elliptical. In 
practice, if the variation AB! is not too large, the effect 
of the alien frequencies relative to the fundamental is 
small. Moreover, the little loop can be regarded as a 
straight line whose slope AB / AH is the differential per- 
meability. It is this quantity which has been measured 
in the experiments described herein. Obviously, at the 
origin O the ordinary and differential permeabilities are 
identical. l 

There is one point which deserves to be N If 
the H. T. battery should accidentally be shorted on the 
primary or the secondary of the transformer, the iron 
will be driven to saturation, 
provided the battery is in a 
healthy condition. The dif- 
ferential permeability and. 
therefore, the inductance of 
the transformer will be re- 
duced appreciably. The 
best method of restoring the 
iron to a more normal state 
is to pass an alternating 
current whose R. M. S. value 
is equal to the direct current 


Fig. 2.— Circuit employed 
for determining the per- 
meability of Stalloy sheets 
in a transformer core made 
with lap joints. R is a 
non-inductive resistance of 


e onani T, trans- 
E : ormer under test; A, 
which did the damage sine wave alternator; V, 
through the winding in and V», electrostatic volt- - 


question, and gradually re- meters. 


duce its value to zero. . Switching off the A.C. before 

its value is very small will not secure the desired result. 
Two sets of experiments were carried out: (a) with 

pure A.C., (ò) with A.C. superimposed on D. C. 


1 2AB is the total variation between the +ve and —ve maxima 
of the alternating current. 
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Intervalve Transformer Cores.— 

polarisation. The circuit for the determination of the 
A.C. permeability is shown in Fig. 2. The alternator A 
giving a sine wave is held at constant speed and varying 
currents sent through the primary of a large transformer, 
constructed from Stalloy sheets 18 mils in thickness, by 
altering the field excitation. The current—being quite 
small—was measured by taking the volt drop across a 
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Fig 3.—Curve plotted Irom results obtained with circuit in 
g 2. 


resistance using an electrostatic voltmeter. The voltage 
across a search coil on the transformer was secured in 
the same way. 

The permeability was calculated in the following 
manner from well-known magnetic formulæ : 


V rus, =4-440/nB,,, X 10° 
v 8 
or Bax 3 


l 4.44n 
VR. M. S. voltage across search coil, 
a = cross-sect'cnal area of iron (excluding insula- 
tion between sheets), 
f = frequency in cycles per sec., 
n=turns on search coil, 
B na. = maximum flux density in iron. 


te a (1) where 


111 pass 
Ha 1.44 1707 [N. B.— 1.4142 2. 
78171 
=n D iane ee (2), where 


H ma. = Maximum magnetising force on iron under A.C., 
n, =number of turns on primary, 
I= R. M. S. current in amperes =V, VI / R 
S equivalent mean length of magnetic circuit, 
A Bie k 


where 1 = alternating current permeability. 


18.5 A. 
VALVES IN 
PARALLEL 


VALVE 
OSCILLATOR 


differential permeability. V is 


Fig. 4.—Circuit for determinin 
A the D.C anode feed meter. 


an electrostatic voltmeter an 
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The results of the tests are plotted in Fig. 3. Due to 
eddy currents, the values are appreciably less than those 
under static conditions. The differential permeability 
was ascertained by means of the circuit illustrated in 
Fig. 4. A valve oscillator is set to a frequency of 500 
cycles and loosely coupled to a filter circuit, F, which in 
turn is coupled to the tuned circuit on the grids of a bank 
of L. S. 5A valves. In the anode circuits of these valves 
is connected the transformer under test. A search coil is 
used to ascertain the transformer voltage due to the alter- 
nating current. A choke paralleled by a milliammeter in 
series with a large condenser is used to measure the alter- 
nating current. The choke passes the anode feed or 
polarising current, whilst the alternating current, taking 
the path of lesser impedance, flows through the ammeter 
and condenser. The impedance of the choke at 500 
cycles is 200 times that of the condenser, so that the A.C. 
through the former is negligible. 


Experimental Precautions. 


The voltage on the search coil as measured by the elec- 
trostatic voltmeter was held constant, thus giving a con- 
stant value of AB the flux change. Readings of the 
alternating current were taken for varying amounts of 
polarisation. The latter was graded by altering the 
number of valves in parallel. The voltage change across 
the transformer was about 10 per cent. of the H.T. volts, ~ 
so that the valves worked on the linear portions of their 
characteristics.. Any asymmetry immediately shows up in 
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Fig. 5.—Results of tests made with the circuit in Fig. 4, showing 
the differential permeability of 18 mil Stalloy sheets for different 
values of polarisation 


the anode feed when the oscillator is switched on, for the 
current will change. 

The conditions of test are portrayed in Fig. 1 (b), and 
the results are given in Fig. 5. The differential per- 
meability has an optimum value somewhere around 
H =0.5, i. e., this is the best value of polarisation. The 
exact value was not found, owing to experimental limita- 
tions. The change in B, i. e., AB, was much larger than 
that which obtains in the ordinary type of valve trans- 
former at 500 cycles, but the curve of Fig. 5 illustrates 
the general trend of events in such transformers. In the 
transformer under test the differential permeability at zero 
polarisation measured at very low flux density on an A.C. 
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Intervatve Transformer Cores.— of the power valve (to which the secondary of the trans- 
bridge * is of the same order as that when the polarisa- former is connected) to be 27 volts R. M. S., the voltage 
tion is from 4 to 5 C.G.S. units, . e., 3 to 4 ampere- on the primary of the transformer will be 10 volts R. M. S., 
turns per centimetre. It may be of interest to remark and at a frequency of 50 cycles the value of AB is 130 
that there was just a slight increase in differential per- lines per square centimetre,’ which is of a similar order to 
meability at 250 cycles over that at 500 cycles, and little that used in these tests. It is clear from formula (1) 
change when AB was 320 instead of 160 lines per square that for any given voltage on the primary the flux density 


4/ 


——— 


centimetre. increases with decrease in frequency. This will tend to 
A simple calculation on a 2.7: 1 Ideal transformer keep up the inductance of the primary at low frequencies, 
may be useful. Assuming the 1 change on the grid where it is most wanted. 
7 At Bmax. 160 lines per sq. em., the permeability might >` This would hold for public address work if such a trans- 
have been greater than that found by the A.C. bridge. former were used prior to the last bank of power valves. 
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Sheflield. WGY, Brazil: IAD, 1IB. ‘uba :— 
(May, 1926.) 2BY, AQE. Porto Rico: - AK TT. 4UR. 
America: — 286K. IAA0, 2CV, 2KK, Bermuda: — BER. Canada: 2AG. 

LABZ. IAE, 2EAK, 2BBX, 2ATC, Various :—G33, 12BB, CS 10K, M2K. 

SMV, 2ACQ, 2AGQ, ICKP, 2CVP, X GB2, EGN, 1AZ, PJC, YS-7XX, AGB, 

SSF. IVD, IAAD, I1BQT, ICAW, MAROC, PARL, NOT, 6YX, PI ICW, 


2BOX, 1YB, 1BZP, 4HU, JICMX, 2ARM, 
4QY, BAOL, 2K W, 40Y, 2ACS, 2MK, * SN 7 s SY G. Rutherford 
ZLD, 2ALN, 3LW, IVY, IBYT, , (6H U). 
8CH, WIZ, 2HA, 1MY, 1CF, 2CUA, 2ND, 2NL, 2CO, 1NA, 2NX. Argen- 

IRN, 2CZR, 2KM, 2DA, TBBW, tine:—FF9 DB2, FC6, AFl. Nor-. ales Cheshire. 
1BWN, 2MD, 2AGZ, 1XM, 8AMU, way: — LAIB, LAISE, LAIE, (May 30th-June 11th.) 

1BQN, 1AYD, 2CXD, 1ASU, 2FF, Germany: — LA, 02, 4GA, 4FL, W3, U.S.A. :—1A WE, 1AFO, 1ALW, 
1AWE, 2CXL, 1JL, 1AAN, 1BCA, P4. Canada:—1AR, 2AX, 1DD, 1EA, 1AAH, 1AKZ, 1AKF, 1AEP, 1AZD, 
1BKR, 1APX, 1BHM, 1CRE, 2AGB, IE. Spain: — EAR21, EARI7, 140, 1AKM, 1ARM, 1AAY, 
5UK, 2ND, 1AHV, 3TC, 14FO, BAR31, EAR2. New Zealand:—2AC, 1AAF, 1A HV, 1A0F, 1BZP, 1BAD, 
8IRG, 2KX, 2AHK, 27B, 2ALW, 2AIB, 44M, 440. Australia: - KN, AVS. 1BEB, IBLF, IBI X, 1BZK, IBXH, 
3SSE, 8BT, 8ARG, 9ADK, 2Z, 8ZAE, Austria: — WA. Switzerland: —9XA. 1BHM, 1BCC, 1CIB, 1CAW, 1CMF, 
8JY, 4IT. INX, 2AHM, NI, QZ A, Portugal: -- IAE. Madeiro: — 3FZ. 1CCZ, 1CW, 1ED, 1FF, 1GA, 1GN, 
BAX, 8JQ, 1BEF, 9EIJ, 9EV, 4FT, India DCR. Various :—YST, BZC, 1JE, IMU, 1MY, IMV, IIZ, 1RA, 
2A AE, 8EH, ISW, 5YB, APR, 181, 1TA, NORB, NIDK, KWS, NTT, IVA, IXCH, 1UW, 1ZK, 2ATC, 
IBES, 8ADG, 1BEB, KEL, 4VS, 4PF, TUN2, SGL, AQE, NBA, AGB, 2ATS, 2AGB, 2APV, 2ARM, 2AMZ, 
20W. 4NI, 4cu, 5ZAZ, SRH, 3BMS, IMEF, OCNG, AF8EF, SWS, PT5, 2ANM, 2AAH, 2ASM, 2ATK, 2AHM, 
SXE, 4IR. WLL., 30JN, 2AIE, 2WR, BXW, SQ1Q, TUK, OCDJ, KEGK 2BBX, 2BYX, 2BEZ, QCXL. 2CYX, 
OME, 2IHN, 4PK, 4wQ, 2111 M, PJC, SKA. OCDB, ICD, NRK, LPX, 2CNF, 2CRB, 2EV, 2GX, 2KG, 2LE, 
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2NF, 4SL. ICH, IKL, 2ACP, 1AHX, RCRL, FUT, XC5I, PXI. 2MM, 2ME, 2NZ, 2TB, 2ZV, 3AY, 
1ACI, 2AHG, 1KK, 1BKE, 2EV, (0-v-1) On 15 to 80 metres. 3AHL, 3AGC, 3BMS, 3BUV, 3BWT, 
IBTF, 1UW, 1401, 1ADS, 2wB, A. S. Williamson. 3BGJ, 3BMZ, 3CC, 3HG, 3TB, 3TR, 
4AG, Q9EEV, 4WG, 3BNU, IATV, 3WF, 4AA0, 4BY, 4BK, 4CL, 4EE, 
3AGC, 4CL, 1AAY, 8RH, 4AIT, Dulwich, London, S.E.24. 4GI, 4LL, ANI, 4PI, 4HU, 4TR, 


3AFQ, IXV, 41Z, “1CMF, 1CLM, Belgium :— 07. 4US, 85. Ul14, 4XL, 4ZA, 54A, 5AQ, 5HY, 5YB, 
1CMX. France VX, 8JN, 8HU, AU4, 4YZ, P7, D8, G4, J2, H6, 5zAI, 6FC, 6CQA, S8ALY, 8AVL, 
8IRK, 8EZ, 8JF, 8GSN, 8JR, 8BU, 82, E. Holland :—UKB, NOW, BAC, AHL, SAT C. 8AOL, 840, 
8LC, 8GI. 8KF, 8PY, RVR, 8CA, OKO, PCK4, PB, PCUU, owe, 8BYK, 8BAB, 8CAU, 8COB, 8DRR, 
8DP, 8CM, 8SAX, 8UDI, 8PEP, OTN, PCPP, 2PZ. Switzerland :— 8EW, 8TW, 8WA, 8WY, 8ZA, 
8NA, 8TOM, 8LZ, 8SSZ, NOX, OX A. Germany :—P6, C4, Jl, W9, 8. AE. 9AVJ, 9BPB, 9CJ, 9CV, 
RSSY, 8URN, 8VO, 8SSW, 8TBY, B7, KPL, Y4, 1KU, 4ZM, 02, KLO, 9DUV, 9DK. 9DPJ, IQR, owl, 9WO. 
FW, 8LMH, 8DL, 8PGL, 8GSM, J2. Italy :—ISRA, 1CH, INC, 168, Africa :—DAICW, DAITA, 2KC. 
RIRT, 8GO. Brazil: :—11B, 1AX, IBI. 1BK, 1CT, 1PK. Sweden:—SMVH, Argentine :—AF2, BAI, CBS. Aus- 
SNI, 2AB, 1AL, IAK, IIA, 1BC, SMVG, SMSR, SMXU , SMUA, SDK, tralia :—2CM, 2Dq, 260, 2LK, 2LM, 
1BD, IAN, 1BH, 1AD, 10A, SNM, SMS, SMYU, SMWS, ' SMZS, SMUK, 2TM, 2YI, 3BD, 3BM, 3BQ, 3EF, 
1AF, 2AA, 1AR, 1BB, 1AW. SMDA. Finland : :—2AB, 2NM, 2ND, 3X0, 708, 7CW. Brazil :—1AD, 1AM, 
Sweden :—SM UK, SMTN, SMUA, 2CO, 2BS. Spain :—EAR3, EAR28, 1AP, 1 AX. 2AB, 9QA. Canada :— 
SMSJ, SMWS, SMWR. SMVL, EAR24, EAR18. EAC9. Luxem- 1AM, 1AR, 3BY, SKP. Chile :— 
SMTH, SMVG, SMSY, SMZS, SMUV, bourg —1J W, 1FL. Norway :—1A, 2AB, 3AT. Mexico :—1J, IN, IAA, 
Belgium : :—B7, SS, Y8, 4YZ, B2, M8, 4X. Denmark :—7JS, 7BX. Portugal:— XC51. Maderia :—P30R. Cuba :— 
48S, 22, El, M2, G33, S, K44, G8, IAE. Madeira: :—3GB. Java:—PKX. 8KP. Panama? — RXV. Porto Rico: 
86, AQQ, K6. ‘Holland :—OBL Honolulu: — KLO. Poland: — TPAX, 4JE. New Zealand :—2AC, 2AE, 
PCMM, ORM, PCLL, OGG, OPM, TPAV, TVIA, TPAI. Russia:—RRP, 2N A, 4AA, 4AC, 4AJ, 4AM, 4AN. 
OBX, OWW, PCK4, OBA, ORB, RCRL, MGSP. U.S.A.:—4SV, 21HM, Sweden :—SWS, SKA, SGC, SGL, 
@PZ, PC2, PCPP, OAM, OHB, 2QB. 1XV, 2MC, 4AN, 100. 1BK, SGT. 


OWC. Italy : :—1FC, 1GW, 1AX, 100, QES, IRN. 47TF. 2AP, 2MK, 1CZ, (Reinartz and Superheterodyne.) Wave- 
1ER, 10H, IAP, ISRA. Poland: — 1\MEF, IMUK, 1ACI, zA NL, 1BJ, length 14-90. 
TPAI, TPXX, "TPAX. Finland:— 2CTN, 8DHX, 1UC, WIR. WIZ, G. L. Brownson. 
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The following abstracts are prepared, with the permission of the Controller of H. M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25 Southampton Buildings, London, W.C.2, price 1/- each. 


Multiple Loud-Speaker Diaphragm. 
(No. 233, 356.) 

Conv. Date (France), May 3rd, 1924. 

British Patent No. 233,356, granted to 
the Société Frangaise Radio Electrique, 
describes the construction of a rather in- 
teresting type of loud-speaker of the dia- 
phragm type, that is, one in which no 
horn is used, the diaphragm being of 


Multiple cone loud-speaker diaphragm 
(No. 233,356). 


considerable area. Instead of using a 
single surface of material the dia- 
phragm comprises a number of small cones 
C formed from sheets of stiff paper, the 
bases of the cones being clamped to a 
solid ring R, which is supported by some 
form of bracket and baseboard, while the 
apices of the cones are fixed to a small 
plate K. This plate is joined by a link I. 
attached to the diaphragm of an ordinary 
form of telephone receiver-V. The speci- 
fication states that although the dia- 
phragm comprises a number of indepen- 
dent sectors it vibrates substantially as 
a single area, owing to the fact that the 
small cones are comparatively rigid near 
the centre of the ring R, greatest flexi- 
bility occurring at the bases of the cones. 


0000 


Four-electrode Reflex Circuit. 
(No. 288, 550.) 
Application date (United States), August 
15th, 1924. 


The British Thomson-Houston Co., 
Ltd., describes in the above patent 
specificatii a practical system whereby 
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a four-electrode electron discharge device, 
particularly one of the negative resistance 
or pliodynatron type, is employed for the 
simultaneous amplification of both radio 
and audio-frequency currents. 

In the example shown the valve 1 is 
penna with two grids 4, 5, interposed 

etween the filament 2 and plate 3. 

The grid 4 serves as a control grid and 
the grid 5 serves as an anode for receiv- 
ing impact electrons emitted from the 
plate 3. A source of potential 6, which 
is connected in the circuits between the 


filament 2 and plate 3 and grid 5, fur- 


nishes suitable values of potential for 
application to electrodes 3 and 5 to pro- 
duce a negative resistance in the plate 
circuit by. reason of the emission of 
l electrons from the plate 3. 

y suitable adjustments the negative 
resistance produced in this way may be 
made great enough to compensate for the 
losses of the system, without at the same 
time causing the production of 
oscillations. 

Received radio-frequency currents are 
amplified by the valve 1, rectified by the 
crystal detector 7 and the audio-frequency 
currents produced by rectification fed 
back to the imput circuit through the 
transformer T. 

The telephones 8 are connected between 
the grid 5 and H.T. battery positive C 
and C! are high-frequency by-pass con- 
condensers. 


Four-electrode valve and . reflex 
circuit. (No. 238,550.) 


A Loud-speaker Detail. 
(No. 251,151.) 
Application Date, August 6th, 1925. 

J. Piquart describes a loud-speaker in 
which the permanent magnet H is 
of the horse-shoe type, and has attached 
to it laminated pole pieces L which 
carry the usual windings W. The 
horse-shoe magnet rests on a plate P, 


Adjustable ata are rl movement (No.. 
251,151) 


which, in turn, lies upon a pad of sponge 
rubber S. The plate P carries a stud N, 
which co-operates with an arm A, so 
arranged that rotation causes the plates 
to move up and down inside the contain- 
ing case. Anothér feature of the inven- 
tion is the inclusion of a number of thick 
iron wires I, which are clamped in the 
form of a horse-shoe between the two pole 
pieces with a clamping device K. The 
whole system is further secured and con- 
trolled within the casing by means of 
helical springs working over two projec- 
tions or studs M in the base of the plate. 
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Events of the Week in Brief Review. 


- LARGEST STATION IN EUROPE ? 

At Langenberg, near Cologne, what, it 
is stated, will be the biggest broadcasting 
station in Europe, is rapidly approaching 
completion. It will supersede the Dort- 
mund and Elberfeld radio stations, which 
have up till now been used for the Rhine 
and Ruhr districts, and which do not 
permit of the use of crystal sets, on 
account of their low power. The new 
station will have a power of 60 kilowatts 
and will enable owners of crystal sets to 
hear everything sent by Langenberg within 
a radius of over a hundred miles. 

0000 


WIRELESS COMPETITION. 

„Competition in the wireless world—at 
sea, says our contemporary, the Journal 
of Commerce, “is shown in the recent 
advances in the field of development 
covered by the Radio Communication Co. 
I saw their admirable apparatus on the 
new motorship ‘Carnarvon Castle,’ and 
heard they had fitted out half of Furness 
Withy’s fleet .. and other notable units. 
Marconi is the pioneer of wireless, but, 
fortunately, he has never tried to be a 
monopolist.” 

0000 


ULTRA-MODERN MUSIC. 

During the recent experimental broad- 
casting of two simultaneous programmes 
by the B.B.C., a listener succeeded in 
hearing two pieces of music being played 
together. The effect of antagonistic keys, 
complicated discords, and interwoven 
rhythms would have delighted the most 
ardent of Stravinsky’s admirers. 


000 0 


A LICENSING QUESTION. 

We would draw the attention of readers 
who are still uncertain about the scope 
of their receiving licences, te the official 
reply given by Viscount Wolmer in the 
House of Commons. A wireless receiv- 
ing licence entitles the licensee to use 
more than one set of apparatus on pre- 
mises wholly in his occupation. A sepa- 
rate licence is necessary for apparatus 
in each tenement or flat in separate 
occupation.” 

0000 


DIRECT SERVICE TO INDIA. 

K is anticipated that the stations which 
are being erected in Bombay for the 
Indian Radio Telegraph Company will be 
opened for public service in the course ot 


the next few months, thus linking up 

India direct with Great Britain. Mr. C. 

Picot has been engaged as traffic manager. 
° o o Oo 


BIRDS MISLED BY WIRELESS. 


The supposed disturbance of the ether 
by wireless waves is held accountable for 
a multitude of occurrences. It is stated 
that birds are singularly affected in places 
where there are many wireless stations, 
and that doves especially experience a 
difficulty in finding their way home. If 
this is the case, it is just as well that 
Noah did not erect a wireless installation 
in the Ark. 

o oOo 
THE LATE MR. ALFRED GRAHAM. 


We regret to announce the death of 
Mr. Edward Alfred Graham, the well- 
known head of the firm of Alfred Graham 
& Co., which occurred on Tuesday, June 
15th, following a severe operation. Mr. 
Graham, who was only 45 years of age, 
succeeded his father, the founder of the 
var in the control of the business in 
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MUSIC AND MILK. 

A wireless enthusiast in Cincinnati 
claims that a special early morning pro- 
gramme, broadcast for the benefit of 
dairymen, would increase the production 
of milk, but warns us that most good 
cows do not like jazz. Possibly that 
type of music entered into the composi- 
tion of the historic ‘‘Tune the old cow 
died of.” 
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TRAVELLING TELEPHONY STATION. 


The photograph on this page shows the 
mobile set partic ipating in the ex- 
periments conducted last week by the 
Tottenham and North Middlesex Wireless 
Societies. Light wooden struts braced 
with wire guys support a four wire aerial 
and a centre down lead connects directly 
to the change over switch. The trans- 
mitter is that described in The Wireless 
World of August 12th, last and uses 
D.E.T.1. valves. The short wave re- 
ceiver is a Rothermel product. Power 
was derived from an M-L generator run- 
ning from Exide car type batteries. 

The station worked very well and when 
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TELEPHONY FROM A CAR. The mobile transmitting and receiving equipment 
which proved a great success in experiments conducted last week by wireless societies 


in North London. 


Speedy relief was obtained when a wireless S. 2: S. was sent out 


reporting a tyre burst ! 
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a burst occurred in one of the back tyres 
an S.O.S. giving exact location was sent 
out, and received immediate promises of 


help from the fixed station of the Totten- 


ham Society some three miles to the 
north, and the North Middlesex Society 
six miles away to the south. Before the 
breakdown gang arrived, however, several 
locals hearing the call had made for the 


‘scene of the disaster. 


Further outdoor experiments have been 
arranged. 
0000 
THE WEATHER AGAIN. 


An American expert attributes the cool 
days in June, which, apparently, were not 
confined to the European side of the 
Atlantic, to the heavy discharge of polar 
ice and to sun spots and consequent 
reduced solar radiation. Amateurs may, 
however, take some consolation in the 
reflection that cool evenings generally 
cause improved reception, though it is 
predicted that we are to have many cool 
davs in July, and that next year there 
will be no summer at all! 

A French scientist, M. Paul Painleve, 
on the contrary, is stated to be of the 
opinion that wireless is to be blamed for 
bad weather. “If you introduce radio- 
telephonic emissions into a tightly 
enclosed room where the air is absolutely 
transparent,” he is reported to have said, 
in a moment little drops of water will 
begin to form on your face.” According 
to our own experience, this phenomenon 
depends largely on the nature of the 
programme. 

0000 
SHE SHALL HAVE MUSIC WHEREVER ` 
SHE GOES. 


The vacht “ Venture,” which has been 
built for Mr. R. C. Robb for a three 
years’ cruise, is fitted with a special Mar- 
coni installation, which is an adaptation 
of the standard lifeboat set transmitter 
and a special receiver to include broad- 
cast reception. 

The great increase in broadcasting 
stations throughout the world will make 
it possible for the vacht to receive broad- 
cast music and news during the greater 
part of the voyage, and will add materi- 
ally to the pleasure of cruising. 

0000 


NEW BROADCASTING STATIONS. 

There will soon be very few countries 
outside the range of broadcasting. New 
stations are being erected in Bombay and 
Calcutta by the Indian Broadcasting Co.. 
ltd. Venezuela and Salvador have each 
their respective station. The Swedish 
telegraph authorities are erecting a high- 
power installation at Motala, pending the 
completion of which the old station at 
Karlsborg has been fitted for telephone 
transmission. 4 French company is 
about to erect a broadcasting station 
at Heni-Bagtche, near Stamboul, while 
relay stations are rapidly springing up in 
Europe and Asiatic Russia. 

0000 
A SYNCHRONOUS TRIO. 


Three instrumentalists recently broad- 
cast a joint radio recital from Minneapolis, 
The violinist was playing in St. Paul, 
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Minn., the organist in the city of Minne- 
apolis, and the ’cellist in the transmitting 
station eighteen miles distant. Each wore 
inter-communicating headphones and a 
perfect ensemble was maintained. We 
must admit that we have occasionally 
heard trios and quartettes, in which the 
individual performers appeared to be as 
widely separate without the connecting 
headphone links. 
| 0000 
NEW EUROPEAN BROADCASTING 
STATIONS. 

The Norwegian wireless station of Pors- 
grund, which works on a wavelength o! 
434 metres, and at present uses a power 
of only 100 watts, is to be replaced 
in the near future by a more powerful 
transmitter. The new station will operate 
on a power of approximately 1 kilowatt. 


PROGRESS IN U.S. SHORT WAVE 
DESIGN. ‘The novel short-wave receiver 
built by Edward Manley, an American 
amateur, for use on a natural history 


expedition to Greenland. Note the air- 


spaced coils. 


The old transmitter is to be removed to 
Rjukan. The Norwegian broadcasting 
authorities have also in contemplation a 
new station at Frederikstad. 
0000 
A CORRECTION. 


In the article entitled “ A.C. Mains 
Unit” in last week's issue, in referring 
to Leshe Dixon and Co. the name should 
have been given as Electradix Radios, 
the address of the London Showrooms 
being: 218, Upper Thames Street, 
London, E.C.4. 


WIRELESS AT WESTMINSTER. 


By Our Special Parliamentary 
Correspondent. 
Increase in Broadcast Licences. 

In reply to questions by Sir Harry 
Brittain last week, Sir William Mitchell- 
Thomson stated that the number of 
wireless licences issued shows a steady 
increase, but it is impossible to say to 
what extent the increase is attributable 
to the practice of broadcasting notices 
concerning the use of unlicensed sets. 
These notices are broadcast periodically 
because the owners of unlicensed sets 
sometimes profess, when questioned, to 
be unaware of the legal obligation to 
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obtain a licence, though this is, of course, 
no excuse in case of a prosecution. 

The number of persons prosecuted for 
the use of unlicensed wireless apparatus 
since the passage of the Wireless Tele- 
graphy (Ex lauation Act) last autumn 
was : Up to the present it had not 
been necessary to prosecute any person 
more than once. The maximum penalty 
imposed was £10 in addition to £10 
costs, 

In reply to Mr. Day, the Postmaster- 
General said that authority had been 
given to the British Biosdeasting Co. 
to conduct a series of tests in the simul- 
taneous transmission of different pro- 
grammes from two stations in close 
proximity. The tests were not yet com- 
pleted, and it was not yet possible to 
make any statement as to their result. 


BOOKS RECEIVED. 


We have received from the International 
Office of the Telegraphic Union at Berne 
sheets 3 and 4 of the official map of radio- 
telegraphic stations (1926). Sheet 3a 
comprises Greenland, Iceland, Norway, 
Sweden, Finland, Northern Russia, 
Northern China, and Alaska. Sheet 3b, 
the South Atlantic and Indian Oceans, 
with the eastern coast of South America, 
Africa, India, Straits Settlements, Borneo, 
the Philippine Islands, and Western 
Australia. Sheet 4 comprises the Pacific 
Ocean with the eastern half of Australia, 
Japan, New Guinea, the Pacific Islands, 
and the western coast of North and South 
America. 

The price of each sheet is 2 frs. 50 
Swiss), post free. 

o Oo 

„Motor Cycles and How to Manage 
Them,” by the staff of The Motor Cycle, 
324 pp., and over 360 diagrams and illus- 
trations. Published by Messrs. Iliffe and 
Sons, Ltd., price 2s. 6d. A neu and 
revised edition. 

British Standard Glossary of Terms 
used in Hlectrical Engineering, issued by 
the British Engineering Standards Asso- 
ciation. (Publication No. 205-1926.) 
Pp. 263. Published by Crosby, Lockwood 
and Son, London, price 5s. net. 


ITEMS FROM THE TRADE. 


Condenser Prices Reduced. 

Messrs, Wilkins and Wright, Ltd., 
Utility Works, Kenyon Street, Birming- 
ham, wish us to state that the prices of 
their variable condensers, which appeared 
on page 862 of our June 23rd issue, in the 
Buyers’ Guide to Component Pals, have 
now been reduced. 

The Newey Condenser. 

In the Buyers’ Guide included in the 
issue of June 23rd, relating to variable 
condensers, the well-known Newey con- 
denser, manufactured by Pettigrew 
& Merriman, 124, Tooley Street, London, 
S. E. 1, was omitted. The condenser is of 
novel design, being driven by a central 
pinion operating on a pair of segments 
connected with two sets of rectangular 
brass plates. The instrument is of attrac- 
tive appearance, the shape and movement 
of the plates producing an almost true 
square law effect. 
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By 
N. P. VINCER-MINTER. 


NE ot the first desires which comes to every man 

who has bought, made, or otherwise acquired a 

wireless receiver complete with loud-speaker in an 
attempt to extract entertainment from the broadcasting 
programmes is to charge his accumulator from the elec- 
tric light mains. He feels, not unnaturally, that it is 
very tantalising to have an excellent source of power at 
his elbow and then, through lack of the appropriate 
knowledge, to have to carry a heavy accumulator to and 
from the charging station. He resents also the fact of 
being compelled to constantly contribute to the support of 
the ever-receptive proprietor of the charging station, when 
(so he argues) he could, if he only knew how, do the job 
more cheaply at home, since, of course, he very well knows 
that the majority of dealers undertaking this job use the 
public supply mains for the purpose, and, moreover, are 
not philanthropists. Unfortunately, his enquiries among 
his expert friends usually lead to the totally erroneous 
idea that, provided his house is fitted with a D.C. supply, 
the home charging of accumulators is simple and straight- 
forward, and no special expensive apparatus is necessary, 
a few carbon lamps being the only requisites. On the 
other hand, he learns that if he has A.C. mains the 
matter is much more complicated, a not inconsiderable 
sum having to be laid out in the purchasing of a trans- 
former and rectifying apparatus, which are by no means 
trouble free. If, therefore, his house is fitted with A.C. 
he probably gives up the project forthwith, whilst if, on 
the other hand, he has the misfortune to have D.C. 
mains, he probably purchases the necessary lamps, and 
all goes merrily until the quarterly account comes in and 
he finds that, for the sum expended in charging his 
accumulators at home for three months, he could have 
got it done at the local depot for a year He is, in 
fact, almost, but not quite, induced to revise his opinions 
concerning the character of the local dealer. The ex- 
planation’: is, however, ve.y simple. 

Let us assume that we have 250-volt D.C. mains and 
an accumulator of 20 ampere-hours actual capacity, 
which means that a current of 2 amperes will have to be 
passed through it for 10 hours, or a r-amp. current for 
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20 hours (it comes to the same thing) in order to charge 
it. Now volts multiplied by amperes gives us wattage, 
and, obviously, if we are using 250 volts to push 2 amps. 
through an accumulator, we are using a power of 500 
watts. The Board of Trade Unit, which is the basis 
on which charges for the consumption of electrical energy 
are made, represents a power of 1,000 watts used con- 
tinuously for one hour, more usually known as the kilo- 
watt-hour, which is obtained very simply by multiplying 
together the number of watts we are using and the time 
in hours during which we are using them. If, therefore, 
we are using a power of 500 watts for 10 hours, it is 
obvious that we shall consume 5 units of electricity, 
which at sixpence per unit will cost 2s. 6d. a price which 
even the most hardened dealer would hesitate to charge. 


How, then, can the dealer charge accumulators and live? 


Very simply, as we shall now see. 


Charging from D.C. Mains. 


Although we used a powei of 500 watts to charge our 
accumulator (assuming it is a 6-volt PREi the 
power used in actually charging the accumulator was not 
greatly in excess of 12 watts, the remaining 488 watts 
being unavoidably wasted, tor the simple reason that 
actually only a little over 6 volts is needed to overcome 
the back pressure of the accumulator and push the neces- 
sary 2 amps. through it, the remaining 240 volts or so 
having to be deliberately thrown away by dropping them 
across a bank of lamps, or some other form of resistance, 
the energy being wilfully wasted in heating up the afore- 
mentioned resistance. Now it is straightway obvious 
that if we have. say, a 120-volt accumulator, or, in other 
words, twenty 6-volt accumulators in series, and connect 
them up to our mains for charging purposes, we shall 
have to have a voltage somewhat in excess of 120 volts 
to overcome the back pressure of the battery and push 
the charging current through, and so shall have to waste- 
fully drop rather less than 130 volts instead of over 240 
volts, across an external resistance. In other words, we 
are usefully employing about 240 out of our total of 500 
watts instead of only abcut 12 watts as before. If we 
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have forty 6-volt accumulators to charge, giving a total 
of 240 volts, we shall have less than 19 volts to drop 
wastefully across the external resistance, and shall be 
usually using 480 watts, almost the whole total of the 
500 watts taken from the mains. In ten hours, there- 
fore, at the same expenditure as in the case of a simple 
6-volt accumulator, we have now been able to charge 
forty accumulators for 2s. 6d., the cost which we pre- 
viously estimated for one accumulator. It requires no 
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Fig. I.— The theoretical diagram. Note specially the ammeter 
connections. 


great mathematical calculation to realise that this works 
out at only three farthings per 6-volt accumulator! It 
will be seen, therefore, that any change of excessive 
benevolence laid at the door of the local charger is, 
as in the case of many other apparent Fe 


not justified. 


Economical D. C. Charging. 


The important fact has emerged, therefore, that, pro- 
vided the total voltage of the battery to be charged is not 
greatly less than that of the mains, then the use of D.C. 
mains for charging becomes an economical proposition. 
It is equally obvious that the user of 120-volt mains is 
in a more fortunate position than those whose mains are 
of higher voltage, since if he does decide to charge a 
single 6-volt accumulator through a bank of lamps it will 
not cost him so much. since there are less volts requiring 
to be dropped across the external resistance. If the 
public supply, mains were 12 volts. then, of course, the 
position would be ideal, but, unfortunately for wireless 
users, they are not. Similarly, if our 6-volt valves, such 
as the D.E.5, which require a power of 14 watts at 
6 volts 0.25 amps., took their 14 watts in the form of 
about 200 volts and 74 milliamps., we should also be in 
an ideal position, because not only could we use a 200- 
volt accumulator, but, because of the small current re- 
quired, we should be able to use an ordinary H.T. 
accumulator and should thus economise in two ways, first 
oy the fact that the voltage of the battery approaches that 
of the mains, and secondly because in any case the charg- 
ing current is small, which brings us on to the subject of 
H.T. accumulators. It is perfectly economical to charge 
these from D.C. mains. Let us take the case of the usual 
60-volt 1 ampere-hour H.T. accumulator being charged 
from the 250-volt mains which we have already con- 
sidered. The battery will be charged by the passage of 
a current of o.1 ampere for 10 hours; 0.1 ampere at 250 
volts gives us twenty 25 watts power, which, if used for 
10 hours, represents a quarter of a Board of Trade Unit, 
costing 14d. 
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It should be pointed out also that, with the addition 
of a simple smoothing system, any device made for the 
charging of H.T. accumulators from D.C. mains 1s 
equally suitable for supplying anode current direct from 
mains to receiver, and a receiver designed for operating 
directly from D.C. mains has recently been described in 
this journal.“ Verb. sep. 


Power and Lighting Mains. 


Now it might happen that, at a time of slack trade, 
the local charging station had only about three batteries 
on charge, and, as we have seen, this would still mean a 
cost of 2s. 6d. for charging, or, in other words, tenpence 
per battery, which at a charge to the public of 1s. 6d. 
leaves the unfortunate local charger with a bare 80 
per cent. profit, which would never do. This impending 
financial calamity is averted, however, by having a 
separate power meter installed, whereby the charge 
made by the electric light company is only about 1d. per 
unit. Now anybody can have a separate meter installed 
in their house for power supply to electric cookers and 
heaters (the charge for which is usually about 1d. per 
unit) without the necessity of actually installing heaters, 
etc. It will be seen, therefore, that the cost of charging 


our L.T. battery would be reduced from 2s. 6d. to sd. 


—a fairly economical price. To this must be added the 
rental of the meter, which, however, is usually only 
about 2s. 6d. per quarter. No extra wiring is entailed, 
the same main leads into the house being used. The only 
alternative to householders with D.C. mains not desirous 


of adopting this scheme is to purchase a D.C. rotary 


transformer which performs the function of stepping 
down the voltage economically, in the same manner as 
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in the case of A.C. mains and a static transformer. A 
D.C. rotary transformer virtually consists of a 250-volt 
motor driving a 10-volt dynamo, the two instruments 
being combined into one. A good instrument can be 
obtained for about seven guineas, and can be thoroughly 
relied upon to be trouble-free and to require no skilled 
attention. The cost of charging the accumulator will be 


about the same as in the case of the power mains. 
There is another method of charging accumulators from 

D.C. mains which is frequently advocated, but which is 

of very little use to the average householder. 
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sists of breaking one of the mains at a convenient point, 
such as the fuse box, and inserting the accumulator so 
that all current normally used in the evening for the 
supply of light 1s compelled to pass through the accumu- 
lator and so to charge it. In this manner the accumu- 
lator may be chargéd for nothing, the price paid for the 
charge being represented by a very slight diminutfon in 
the light obtained from the lamps, owing to the fact that 
the 6 volts back pressure of the accumulator is subtracted 
from the voltage of the mains. Now it is fairly safe to 
say that, in the average small household, there are only 
about two 60-watt lamps burning continuously during the 
evening, and at this period of the year they are probably 
burning only two hours nightly. A 
lamp consumes about one-quarter of an ampere, and so, 
with two lamps in‘ use, a current of 4 ampere will be 
passing, which means that it will take 40 hours to charge 
the accumulator, or, in other words, about three weeks at 
this time of the year. It would seem, therefore, that 
the many D.C. charging switches upon the market 
cannot offer a useful solution to the problem to the aver- 
age reader. For hotel proprietors, however, or for our 
ducal readers resiCing in their anzestral castles, where-a 
very large number of lights are burning simultaneously 
during the evening, the scheme is undoubtedly an ideal 
solution to the problem. In small houses, which do 
make use of small electric cooke13, it is, of course, an 
excellent scheme to place the accumulator in series with 
the supply mains, because a suitable current of 2 or 3 
amperes will be passing, and the slight diminution of 
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heat from the cooker will be negligible. It should be 
pointed out that, although the charging current of the 
average H.T. accumulator is small, it must not be for- 
gotten that the back E.M.F. of 60 volts will have to 
be subtracted from the mains voltage, and a very serious 
diminution from the light supply would occur if this 
system were employed. However, as has already been 
pointed out, it is perfectly economical to charge an H.T. 
accumulator in series with a lamp in the ordinary manner. 

‘It will be seen, therefore, that in the case of D.C. 
mains, apart from dukes, hotel proprietors, and similar 
members of the aristocracy, there are only two solutions 


Fig. 2b.—Details of layout of underside of panel. 


to the problem, namely, either a power meter must be 
installed, or a D.C. rotary transformer purchased. To 
conclude on the D.C. question, it might be mentioned, 
for the benefit of those readers who are members of the 
plutocracy and can therefore afford to charge from a 
bank of lamps, that full particulars for calculating lamp 
resistances will be found on page 510 of the March 31st, 


1926, issue of this journal under the 8 of What's 
Watt.“ 


Charging from A. C. Mains. 


Now with regard to A. C. mains. it will be found that 
the problem presented is quite a different one. We are 
no longer concerned with economy, this being easily at- 
tainable, whilst, on the other hand, the reliability and 
foolproofness of charging from D.C. mains cannot 
be said to apply greatly to A.C. mains. In the first 
place, we find that A.C. is extremely tractable. The 
voltage of our mains does not matter greatly, because by 
means of a simple transformer we can at once change 
the voltage upwards or downwards to any value we re- 
quire. In the case of reducing the voltage of A.C. mains 
to the required value for I.T. accumulator charging, 
we actually reduce the voltage in an efficient manner, so 
that the actual wattage available we put into the accumu- 
lator is almost equal to the actual wattage taken from 
the mains, unlike the case of D.C., where the greater 
part of the wattage taken from the mains had to be dissi- 
pated across an external resistance. The case is thus 
analagous to the use of the D.C. rotary transformer. 
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LIST OF COMPONENTS. 


1 Tantalum rectifying cell (Radio Accessories, Ltd.). 

1 Power transformer for above (Radio Accessories, Lid.). 
I Ammeter with 0-1 scale (Sifam). 

1 Five-point double-throw switch (Burndept). 

1 Tumbler switch (G.E.C.). 
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There we did the same thing, except that the A. C. trans- 
former is cheaper, and, owing to its containing no 
moving parts, is more reliable. Actually there are certain 
losses in the A.C. transformer, so that we do not get 
quite so many watts out of the secondary as we put in 
the primary, but, provided a well-designed and con- 
structed transformer is used, these need not be serious. 
Now a transformer can, of course, be constructed at home, 
and articles giving full details have already appeared in 
this journal, but it should be emphasised that the con- 
struction of a power transformer is not a matter of merely 
following closely a rule of thumb, and unless the would- 
be constructor is an experienced amateur it is definitely 
advised that this component be obtained from a reliable 
firm. Apart from the fact that the losses in a home- 
constructed transformer may be so high that charging 
costs are considerably augmented, it will probably be 
found that, after a t'me, one of the windings burns out, 
and in the end the capital expenditure will he found to 
be greater than if a good instrument had been purchased 
in the first place. 


Choice of a Rectifier. 


Having transformed our voltage down to the eeu’ 
value, it is now necessary to provide a rectifier. Un- 
doubtedly the best and most efficient rectifier is a suitable 
two-electrode valve. [t is silent and reliable and an 
efficient rectifier, but has just one drawback, and that is 
that it does not last for ever. One very well-known two- 
electrode valve, for instance, is priced at 25s. and has an 
advertised life of 1,000 hours. It will, of course, de- 
liver a charging current of 3 amperes to our accumulator 
and thus charge it at ten hours, but will obviously only 
last for 100 charges, at the end of which time we must 
be prepared to face the expenditure of another 25s., 
although with care our valve may last much longer. This 
means that 3d. must be added to the cost of the current 
used in each charging operation, this sum representing 
valve depreciation. It should be pointed out that the 
valve filament is, of course, lit from an additional secon- 
dary winding on the transformer. In the case of a very 
large accumulator requiring a 5-amp charging rate, such 
as are often brought into charging stations, a large and 
more expensive valve must be purchased. Another most 
excellent device is the rotary converter. In this instru- 
ment the voltage is just stepped down to a suitable value, 
and the output of the transformer used to drive a small 
A.C. motor, which in its turn drives a small D.C. 
dynamo, the two instruments being, however, modified 
and made as one machine. This is a very reliable and 
economical method. The capital outlay is large. a good 
machine costing as much as a D.C. rotary transformer, 
although it is to be noticed that much less expensive 
machines operating on more or less the same principle are 
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1 Fuse cut-out (G.E.C.). 

1 Five ohm rheostat (Cosmos). 
2 Terminal clips (Burndept). 
6 Terminals (Belling Lee). 

I Cabinet to dimensions given. 


- - - £4 15s. od. 
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now making their appearance. Another rectifying device 
frequently used is the vibrating rectifier. This instru- 
ment is usually very noisy and not to be recommended 
unless made with great precision, as it is liable to be put 
out of adjustment by a sudden jar. 


Electrolytic Rectifiers. 


It will be seen, therefore, that all the devices we have 
so far considered have either bcen expensive, either in 
initial outlay or in running costs, or have been unre- 
liable. There remains the chemical rectifier. Now the 
usual charge laid against the chemical rectifier is that it 
is messy and malodorous. In the case of the ammonium 
phosphate rectifier it cannot be denied that there is con- 
siderable justification for the charge when a charging 
current of 2 amperes or so is taken. If the current is 
reduced to a matter of milliamperes, however, things are 
different, and the ammonium phosphate rectifier becomes 
efficient and reliable and is thus very suitable for the 
charging of H.T. accumulators. There is, however, 
another form of chemical rectifier employing a tantalum 
and a lead electrode emersed in a solution, the main con- 
stituent of which is ordinary accumulator sulphuric acid. 
If a heavy current of several amperes is passed through 
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Fig. 3.—The practical wiring diagram. 


this instrument, it behaves much better than other chem- 
ical rectifiers, but still its behaviour can be very much 
improved by not permitting the charging current to exceed 
half an ampere. Now this would mean obviously that 
our accumulator will take 40 hours to charge fully. If, 
however, we could arrange that our accumulator was 
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Trickle Charger for L.T. Batteries.— 
never fully discharged, but that immediately on the con- 
clusion of the programme it was removed and attached 
to the charger and left there all through the night and 
the following day it would be fully charged. It would 
be irksome to be constantly connecting and disconnecting 
the battery from charger to set, but we can very easily 
mount the charger in a cabinet with a suitable switching 
arrangement and with leads permanently connecting to 
accumulator, to the L.T. terminals of the receiver, and, 
by means of a plug, to a 
convenient lamp holder, so. 
that a simple movement of. 
the switch would transfer the 
accumulator from the L.T. 
terminals of the receiver to 
the mains 1 the charger. 
This is precisely what the 
writer has done in the present 
instrument. He, unfortu— 
nately, cannot suggest any 
solution to D.C. users other 
than those he has mentioned 
in this article, but for A.C. 
users he submits the follow- 
ing instrument as the most 
practical solution to the 
problem. Trickle chargers, 
as these devices are aptly 
named, are in almost univer- 
sal use in America, they not 
necessarily being of the tan- 
talum type, since small valve 
` trickle chargers with a cur- 
rent-carrying capacity of 
half an ampere are also in 
great vogue. These chargers, 
and components for mak- 
ing them, are on sale in 
great number and variety in 
America, since, of course, A.C. at 110 volts 60 cycles 
is standard throughout practically the whole of the 
U.S.A. Thus American manufacturers can produce them 
in great quantity, they not having to market a variety of 
types for different mains voltages and periodicities, and 
also not having to contend with the D.C. problem as in 
this country. 


* 


tantalum cell. 


Constructional Details. 

The transformer and tantalum rectifying cell used in 
this unit are obtained from the same makers. 
found that the primary winding which connects to the 
mains is wound in two sections with four terminal con- 
nections labelled A, B, C and D. If the mains are any- 
where between 200 and 250 volts, the two sections of the 
primary are placed in series by connecting A and D to 
the mains, and joining B and C, whilst if the mains are 
of 100 to 125 voltage, A and C and B and D are joined 
together respectively and coupled to the mains. Since 
the writer has only 240-volt mains available, he has con- 
nected the instrument so as to be suitable for these mains, 
but potential constructors should first ascertain the volt- 
age of the mains and then act accordingly. The charger 
will function satisfactorily on anv of the mains period- 


A view of the underside of the panel. 
Note the clips for connecting to the 


It will be 
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icities normally supplied in this country. The rectifying 


cell as supplied by the makers requires filling only with 


sulphuric acid, such as is used for accumulators, and 
will comfortably accommodate a current of 6.5 amp. 
without any trouble. An ammeter with a scale reading 
of o to 1 amp. is so connected that on putting the switch 
over to the ‘‘ charge position this instrument is in series 
with the accumulator, thus indicating the value of the 
charging current. The rheostat should be adjusted until 
the meter reads 0.5 amp. If a 6-volt accumulator is to 
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be charged, it will be found necessary to turn the rheo- 
stat full on to obtain a charging current of this value, 
whilst with a 2- or 4-volt accumulator a certain amount 
of resistance will have to be left in circuit. The charg- | 
ing current should not be allowed to exceed 0.5 amp., or 
no good wiil be done to the rectifying cell. Upon plac- 
ing the switch over to the ‘‘ discharge’’ position the 
accumulator with the ammeter still in series wil] be con- 
nected to the L.T. terminals of the set. The meter will 
then register the total current being drawn from the bat- 
tery by the valve. No fear need be entertained of there 
being an undue voltage drop across the ammeter, even 
using 2-volt valves, because although it costs but twenty- 
five shillings the resistance of the meter is only one- 
twentieth part of an ohm. The connections to the switch 
should, however, be carefully noted, since it is necessary 
for it to reverse the polarity of the ammeter connections 
on changing over from ‘‘ charge ” to“ discharge.” The 
switch used has a central zero position which breaks all 
connections, including the transformer primary. As a 
safety precaution an additional tumbler switch and also 
a fuse is included in series with the mains. Do not for- 
get that, when charging, the tantalum or positive elec- 
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Trickle Charger for L.T. Batteries.— 
trode of the cell must be connected to the positive terminal 
of the accumvlator. 

The design of cabinet is a matter in which a wide in- 
dividual choice can be exercised. A vent pipe is at- 
tached to the cell for the escape of any gas generated by 
the cell, and it is advisable to extend this vent through 
the side of the cabinet by means of a piece of rubber 
tubing as has been done by the writer, since, of course, 
if the gas is allowed to escape into the cabinet the wiring 
will quickly become corroded. It should be pointed out 
that the flexible wires connected to the cell each terminates 
in a clip, so that these wires may be rapidly detached if 
it is required to move the top panel, since the cell which 
is suitably fixed to the bottom of the cabinet is the only 
component not mounted on the top panel. 

With regard to the charging of H.T. accumulators, of 
course, it is obvious that the main need is for a trans- 


RECEPTION OUT OF DOORS. 
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former giving a different output voltage, since, of course, 
valves, electrolytic cells, and other rectifying devices, are 
the same as before. Since we are rectifying only a small 
current, however, we can use valves with quite small 
emission, even a small receiving valve of the D.E.5 type 
being suitable, and, of course, if a chemical rectifier is 
used, the cell can be made much smaller. It is advis- 
able, however, never to have a greater difference of 
potential than 5c volts across any chemical rectifying 
cell, and it will be necessary, therefore, to use two or 
more in series. An instrument designed for charging 
H.T. accumulators from A.C. mains can, with suitable 
modifications, be used for supplymg anode current direct 
to the receiver as the case of D C. previously mentioned. 
In conclusion, the writer would add that this charger 
has given every satisfaction, adequately attending to the 


Successful Gathering at Taunton. 


N open-air wireless gathering, the first of its kind in 
the Taunton district, was held with great success 
by the Taunton and District Radio Society at Corfe Hill 
on Monday evening, June 21st. More than fifty members 
and friends journeyed to the hill, where several aerials 
were slung in preparation for the reception of different 
broadcast programmes. Five receivers were employed, 
including a four-valve portable set and a superheterodyne 
operated by Captain E. S. Pink. 
Soon after the party arrived, Cardiff and Bourne- 
mouth were tuned in clearly, but, unfortunately, after 
eight o’clock, little variety could be obtained, as a simul- 


needs of a six-valve superheterodyne receiver using 
D.E.5 type valves throughout. 
taneous programme was broadcast from London. The 


concert provided from the Chenil Galleries, Chelsea, was 
received exceptionally well. After the weather forecast 
and local news from Cardiff the announcer addressed a 
special message to the Scciety, expressing the hope that 
the weather was kind and that the meeting had been 
thoroughly successful. 

During the remainder of the Summer the Society hope 
to organise further gatherings of the same kind, and. 
their example in this direction might be copied by other 
clubs. The Hon. Secrctary is Mr. E Scott Setterington, 
61, Addison Grove, Taunton. 


WIRELESS IN THE OPEN AIR. Members and friends of the Taunton and District Radio Society photographed on the occaston of a 
outh and Cardiff bro 


recent wirelese gath:ring at Corfe Hill. 


Excellent loud-speaker reception was obtained from the Bournem 


adcasting 


stations 
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A Section Devoted to the Practical Assistance of the Beginner. 


RESISTANCE WIRE. 

A convenient gauge wire to use for 
winding anode or similar resistances 
is No. 45 Eureka, which has a 
resistance, in round figures, of 100 
ohms per yard (actually 108 ohms 
at 60°: F.); 1,000 yards of single 
silk covered wire’ of this gauge 
weighs slightly over 14 oz. Provided 
that a constant tension is maintained, 
to prevent the formation of kinks, 
the wire is not difficult to handle. 

00 00 
A REFLEX REINARTZ RECEIVER. 

It is not generally known that the 
popular Reinartz tuner may, with a 
slight modification, be adapted to a 
dual-amplification circuit, with crystal 
detector. The most obvious manner 


of carrying out this alteration is 
shown in Fig. 
involves the 


1 (a), which, unfor- 


tunately, use of un- 


HOMOOOOOOOOH 
4418 


(as shown by the dotted line), the re- 
sult will be a direct short-circuit of 
the secondary winding of the L.F. 
transformer, rendering the set in- 
operative. 

The simplest way of overcoming 
the difficulty is shown in Fig. 1 (5). 


Instead of a continuous winding, with 


tappings for grid, filament, aerial, 
and reaction condenser, a coupling 
coil should be constructed with a 
separate aerial winding, wound over 
the earthed end of the grid section L. 
The reaction coil, L., is an exten- 
sion of this latter winding. 

The high-frequency transformer 
may be constructed in accordance 
with individual requirements, bearing 
in mind the probable necessity of the 
introduction of some artificial stabilis- 
ing device if it is so arranged that 
the tuned circuit is only slightly 
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Fig. „Methods of earthing the batteries in reflex Reinartz receivers. 


earthed L.T. and H.T. batteries, 
which is often a disadvantage in cir- 
cuits of this description. If an at- 
tempt is made to earth the batteries 


damped by the crystal. This stabilis- 
ing-may very simply be carried out by 
winding the reaction coil already men- 
tioned in the opposite direction to that 


of the grid winding of which it forms 
a continuation. It will then be found 
that an increase in the capacity of the 
reaction condenser R. C. from its 
minimum setting will have the effect 
of stopping the tendency towards self- 
oscillation which will become evident 
when grid and plate circuits are 


brought approximately into tune. 
O0 000 


MATCHING VALVES AND 
COUPLINGS. 


The fact that components, such as 
intervalve coupling transformers (both 
high- and low-frequency), anode re- 
sistances, chokes, etc., should be 
chosen with due regard to the charac- 
teristics of the valves with which they 
are to be used is continually being 
impressed upon the amateur. This is 
excellent advice, and should always 
be heeded if the best possible results 
are to be obtained. It seems, how- 
ever, that there exists among begin- 
ners a good deal of uncertainty as to 
the exact meaning of the expression 
that a stated component is suitable for 
use wiih a given type of valve, some 
readers assuming that reference 1s 
being made to the valve immediately 
following the component. 

This is a complete misapprehen- 
sion ; the fact is that, failing a direct 
statement to the contrary, such re- 
marks always apply to the valve in 
whose anode circuit the particular 
component under discussion is to be 


connected. 
0000 


AERIAL WIRE. 

It seems probable that the con ven- 
tional aerial cable, with seven strands 
of No. 22 copper wire, which is now 
in such general use, is really unneces- 
sarily heavy for its purpose, from 
the electrical point of view, and that 
a lighter material might often be 
used with advantage when there is 
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any doubt as to the strength of the 
_ Masts and other supports. The re- 
sistance of a single wire as fine as, 
say, No. 18 S.W.G., is certainly 
smal] in comparison with the average 
earth connection (and even with the 
average aerial tuning coil), and for 
a short span, at any rate, there need 


From considerations of mechanical 


JULY rath, 1926. 


CSS 
World 


be no hesitation in using it, apart little difficulty will be encountered if 
the horizontal and vertical portions 
are stretched after being cut roughly 
to size. This remark is particularly 
applicable to bronze wire, which 
otherwise is almost ideal for an ordi- 
nary aerial. No. 16 is a good gauge 


to use. 


strength. A slightly heavier con- 
ductor, such as Nos. 16 or 14, might 
be preferred on this account, and, in- 
deed, is largely used in America. 
Solid wire is not so easy to work 
with as is the stranded variety, but 


DISSECTED DIAGRAMS. 


No. 36.—Switching a stage L.F. Amplifier. 


Various practical switching arrangements, whereby different numbers of valves may be used at will, 
are shown below. The parts of the circuit preceding the detector valve have been omitted for the 


sake of clearness. 


extra blade on the switch. 


In Figs. 2 and 3 the filament circuit of the third valve may be controlled by an 


In Fig. 4 it should be noted that the second grid battery (G.B.2) is at 


high potential, and must be carefully insulated. 
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The basic circuit diagram, without switching. The valve 

marked Vi is operating as a detector, while Va and V. 

respectively, first and second L. F. amplifiers. 

these two valves are supplied with the same H.T. voltage, it is 
a simple matter to eliminate the latter— 


ä —— 


—by fitting a single-pole change-over switch in such a way that 

the anode output of the first L.F. valve is passed through the 

loud-speaker (or eee Instead of through the transformer 

primary. With this arrangement and the following one, it is 
necessary to switch off— 


are, 


Provided that 


—the filament of the valve not in use by means of its rheostat. 
In the circuit shown above, it is assumed that the valves Vz and 
Va have widely different characteristics, requirin 
voltages. The appropriate change of voltage 
matically by the second blade of the s 
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This arrangement, which permits of the elimination of the first 
L.F. valve (Vz), has several advantages. Fhe loud-speaker le 
always in the anode circuit of the last L.F. valve (V3), the 
characteristics of which are presumably 1 suited for 
this position. The filament Va is controlled by the switch. 


different H.T. 
s made auto- 
witch. 
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im Theory and Practice. 


16.— Grid Rectification. 
By S. O. PEARSON, B. Se., A. M. I. E. E. 


N account of its greater sensitiveness to weak 
0 signals the grid method of rectification is used to 

a much larger extent than simple anode rectiſica- 
tion explained in the last instalment. Rectification can 
be effected on the grid or input side of a valve because 
an electron current will flow between the grid and ſila- 
ment if the potential of the grid is made positive with 
respect to the negative end of the filament. When the 
grid is made positive it attracts some of the electrons 
which are emitted by the ſilament, these electrons passing 
via the external circuit Hack to the filament, and so con- 
stituting the grid current. Increasing the plate potential 
causes the electrons to be drawn off from the filament 
with greater velocity, with the result that fewer of them 
are captured by the grid, and the grid current is reduced. 
Thus, for a given positive grid potential the grid current 
is reduced as the plate voltage is increased. 


a 


Grid to Filament Conductivity. 


In general, there is no grid current whatever for grid 
potentials below that of the negative leg of the filament, 
‘but in some types of valves a small amount of grid 
current will flow even when the grid is slightly negative. 
According to the usual notation of direction, the current 
flows from the grid to the filament inside the valve, and 
from the filament to the grid in the external circuit ; under 
no circumstances will the current flow in the reverse 
direction. This unilateral conductivity is made use of 
for obtaining grid rectification. 

The curves of Fig. 1 show the plate current and grid 
current for various values of grid voltage for a typical 


PLATE CURRENT MILLIAMPERES 
GRID CURRENT MICROAMPERES 


~4 -2 0 2 4 
GRID VOLTS 


Fig. 1.—Piate current and grid current curves for a electrode 
valve for a constant anode voltage. 


Fig. 2.—Simple circuit for illustrating the principle of grid 
7 rectification. 
receiving valve. It will be noted that the grid current 
is small compared with the plate current. To make the 
valve act as a rectifier on the grid side, a small con- 
denser is connected in series with the grid lead and the 
oscillations are applied to the grid through this con- 
denser. But before considering the actual conditions 
required for reception of telephony, it will be helpful 


if the principle of the rectification is explained by describ- 
ing one or two simple experiments which can be carried 
out quite easily with very simple apparatus. 

The arrangement referred to is shown diagrammatically 
in Fig. 2, where an ordinary receiving valve is connected 
up with a milliammeter (mA) in the plate circuit and a 
large condenser C of about 1 mfd. or more in series with 
the grid lead. A two-way switch on key K, and a bat- 
tery B of, say, 2 volts, are provided and connected as 
shown. By means of the switch K, a high resistance 
may be connected between the grid and the negative leg 
of the filament. First of all, let the switch K, be open 
and the key K, be over to the contact X, so that the left- 
hand side of the condenser is at the same potential as 
the negative leg of the filament (zero potential), and sup- 
pose that the condenser contains no charge, the two sets 
of plates being at the same potential. Then the grid 
will also be at zero potential and the corresponding plate 
current shown by the curve of Fig. 1 will be 0.8 milli- 
amp. 

Mechanism of Grid Rectification. 

Now suppose that the switch arm K, is suddenly 
switched over from the contact X to the contact Y, thus 
making the potential of the left-hand side of the con- 
denser two volts positive with respect to the negative leg 
of the filament. As there is as yet no charge in the con- 
denser the other side of it and the grid of the valve 
will also have their potential raised by two volts when the 
switch is changed over from X to Y. The result is that, 
the grid voltage being now +2 volts, the plate current 
suddenly increases to 1.4 mA, as shown by the upper 
curve of Fig. 1. But this is not all; the lower curve of 
Fig. 1 shows that a grid current of 20 microamps will 
immediately commence to flow, its direction being from 
the right-hand side of the condenser via the grid to the 
filament thus causing the right-hand side of the con- 
denser and the grid gradually to lose their positive poten- 
tial. The grid current would keep on flowing with 
diminishing value until the potential became zero- and 
the plate current had again fallen to 0.8 mA. The cycle 
of operations is clearly shown at (a) in Fig. 3, where 
the grid potential is plotted against time. At the instant 
denoted by AA’ the switch K, is changed from X to Y, 
the grid potential suddenly rising from zero to +2 volts. 
The voltage immediately begins to fall until it again 
reaches zero. The condenser is now charged, having a 
potential difference of 2 volts between its plates, the grid 
side being at zero potential and the other side at +2 
volts. 

Tou, suppose that the switch K, is suddenly changed 
back again from the contact Y to the contact X. This 
will bring the left side of the condenser C back to zero 
potential, and at the same time drop the potential of the 
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grid from zero to —2 volts. Since no grid current flows 
for negative values of grid potential, it follows at once 
that the charge in the condenser will remain there, and 
the grid will remain at — 2 volts indefinitely (unless the 
insulation is bad). In the diagram the line BB’ indicates 
the instant at which K, is changed over from Y to X, the 
graph indicating that after this instant the grid voltage 
remains steady at —2 volts. In consequence, the plate 
current will now be reduced to 0.25 mA and will remain 
at this value. 


A 


GRID POTENTIAL 


; Ei SWITCHED 
A; Bi From YTO X 
K4 SWITCHED 
FROM X TO Y 


Fig. 3.—Variation of grid potential in the circuit in Fig. 2. 
(a) without grid leak, and (b) with grid leak. 

Fig. 4. Typieal detector valve circuit employing grid rectification. 

The above indicates the principle upon which the high- 
frequency oscillations are rectified; when an oscillating 
voltage of constant amplitude is applied to the grid 
through a condenser the rapid reversals of the voltage 
are equivalent to vibrating the arm of switch K, rapidly 
backwards and forwards between the contacts X and Y. 
But in the reception of telephony the amplitude of the 
oscillations to be rectified is varying all the time accord- 
ing to the wave shapes representing the sounds, and to 
reproduce these low-frequency variations in the plate 
circuit it is necessary that the mean grid potential shall 
vary in accordance with the amplitude of the oscilla- 


tions. 
Function of the Grid Leak. 


In the arrangement considered above we have seen 
that the charge accumulated in the grid condenser cannot 
escape, and therefore the low-frequency variations would 
not be reproduced at all. So a high resistance must be 
connected between the grid and filament to provide a path 
for the condenser charge to leak away as soon as the 
applied oscillations cease. This is introduced in the 
circuit of Fig. 2 by closing the switch K,. 

If now the same experiment is repeated, as described 
above for the circuit without the grid leak, it will be 
found that as soon as K, is switched back from Y to X 
the charge on the condenser will commence to leak away 
through the grid leak resistance, and the voltage of the 
grid will again become zero. The series of values of 
voltage passed through by the grid in switching from X 
to Y and back again to X is shown at (b) in Fig. 3. 

Under actual conditions of rectification for telephony 
the accumulation and dissipation of the charge in the 
grid condenser has to be effected very rapidly in order 
that the mean grid potential shall follow the contour of 
the amplitude of the H.F. oscillations, and therefore the 
capacity of the grid condenser has to be quite small, de- 
pending to a certain extent on the wavelength of the 
oscillations received. Usual values of capacity range 
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from 0.0002 to 0.0003 mfd. Also the resistance of the 
grid leak must be of high value or insufficient charge 
would be accumulated in the condenser during applica- 
tion of an oscillation. On the other hand, the leak resist- 
ance must not be too high or the charge will not leak 
away rapidly enough when the oscillations decrease in 
amplitude and the signals will be badly distorted. 


Rectification of Modulated Waves. 


When the oscillations to be rectified are obtained from 
a tuned circuit, such as that denoted by L C in Fig. 4, it 
is usual to connect the ‘‘ grid leak ” directly across the 
grid condenser as shown. Suppose that a high-frequency 
oscillation of gradually increasing and decreasing ampli- 
tude is produced across the tuned circuit L C, then the 
actual variations of grid voltage will be somewhat like 
those shown at A in Fig. 5. It will be noted that as the 
amplitude is increased the mean value of the grid volt- 
age falls, so that the positive peaks of the oscillations 
extend only just beyond the zero line. During these 
short intervals, when the grid voltage becomes positive, 
grid current flows, and it is this current which lowers the 
mean value of the grid voltage. Owing to the presence 
of the grid leak, the positive peaks extend further to the 
right of the zero line than they would do if no leak 
were provided. It is also due to the presence of the grid 
leak that the mean potential of the grid rises again as 
the amplitude of the oscillation 1s decreased. The corre- 
sponding variations of plate current are shown at B, and 
it should be noted that the mean value of the plate current 
is decreased as the amplitude of the oscillations is 
increased. 

To get true reproduction the change in the plate 
current should be directly proportional to the change 
in the amplitude of the applied oscillations, That this 
is obtained over quite a limited range of amplitudes only 
is made clear by reference to the curves of Fig. 6, where, 
as in the case of anode rectification, the mean plate cur- 
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Fig. 5.—Diagram illustrating the rectification of modulated 
Fig. 6.—Curves showing relation Denei oscillation amplitude 
and mean plate current for different values of grid bias. 
rent is plotted against the amplitude of the applied 
oscillations. The readings were taken with the aid of 
the potential divider described in the previous instalment 
and for the same valve. As the test frequency was only 
so cycles per second it was found that the grid con- 
flenser should have a capacity of at least 0.05 mfd., 
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larger values making no perceptible difference. Each 
curve corresponds to a definite value of steady voltage 
applied by means of a grid battery, not on to the grid 
itself, but on to the opposite end of the leak resistance 
from that connected to the grid (see Fig. 4). 


Correct Grid Bias. 


The top curve and the middle curve of Fig. 6 were 
obtained with a grid bias of +2 and zero volts respec- 


tively, and it will be noted that both of these curves slope 


downwards right from the start, and thus for all ampli- 
tudes of applied oscillation the plate current is less than 
the normal value. The bottom curve, however, where 
the grid bias was — 2 volts, slopes upwards at first, 
becomes horizontal when the amplied oscillation is about 
2 volts, and then begins to slope downwards for higher 
amplitudes of voltage. The conclusion is that for grid 
rectification a negative grid bias should never be used, 
the best results usually being obtained when the grid 
bias is slightly positive. The hump in the lower curve is 
due to the fact that no grid current can flow until the 
applied oscillation has reached at least 2 volts, and thus 
up to this point no grid rectification will occur; also the 
negative bias causes the valve to operate at the lower 
bend in the anode characteristic curve and anode rectifica- 
tion occurs, accounting for the initial upward slope of 
the curve. At the middle of the hump, where the curve 
is horizontal, the grid rectification is exactly neutralised 
by the anode rectification, and at this point the valve 
fails to act as a detector. 

For telephony, where modulated high-frequency waves 
are employed, the reproduction will only be true if the 
amplitude varies over a range represented by the straight 
portion of the A.C. characteristic. The two upper curves 
of Fig. 6 are nearly straight over a limited range only, 
namely, from about 0.5 volt to about 3 volts. For signal 
amplitudes above about 5 volts operation occurs round 
the bend in the curve, and considerable distortion of the 
signals will result. 

The steeper the curve over the operating portion the 
more efficient will be the rectification, and it is important 
to note that the straight part of each curve is the steepest 
part. For grid rectification, then, the valve is more 
eficient on moderate signals than on strong ones, and 
since there is practically no bend at the upper ends of 
the curves, the extent to which the carrier wave is modu- 
lated is not of great importance. 


Time Lag. 


If an oscillation of constant amplitude is suddenly 
applied to the grid, through the grid condenser, the re- 
sulting charge collected by the condenser can only he 
accumulated gradually because a charge in a condenser 
represents a certain amount of stored energy, and simi- 
larly when the oscillation is suddenly cut off the charge 
cannot leak away instantaneously. This means that a 
certain amount of time lag is inherent in the leaky grid- 
condenser method of rectification, and precautions must 
be taken to make this time lag as small as possible. 
The smaller the capacity of the grid condenser the shorter 
will be the time lag, in direct proportion, but the capacity 
must not be too low or its reactance will be so high that 
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the oscillating voltage will not be efficiently passed on to 
the grid of the valve, and the strength of the received. 
signals will be diminished. The grid condenser should 
have a capacity of not less than about o. oo mfd. 

The presence of time lag in a circuit of this sort intro- 
duces a certain amount of distortion of the signals by 
rounding off all the sharp corners and peaks in the low- 
frequency wave. This is one of the disadvantages of 
grid rectification, compared with simple anode rectifica- 
tion or crystal rectification. i 

The popularity of the leaky grid-condenser method of 
rectification is due to the fact that, compared with anode 
rectification, it is very much more sensitive on weak 
signals. The efficiency of the valve as a rectifier in each 
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Fig. 7.—Curves showing relative efficiency of grid and anode 
rectification. 
Fig. 8 —Switching from anode to grid rectification. 


case is represented by the slope of the corresponding 


A.C. characteristic, for a given amplitude of oscillation. 


From the A.C. characteristic curves, given above for grid 


rectification (middle curve, Fig. 6), and in the previous 
instalment for anode rectification (top curve, Fig. 4), the 
slopes in milliamperes per volt have been found for various 
amplitudes of applied oscillation and plotted as curves 
in Fig. 7. | ; 
Comparative Efficiency of Grid and Anode Rectification. 


These two curves give a direct comparison of 
the rectification efficiencies of the two methods for various 
signal strengths for modulated waves. It will be noted 
that for grid rectification the valve acts most efficiently 
for signal strengths or amplitudes of oscillation ranging 
from about 0.5 to nearly 4 volts, and that for ampli- 
tudes above 4 volts the efficiency as a rectifier falls off 
very rapidly. On the other hand, for anode rectification 
the efficiency increases continuously as the signal strength 
is raised, and the valve dæs not become really efficient 
as a rectifier until the amplitude of the applied oscilla- 
tions has reached at least 4 volts. 

From the foregoing it is clear that for receiving weak 
signals or for circuits where no high-frequency amplif- 
cation is employed before the detector valve (unless the 
receiver happens to be very close to the transmitting 
station) the grid method of rectification is the more suit- 
able, whereas for strong signals or where considerable 
H.F. amplification is used, the anode method of rectifi- 
cation will give better results. In both methods the truest 
reproduction will be obtained at those amplitudes where 
the efficiency is greatest, because the steepest part of each 
A.C. characteristic occurs where it is straightest. 

Since it is very often required to operate a valve detec- ` 
tor over a wide range of signal strengths, it will be found 
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Wireless Circuits in Theory and Practice.— ; 
a great advantage to be able to use either method at will 
according to the strength of the signals being received. 
This is quite easily effected by providing a switch for 
short-circuiting the grid condenser and leak when anode 
rectification is required, but if this is done means must 
be provided for introducing the necessary negative grid 
bias when changing over to anode rectification. A suit- 
able switching arrangement is shown in Fig. 8, where a 
double-pole two-way switch is employed. 

Where the tuned anode method of high-frequency 
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amplification is employed before the detector, there is 
no choice but to use grid rectification if condenser coupling 
is used. The only alternative is to use direct coupling 
by means of an extra high-tension battery, this battery 
being connected in place of the grid condenser, with its 
negative pole to the grid of the detector valve and its 
positive pole to the plate of the preceding valve. 
voltage of this battery is very critical, and must be just 
sufficient to give the grid of the detector the necessary 
mean potential to effect efficient rectification. For this 


' reason the method is not recommended. 


“GOODS ON APPROVAL.” 


Accepting Apparatus for Trial. 
By H. A. SHARMAN. 


HE law on the subject of goods sent on approval 

or on sale orf return is one which becomes of in- 

creasing importance every day. Many manufac- 
turers and dealers definitely state that they are willing 
to send their goods to a customer on approval,” and 
nearly all would do so if a customer specially asked for 
this consideration. Extra parts, accessories, gadgets, and 
often complete sets will be sent on trial; sometimes no 
specified period is mentioned for their return, and some- 
times the customer is asked to send them back in four 
or six days or within some definite date. Must the pur- 
chaser (or intending purchaser) pay for these goods if 
during that period they are destroyed by accident, if, for 
example, a fire breaks out and the goods are burned, and 
who will have to suffer if they are stolen through no fault 
on the part of the intending buyer ? 


Paying the Price. 


In the first place, where the article is sent on sale or 
return, and a definite period is stated, beyond which it 
cannot be retained by the prospective buyer, if in fact 
he does keep it for a longer time without any explanation 
of his conduct, he will be considered to have accepted 
the article, and cannot compel the seller to take it back— 
at any rate, on the grounds that he was holding it on 
a condition of sale or return—and if it is lost before he 
has been able to put it to any use, he will have to pay 
the price just the same. 

Should no specified time be stated within which the 
article is to be returned, then, in the first place, the buyer 
will be deemed to have accepted the article after the 
expiration of a reasonable time from the date he received 
it. And what is a“ reasonable time '' is a question of 
fact, to be decided according to the circumstances in 
each case. And if, after the expiration of such ‘‘ reason- 
able time,’’ the buyer thinks he does not want the article 
sent, he cannot compel the seller to take it back, nor 
excuse himself from the obligation of paying for it if 
it is destroyed or lost. 

In both cases, of course, the buyer takes on the risk 
and the liability to keep the goods as soon as he signifies 
his approval or acceptance of them to the seller, and 
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once a contract has been accepted it cannot be revoked 
by either party. 

Not only does a buyer accept goods sent on approval 
when he actually writes a letter to the seller stating that 
he wishes to keep the goods, or keeps them longer than 
the agreed period or for an unreasonable time, but accept- 


- ance is also deemed to have taken place when the pro- 


spective buyer does some act ‘‘ adopting the transaction.” 
What an act adopting the transaction is is again a ques- 
tion of fact, to be decided in each case, but a prospective 
buyer may usually ‘‘ test ’’ the article he is buying, and 
trying to discover its fitness for the purpose to which 
he wishes ta put it, without saddling himself with the 
obligation of buying it, should it not prove suitable for 
that purpose. On the other hand, he may not generally 
use it on a certain occasion, and then, having got what 
he wanted from it, return the article to the seller as 
unsuitable. 

The buyer is, of course, liable to the seller if he 
damages or loses the article sent on approval, through his 
own fault or omission, even though this occurs before the 
time for rejection is up, and before he has clinched the 
contract. 


+ Unordered’’ Goods. 


The delivery of “ unordered ’’ goods is a subject which 
is much akin to that of the delivery of goods on approval, 
and one which is thé cause of much inconvenience and 
annoyance to the receiver. If the article is one which 
can be sent by post, send it back unstamped, and prob- 
ably the sender will not worry you again, and he has no 
legal remedy against you for doing this. If the article is 
too large for the post, send it back by carrier ‘‘ carriage 
forward,” and the carrier will not deliver till he gets 
paid, and the sender will usually pay. If you feel 
more than annoyed with one of these gentlemen, just send 
him an unstamped postcard, and ask him to collect his 
unwanted goods; he will in all probability send you 4 
most polite letter and a postal order for their return, an 
something for the trouble of sending them. Most of 
these rogues have a fair idea of what the Jaw on the 
subject is! 
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Savoy Hill Topicalities: By Our Special Correspondent. 


Station 2BL. 

4 prominent 
authority is in England just now on leave 
from Sydney Grammar School, where he is 


Australian sporting 


sports manager. He is Mr. H. Marks, 
and he has an intimate knowledge of 
broadcasting down under”; for Mr. 
Marks is to Station 2BL what the ordin- 
ary sports reporter is to a newspaper. 


0 000 


How Broadcasting Helps the Press. 

Mr. Marks carries round a microphone 
when he is at home and broadcasts 
descriptions of most of the sporting 
events. “I just watch a contest,” he 
told me, and when anything exciting or 
worth while takes place, I yet through to 
the station director on the telephone and 
advise him. He tells me whether he can 
fit in a broadcast with the programme and 
fur how long I may speak. Generally, 
the period of my broadcast is ten 
minutes; but this will be extended to 
half-an-hour if the occasion is sufficiently 
important; and then I am switched off 
for a time. We find that these descrip- 
tive broadcasts help the newspapers, as 
listeners rush out to get a complete report 
as soon as I have finished my show.” 


0000 


Seaside Programmes. 

I do not think that a great deal of 
harm will be done by the organising of 
complete evening programmes from sea- 
side resorts, similar to that recently put 
on by Brighton. Nor is the act of Sir 
Cooper Rawson, Brighton’s M.P., in 
drawing attention to the attractions of 
the famous watering-place, likely to be 
widely construed as an unjustifiable use 
of the microphone for boosting one holiday 
resort at the expense of others. 


0000 


No Favouritism. 


If the authorities of any seaside town 
20 to the B.B.C. and offer to provide an 
evening’s entertainment, the company look 
at the thing first from the point of view 
of the entertainment value and next from 
the angle of helping forward the popu- 
larity of British holiday resorts. No 
arbitrary rule is drawn against particular 
resorts, and programmes from any of 
them are accepted entirely on their 
merits. 


Advertising Clause Does Not Apply. 

As regards the charge that Brighton 
was unduly advertised, the clause in the 
B.B.C. licence prohibiting advertisement 
does not seem to apply. It says that the 
company must have the consent of the 
Postmaster-General in writing before 
receiving money or other valuable con- 
sideration °’ in respect of the transmission 
of messages; but matter provided 
gratuitously may be broadcast with or 


A DIVING BROADCAST. 
Shields, the veteran diver, who broadcast 
a talk from the bed of the Thames at 
Westminster last week. The microphone, 
stated to be the smallest ever used, was 
installed inside the diving helmet. 


Mr. Frank 


without an acknowledgment. No one 
would suppose that even the Postmaster- 
General could raise objection to one 
amusing statement broadcast the other 
night to the effect that there is more 
sea at Brighton than anywhere else. 
0000 
Gee-Gee to Broadcast. 


Mr. George Grossmith, one of the stars 
of musical comedy and who has been 


doing useful work for the B.B.C. as pro- 
gramme adviser, is to appear before the 
microphone on July 19th, when he will 
read several humorous poems. 

0000 


Westminster Abbey. 

The first broadcast of evensong from 
Westminster Abbey, which was fixed for 
July 22nd, has had unfortunately to be 
postponed. It is hoped that a com- 
meneing date will be arranged in the near 


future. 
O0 000 


Sir Harry Lauder’s Broadcasts. 


During the five months’ period covered 
by his series of broadcasts, Sir Harry 
Lauder did not fulfill many music-hall 
engagements; but now that he has com- 
pleted his appearances before the micro- 
phone, for the time being at any rate, he 
is starting on a tour of the provinces. 
This clearly shows that his music-hall con- 
tracts have not been prejudiced by broad- 
casting. 

0 000 
Defying His Contract. 

By the way, matters are coming to a 
head as between the broadcasting and 
variety stage interests. At the time of 
writing, one of the most prominent 
artists is negotiating an engagement with 
the B.B.C., in spite of the barring 
clause inserted in typewriting in his 
printed contract. The point at issue is 
only one of terms, and apparently the 
prohibitory clause is ignored. 

0000 


A Contract Shortened. 

At the same time I hear it announced 
that two well-known artists in syncopa- 
tion have had a week knocked off their 
music-hall contract because they recently 
broadcast. 

0 000 
Which Pronunciation is Correct? 

The cultured tones of the 2L0 
announcers, their use of the long “ah” 
in such words as “task,” their omission 
of the “t” in ‘ often” and the other 
evidences that their speech contains of 
favouring the Southern forms of pro- 
nunciation, are not altogether liked in the 
Midlands and the North. Questions fre- 
quently arise whether the announcer 
ought to use the technical pronunciation, 
the form to be found in the best diction- 
aries, or the form adopted locally. 
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A Committee to Discuss the Question. 
In order to evolve a definite style in 
the spoken (broadcast) word, a Com- 
mittee, which includes Mr. Robert Bridges, 
the Poet Laureate, and Sir Johnston 
Forbes Robertson, has been meeting at 
Savoy Hill since the beginning of this 
month, and lists of doubtful words have 
been considered by them. Their deci- 
sions will in due course be circulated 
to all stations of the B.B.C. and adopted 
by the announcers. In many cases the 
Committee’s recommendations may raise 
arguable points; in the matter of the 
English language that is inevitable; but 
at any rate the uniformity to be adopted 
will prevent confusion. 
cooo 


“The Passing of Talma.” 


It has been stated that The Passing 
of Talma, a dramatic picture of the 
death of the great French actor who was 
the intimate of Danton, Desmoulins and 
other famous Revolutionary figures, was 
written by Mr. Henry Ainley. That is 
not the case; but Mr. Ainley will take 
the part of Talma when the play is broad- 
cast on July 27. Others in the cast will 
be Howard Rose and Clare Harris. 


0 000 


A Janz v. Classical Music Debate. 


If the proposed wireless debate be- 
tween Sir Landon Ronald, supported by 
the Wireless Orchestra, and Mr. Jack 
Hylton with his band, should take place 
on July 20 (although at present it is 
nothing more than a mere suggestion), 
it should give listeners a good deal for 
consideration. These two musicians, each 
of whom is prominent in his own sphere, 
might discuss the merits of jazz as against 
classical music and give illustrations in 
support of their arguments. 

0000 
A Pious Hope. 

But it is to be hoped that this debate 
would not resolve itself into merely klat- 
ant propaganda for modern syncopation, 
which the recent demonstration by tlie 
Savoy Bands struck one as being. How 
listeners must have sighed for some ot 
the old-time waltzes and other tuneful 
rhythms instead of the few indifferent 
polkas and mazurkas which were presum- 
ably meant to be a guide to the dances 
of two or three decades ago. 


0000 


Two New Indian Stations. 


I met at Savoy Hill the other day an 
eminent Parsee financier who has been 
in this country for some time inquiring 
into the British system of broadcasting. 
le told me that two new stations are to 
be erected in the Dependency, one at 
Bombay and the other at Calcutta. They 
will be 12 k.W. stations, and the capital 
provided for their construction, amount- 
ing to 15 lakhs of rupees, will be teld 
exclusively by Indians. 

O00 00 
222 Languages. 

The great difficulty that confronts the 
Indian broadcasting interests is that of 
dialect. In that country, more than any- 
where else, there is the need of a common 
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FUTURE FEATURES. 


: ; July 18th. : 


Lox ponx.—Shakespeare’s Heroines : 
Katharine of Aragon—Gertrude 


SCCSSOCRSORTESESESS 


: Elliott. Light Orchestral Con- 
: cert. 
ABERDEEN.—Recital of Psalm Tunes; 
—Precentors’ Choir. : 
BirnmincHaM. — Symphony Pro- 
gramme. 


Grascow.—Band of Ist Bn. H.M. 
Camerunians relayed from Kel- 
vingrove Park. 

MANCHESTER.—Songs and Chamber 


: Music. : 
: July 19th. : 
Loxpox. — Chamber Music and: 
Variety. : 
BirnMINGHAM.— Musical Comedy. 
BOURNEMOUTH. — Popular Light 


Masic and Ballads. 
BELFAST.—Two plays. 
CakDIfr.— The Merrymakers in 
Melody. Mirth and Madness. 
NEWCAS TIE. — The Novos m a 


Sketch introducing Favourite 
Old Songs. 
July 20th. 
Loxpox.—Popular Orchestral Con- 
cert. 8 


’ 


Carpire.—* A Day's Coaching.’ 


MANCHESTER. — Band Music and 
Quartet Songs. 
July 21st. 
Lox DON. — The Pier Revels of 


1926. relayed from Pier Music 
Pavilion, Eastbourne. 
ABEND EEN.— An Hour of Burns. 
BIRMINGHAM.— Music and Comedy. 
BelLrasr.— Ballad Concert. 


MANCHESTER. — Australian Bush 
Songs. 
NEWCASTLE. — Vocal Duets and 
Solos. 
July 22nd. 
LoN DON. — The Vicar at the Jumble 
Sale. 


ABERDEEN.— Operatic programme. 
Carpirr.—Old and New Music. 
Grascow.— Variety. 
MANCHESTER. — Variety. 


July 23rd. 

LoNxDON.—“ Five Birds in a Cage 

—A Comedy. 
ABERDEEN.—Mirth and Melody. 
BIRMINCHAM.— Light Classics. 
BO RNEMWOC TR. — Operatic Night. 
Grascow.—The City of Glasgow 

Police Military Band. 
NEWCASTLE.—Songs and Entertain- 


ment. 
July 24th. 
Loxpon.—‘‘ No Option ca Revue. 
BOURNEMOVTH. — A Merry -Go- 
Round. 
BLAST. — Popular Songs and 
Duets. 
Grascow.—Mirth and Melody. 
MANCHESTER, — Request Pro- 


gramme. 
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broadcasting language if the service is 
to become universal. It will be some- 
thing of a problem to boil down 222 
vernacular languages into one tongue, 
such as Esperanto or Ido, or even 
English. 


cooo 

Breakdown Figures. 

Breakdowns—ominous word —at the 
transmitting stations might be assumed, 
from a more or less superficial examina- 
tion of one’s memory, to have risen to 
rather awesome proportions, in view of 
the bad luck that has attended 2L0 in 
recent times. But the figures for the whole 
of the B.B.C. stations during the first 
six months of this year do not make a 
bad showing when compared with the 
1925 figures. The total percentage break. 
downs per week were 2.23 in 1926 and 
2.50 last year. 


coco 


Higher Percentage at ZLO. 

London's weekly percentage was un- 
fortunately far higher this year than last, 
i.e., .44 as against .08. Bournemouth has 
helped to restore the balance by present- 
ing a clean bill of health for the past 
six months, where as last year the per- 
centage breakdowns per week at that 
station were .24. Manchester had the 
comparatively good record of .08 per 
week for 1926 as against .29 for 1925. 
Daventry’s weekly percentage for last 
year was .56 and for the first six months 
of this year only .04. But even the most 
careful and systematic scrapping of 
obsolescent plant would not guarantee 
immunity from breakdowns, which are 
often due to causes over which the wire- 
less engineer has no control. 

coco 


Shakespeare’s Heroines. 

The last of the Shakespeare Heroines 
Series (No. 12) will be broadcast on July 
18, when Miss Gertrude Elliott (Lady 
Forbes Robertson) will appear before the 
microphone as Katharine of Aragon, 
from “Henry VIIM.” 


0000 


Mr. Laurence Anderson. 

Laurence Anderson and the“ Roosters 
will broadcast an entertainment entitled, 
“The Vicar at the Jumble Sale” on Jaly 
22. Mr. Laurence Anderson is well- 
known as a raconteur on the halls and 
over the microphone. 

ecco 
A Popular Play. 


„Five Birds in a Cage,“ one of Miss 
Gertrude Jennings’ popular and amusing 


one-act plays, will be presented by 
Mr. R. E. Jeffrey on July 23. 

O0 000 
In a Prison. 


A revue, No Option.“ a light-hearted 
and amusing sketch written by Weston 
Drury, with popular numbers * 
lated, will be broadcast on July 
The scene is supposed to take place in 8 
prison, and the cast will include Tommy 
Handley, Eddie Reed, Theo. Charlton; 
Robert Kepple, Ena Grossmith, and 
Miriam Ferris. 
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PIEZO-ELECTRIC WAVEMETERS. 


x 
A Development of the Visual Method 
of Giebe and Scheibe. 


N the basis of the work of Messrs. Giebe and 
Scheibe, technical apparatus has now been con- 
structed permitting the measurement in a simple 


manner of the frequencies of short-wave electric 
oscillations. 

A small quartz crystal, about 5 mm. in length and 
2x3 mm. in cross-section, is used in the manner shown 


in Fig. 2. The wire A, which supports the crystal, acts 
as one electrode, whilst the slender wire B, which is 
brought to within a short distance of the crystal, serves 
as a second electrode. The whole is inserted in a mix- 
ture of helium and neon, at low pressure, and Fig. 1 
depicts such a quartz resonator complete. 

If, now, the ends of the tube shown in Fig. 1 be con- 
nected with a coil, and the latter coupled with a trans- 
mitter, the quartz crystal begins to light up if the fre- 
quency of the transmitter coincides with the natural fre- 
quency of the crystal. ‘The 
light of the gas discharge is 
clearly visible, since, accord- 
ing to the strength of the 
coupling, it permeates a 
l greater or lesser volume of 
$ the glass bulb. The tuning 
5 i is extraordinarily sharp, so 
that it is usually difficult to 
find the resonance position 
of the quartz crystal if the 
wavelength of the trans- 
mitter is not altered very 
slowly. With such a quartz 
crystal it is easily possible to 
determine wavelengths within 
the broadcasting range with 
a precision of 0.05 per cent. 


2 * 
f° * 


Fig. 2.—- Method of mounting 
the quartz crystal. There is 
a small gap between the sur- 
face of the crystal and the 
electrode B, 


Fig. 1.—Quartz resonator 
unit. 


The potential which is applied to the quartz for this 
purpose must be at least 30 volts. With a higher 
potential the luminous phenomenon is, of course, stronger, 
but the tuning becomes somewhat less sharp, and it may 
easily happen that the quartz becomes mechanically over- 
loaded and that its wavelength suddenly alters consider- 
ably. For this reason precautions are taken so that an 
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Fig. 3.—Complete frequency meter with five resonator units. 
The upper compartment con ains the neon lamp for coarse 
tuning 


overload of the quartz crystal above 120 volts cannot take 
place in practice. This is effected by connecting a neon 
tube in parallel with the tube containing the piezo-electric 
quartz. By this method two important advantages are 
secured. In the first place, the quartz cannot be over- 
loaded, as the neon lamp prevents the potential on the 
quartz from ever being higher than about 120 volts. On 
the other hand, the advantage is secured that the neon 
lamp can be used first of all to tune the transmitter 
coarsely to the desired wavelength. For this purpose the 
coupling coil, which is in parallel with the quartz tube, 
is provided with a fixed condenser, by which the coil is 
tuned approximately to the desired wavelength. The 
whole is coupled sufficiently tightly with the transmitter 
so that at resonance the neon lamp lights up. Then the 
coupling is made gradually looser and the transmitter is 
now. tuned so finely that the quartz becomes luminous, 
whilst if the coupling is sufficiently loose the lighting of 
the ncon lamp ceases entirely. 

The whole device has been devised entirely so that the 
wavelengths of broadcast and other wireless transmitters 
may be kept as precisely as possible in accordance with 
the wavelengths allotted to them. For this reason the 
apparatus must be reliable, not only for tuning a trans- 
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Piezo-Electric Wavemeters.— 

mitter to a definite wavelength, but it must also be pos- 
sible to determine during working whether the wavelength 
has altered a little for any reason, and in which direction 
such an alteration has taken place. To do this, three, 
or, still better, five, quartz tubes of closely contiguous 
wavelength are coupled in parallel with the measuring 
circuit. Under normal conditions the middle tube should 
light up. If an alteration of the wavelength occurs, the 
middle tube is extinguished, and in its place one of the 
side tubes lights up, as long as the alteration of the 
wavelength is not too great. One can therefore recognise 
at once in which direction the wavelength must be ad- 


Three-cornered Two-way Working. 


An interesting interchange of messages 
between amateurs in three continents 
took place on Monday, June 28th. Mr. 
F. A. Mayer (G 2LZ), of Wickford, 


Essex, was in communication with Mr. 
H. H. Cooley (U 1AAO), Newton Centre, 
Mass., at about 5 a.m. G.M.T. when the 
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justed. The whole apparatus, which is reminiscent of 
a frequency meter for low-frequency alternating current, 
is represented in Fig. 3. The middle box contains the 
five quartz tubes, whilst the uppermost box contains the 
neon lamp, which serves to protect the quartz tubes and 
to indicate approximate resonance. The five quartz tubes 
can be constructed so precisely that within the range of 
the 500-metre wavelength they are within 1 metre of each 
other. It is therefore possible by means of the new ap- 
paratus to keep the wavelength of a transmitter constant 
with a precision greatly exceeding that which is at present 
necessary. The frequency meter is manufactured by 
Messrs. Loewe-Radio, of Berlin. H. K. 


Ninf 


afford them every assistance in tracking 
down the culprit. 


Working with Australia. 

An Australian correspondent states that 
the best time tor two-way working is 
between 6 p.m. and 9 p.m. G. M. T., or 
from 5.30 a.m. to 8 a.m. G.M.T. on 30 


latter suggested calling up Z 4AM, Mr. 
W. McGill, of Palmerston, New Zealand, 
with whom both G 2LZ and U 1AA0 had 
previously been in commynication. The 
experiment proved eminently successful. 
The American station called up the New 
Zealander, who at once got into touch 


follow their bad example, and, we believe, 
only hampers the R.S.G.B. and the 
G.P.O. in their efforts to trace- these 


pirates. We would therefore recom- 
mend all transmitters who have reason to 
believe that their call-signs are being used 
by unauthorised persons to communicate 
either with their local wireless society or 


to 35 and 40 to 50 metre wavebands. 
Between 35 and 42 metres signals are 
likely to be lost among those from 
U.S.A. and local stations. 

0000 


A Portable Station. 


with Mr. Mayer, and U 1AAO was able to 
listen to both stations. He then com- 
municated with 2LZ and again with New 
Zealand, and it was mutually arranged 
that similar tests should be carried out 
next day. 

We vnderstand that they have been in 
similar three-way communication every 
day since, thus demonstrating that this 
transmission was not a “freak.” The 
intercommunication was in Morse, but 
Mr. Mayer informs us that he is now 
attempting telephony. 

cooo 


Three-letter Call-signs. 


We understand that the three-letter 
call-signs (e.g., 2AHR) are allotted by the 
Postmaster-General to stations licensed for 
“ Artificial Aerial only. If the owner 
of one of these stations subsequently ob- 
tains a full transmitting licence he is 
given a new two-letter call-sign and in- 
formed at the time that full radiating 
facilities are granted to him and that he 
must not again use the three-letter call- 
signal, 

cooo 
Misuse of Call-signs. 


We receive frequent letters from 
correspondents complaining of the mis- 
use of their call-signs by unauthorised 
transmitters. We have from time to time 
published notes on this subject, in the 
hope that they might induce the male- 
factors to stop their unsportsmanlike 
practices and play the game, but this 
publicity appears to encourage others to 


A 40 


I IRG. 


the Secretary of the R. S. G. B., who will, 


The experimenta! transmitting 
station of Il Radlogiornale in Milan, L 
well known as one of the leading amateur 
stations in Italy. 


Mr. F. Livingston Hogg, 37, Bishops 
Road, Highgate, N.6, will be working a 
series of tests with his portable station, 
G 5VG, for a few days, commencing on 
July 24th. Transmission will be on 5, 8, 
and 44 to 46 metres, and defailed reports 
will be welcome. In these tests Mr. Hogg 
will have the assistance of G 2VW. 
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New Call-signs and Stations Identified. 


G2AK (Ex 2AX0.) C. H. Young, Jnr., 32, Maid 
stone Rd., Handsworth, Birmingham, 
transmits on 45 and 150-260 metres. 

G 2BDZ (Art. A.) D. LI. Jones, 9, Clifton Terr., 
Llandyssul, iganshire. 

G 2BZC nee A $ W. Pilpel, 39, Tottenham Court 


d., W.1. 

d MR M. Richardson, 39, Bell St., Wolverhampton, 

transmits on 150-200 metres. 

G CP (Ex2BIK, Rickmansworth.) C. L. Champion, 
Alvescot, Crestway, Roehampton, S. W. I, 
transmits on 8, 23, 45 and 90 metres 

G 60N C. H e 47, Third Avenue, Queen's 

Park, W. 0. ransmits on 1 metres. 

G GT J. R. Brown, 93, Railway St., Hebburn- on- 

Tyne, transmits on 45 metres. 
G 6TA ee A Upor 120, Cavendish Road, Balham, 
W.1: 


G6XF (Ex 2BDF.) C. Powell, 33, Bridge St., ToN 
End, Tipton, transmits on 150-200 metres. 
LA IX (Fx LA IX.) J. O. Berven, Uelandsgt. 14 
Stavanger, Norway, transmits on 42-4 
metres pure D.C. and on 33 metres grid 
Rect. A.C. usually m Morse, but occasion- 
ally by telephony. 
Z 3AK (Ex 4AL.) A. H. M. Grubb, 205, Waiiti 
Road, Timaru, New Zealand. 
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QRA’S Wanted. 

G 2LW, G 2QX, G 5CZ, G BLX, 
G SRS. G 6IW, G ENR, D 7XF, FBVY, 
1AG, NIHE, NIJD, NONAA, 
PE 6SK, U 4MV, U 8CWA, U 9HAN. 
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A Review of the Latest Products of the Manufacturers. 


NOVEL ADVERTISING. 


The merit of a wireless receiver cannot 
be judged, as a rule, merely by the lay- 
out of the component parts, and the real 
value of a set is dependent essentially 
upon the detailed construction and finish. 
An illustration of a receiver such as 
generally appears in a manufacturer’s list 
conveys very little knowledge as to the 
appearance of the actual set, and it is 
probably more important in the case of 
wireless sets than almost any other 
article, that the prospective purchaser 
should have a true idea of the make up 
and finish of the apparatus. 

An interesting device is made use of b 
the Oxford Wireless Telephony Co., Ltd., 
22-29, Queen Street, Oxford, to assist 
purchasers in obtaining a true idea of the 
appearance of the ‘‘ Oxford receiving 
sets. A metal-framed ‘‘ Camerascope is 
supplied, together with a stereoscopic set 
of photographs. When these are viewed 
through the magnifying lenses the instru- 
ment appears in remarkably good defini- 
tion and stands out in bold relief, pro- 
ducing a very realistic effect. he 


Somethin new in wireless advertising. The use of a stereoscope 


for conv 
equipments. 


minutest detail can be readily observed, 
even to such small parts as the heads of 
the screws used for holding the panel to 
the cabinet, while the attractive appear- 


ngin a realistic way the actual appearance of receiving 


ance given to the sets by the highly pol- 
ished ebonite and cabinet work is at once 
appreciated, a feature that would be en- 
tirely lost by any of the ordinary methods 
of illustration. 

0000 


WESTON PLUG. 
It is probably due to the inconvenience 
of attaching telephone leads to plug con- 
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CRA 


* 

Telephone tags are securely held in the 

Weston plug without the need for dis- 

mantling the insulating piece. The tags 

are released by depressing a pair of 
spring catches. 


that the 
jack 


nectors 
plug and 
form of connec- 
tion is not more 
we ee ee. 
adopted. 

The Weston 
Electric Instru- 
ment Co., Ltd., 
15, Gt. Saffron 
Hitl., London, 
E.C.1, however, 
manufacture a use- 
ful form of plug 
which is made to 
engage upon tele- 
paoro tags merely 
y depressing a 
pair of clips. A 
very firm grip is 
obtained, ensuring 
pood 
contact. The plug 
itself is well 
machined, 
while the body 
part, which is cir- 
cular, is of cleanly- 
moulded Bakelite. The particular merit 
of this plug is the ease with which the 
telephone tags are attached without the 
need for dismantling. 


electrival ` 


NEW FORM OF LIGHTNING 
ARRESTER. 

Messrs. S. A. Lamplugh, Ltd., King’s 
Road, Tyseley, Birmingham, have recently 
introduced a new form of lightning 
arrester of a type which is capable of re- 
placing the more usual aerial earthing 
switch. 

It consists of a niekel-plated bell of 
spun brass, which serves as a hood for 
protecting the ebonite interior from mois- - 
ture and the action of the atmosphere. 
Inside is to be found a pair of sparking 
points, which form a short low resistance 
path to earth when the arrester is be- 
tween the lead-in wire and the earth con- 
nection. At first sight one is inclined to 
regard this new lightning arrester as a 
rather superfluous device of little interest, 
and it is not until one takes the trouble 
to completely dismantle it that the amount 
of care taken in its design and manufac- 
ture is realised. 


— -- 


The Lamplugh p p arrester is 
connected up out of doors, obviates the 
need for an aerial earthing switch and 
can be relied upon not to create a leakage 
path between aerial and earth, 


In the centre is an ebonite core fitted 
with tapped holes, into which pointed 
brass pieces are inserted from each end 
and adjusted to provide a very short 
sparking distance. An inspection hole 
in the side provides for obtaining the 
suitable adjustment. Over this is slipped 
a turned ebonite piece completely obscur- 
ing the inspection hole, fitting close 
enough to prevent the intrusion of dirt 
and at the same time considerabl 
increasing the leakage path. The meta 
exterior fits over the bonita pieces, ren- 
dering the arrester perfectly watertight. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor. The Wireless World.“ Dorset House, Tudor Street, E.C.4, and must be accompanied by tke writer’s name and address. 


INSULATION EFFICIENCY. 


Sir,—With reference to Mr. A. W. Wilson’s remarks in your 
issue of June 2nd, suggesting a new type of insulator, we should 
like to say, for the benefit of all interested, that Patent No. 
222,217 taken out by us in 1923 describes an insulator almost 
exactly to Mr. Wilson’s sketch. 

It consists of a rod of high insulation and tensile strength, 
with a suitable means of attaching the aerial wire to each end, 
surrounded in the middle by moulded insulation forming two 
cups, one facing each end of the rod. 

In this way at least one portion of insulation material separ- 
ates the two connections, and in any case the surface leakage 
path is exceedingly long. 

We are hoping to have this insulator on the market very 
shortly. A. HAYWOOD, 

Purley, Surrey. p-p. Hayward Bros. 


DO TRANSMITTING STATIONS SUFFER FROM 
FATIGUE? 


Sir, —1 have just read your editorial in The Wireless World 
of June 9th on the subject of Rugby being ‘‘ undecipherable 
for 24 hours in Australia, and it struck me that perhaps you 
might be interested in the following observations. These 
observations are purely personal, and not biassed in any way 
by commercial or other considerations. * 

Whatever may have been the signal intensity of Rugby in 
various parts of the world when the station was first opened 
for test, it seems to be an undoubted fact that signals have 
since fallen oft considerably. I was not at sea when the first 
tests were made, but operators who were in different parts 
of the world at the time have since told me that everywhere 
Rugby's signals completely drowned out any local interference 
on that wave. The same men now tell me that they often 
have the greatest difficulty in receiving Rugby in certain posi- 
tions, owing to the much weaker signal being swamped by 
local jamming. 

During the initial tests, I am told that in New York harbour 
Rugby could be heard with the phones on the table (receiver 
Lv.) in spite of local jamming from Long Island (Radio 
Central). My own experience since returning to sea this 
spring is that Rugby's signals on the same receiver remain at 
about R4 to R5 all the way across the Atlantic—no stronger. 
Frequently interference on the European side from Bordeaux 
(LY), and others, makes reception very difficult, and some- 
times impossible. On the American side Radio Central causes 
interference of a similarly serious nature. 

These difficulties were overcome to a certain extent by 
adding a second stage of tuned H.F. amplification, but in order 
to receive Rugby with ease and comfort I found it desirable 
to cut out the L.F. stage and switch in after the detector a 
2-stage note filter, peaking at 1,000 cycles. 

It may be that Rugby has reduced his power since the 
original tests. I believe they can use up to 1.200 kW., but a 
friend of mine who visited the station a few weeks ago told 
me that at the time he was there they were only using 540 kW. 
This may be the explanation, but it is a curious thing, which 
I have never seen remarked upon before, that nearly every 
newly-built station (spark or C.W.. any wavelength) I have 
had the opportunity of studying during the last 12 vears has 
fallen off in range within a month or two of opening. Whether 
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they all reduce power after initial tests, or whether there is 
something else back of it I cannot say. It is an interesting 
point upon which other observers might be able to shed some 
light. 

There are only two possible variables in a transmitting 
station which cannot be closely checked up. One is the 
surface condition of the aerial wire, and the other is the earth 
connection and the condition of the surrounding soil. 

As regards the former, I recently installed a new cadmium 
bronze aerial here, and when it was new I got 6 amps. 
radiation on C.W. A month later, by which time the aerial 
had acquired a good surface coating of verdigris, the radiation 
fell to 5.5 amps. I have pursued that lost 1 amp. most ruth- 
lessly, and I cannot retrieve it. Changing valves, overhauling 
aerial insulators, etc., etc., all made no difference. The plate 
feed to the oscillator remains the same as it was when the 
aerial was new. I can distinguish no diminution of range as 
a result of this lost 4 amp., but it is perhaps conceivable that 
if a similar effect occurred at a high power station. some 


difference might be noticeable. 


As regards the earth connection, ordinary soil is not accus- 
tomed to having umpteen kilowatts of current pumped steadily 
into it. After a few weeks of such treatment, what sort of 
electrolytic actions take place, and in what way does that soil 
become decomposed or altered in character in the immediate 
vicinity of the earth plates? Has anybody ever investigated 
that point? 

When Daventry was first opened signals came in strong and 
absolutely free from fading, in the extreme north of Scotland, 
for about a month. Then gradually signal strength dropped 
off slightly, and quite bad fading put in an appearance. This 
condition of signals has persisted ever since. We have heard 
a lot lately about the interference effects between surface waves 
and space waves causing fading, with sundry references to the 
Heaviside layer, but I have not seen anyone state yet that the 
Heaviside layer takes a month or so to get going on a new 
station! Without going into individual details, stations on 
which I have observed the above-described effects, and which 
occur to me at the moment, are :—The old non-synchronous 
rotary spark station at Miami, Florida (WST), opened 1915: 
the present Ushant transmitter; Chatham, Mass. (WIM, 600 
metres); Devizes (old transmitter); and Burnham (new GKU 
transmitter). OBSERVER AT SEA. 


— — — — — — —— 


WIRELESS FOG SIGNALS. 


Unattended fog signals have been installed at Fort Matilda 
and Roseneath Beacon in the Firth of Clyde, which 
are started and stopped by means of a transmitting set in- 
stalled at Gourock Pier, 14 miles from Roseneath Beacon. The 
essential features of the transmitter are a pendulum and mer- 
cury break, a spark coil, and quenched spark transmitter. In 
starting or stopping the gun the pendulum is allowed to swing 
freely, causing a small contact to dip into a mercury cup a 
predetermined number of times per mmute. | 

The receiver comprises a two-valve unit for detecting and 
amplifying the incoming signals and a two-valve unit for operat- 
ing a moving-coil relay which controls a local bat through 
balance wheels. The wireless apparatus was designed and sup- 
plied by the Marconi Company. 


—— 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 


Using a Separate Reaction Valve. 


I have constantly seen it repeated tn 
various publications that the greatest 
efictency is obtained from a valre 
when it is called upon to perform only 
one function, and that in reflex 
receivers, wherein the valve is com- 
pelled to amplify at two frequencies 
simultaneously, a certain amount of 
efficiency has to be sacrificed. It 
occurs to me that in the ordinary 
regenerative receiver, the detector 
valve is performing the function óf 
rectifer at the same time that it is 
feeding back part of its energy from 
plate to grid circuit to produce 
reaction effects. I was wondering 
whether it would be possible to obtain 
greater efficiency by dividing these 
two functions between two ral res? 


G. N. I. 


It is quite correct to state that when a 
valve is used to perform two functions 
simultaneously, a certain compromise is 
being effected between efficiency and fila - 
ment current economy. Thus, in the 
case of the ordinary reflex circuit, it is 
well known that it is difficult to extract 
the last ounce of H. F. amplification out 
of the valve by the application of re- 


stamped addressed envelope for postal reply. 


two functions simultaneously. It is quite 
easy to arrange a circuit in which a 
separate valve is used for providing re- 
action effects, but hitherto it has meant a 
prohibitive extravagance in filament 
current. Since there are now so many 
excellent and robust dull emitters on the 
market, it is no longer an extravagance 
to use an extra valve, and indeed the 
wattage of many of these valves is so low 
that an extra valve can be tolerated. 

It is undoubted that by employing a 
circuit such as is illustrated in Fig. 1, a 
far smoother control over reaction is 
obtained than when the detector valve is 
called upon to shoulder this function in 
addition to its more legitimate one of 
rectification. In the circuit actually 
shown, a great opportunity is presented 
for employing one of the new valves with 
an amplification factor of thirty-five, such 
as the new Cosmos S.P.18/B (Blue Spot) 
valve, which consumes 0.09 amp. at 1.8 
volts. The anode current is of course very 
small, but since the valve is not required 
to provide any reaction feed back, this is 
all to the good in considerably augmenting 
the life of our H.T. battery. This valve 
is specially suitable for anode rectification, 
which may be arranged for in accordance 
with the scheme outlined on page 390 of 
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= Sa Fig. 1.—An efficient method of reaction control. 


action, since before the full benefit of 
reaction is being obtained the receiver is 
apt to oscillate at low frequency, this 
P enomenon being indicated by a loud 
uzzing noise. t is, moreover, equally 
true to state that when a valve is being 
used for reaction purposes and also for 
rectification, it is in reality performing 


our March 10th issue. Of course, with this 
type of valve a much higher value of 
anode resistance would be required, and 
one of the new type of 1 megohm grid 
leaks could be used with advantage. This 
high resistance does not, however, mean 
an abnormally high value of H.T., as 
readers of the special article on page 395 


Each separate question must be accompanied by a 


of our isse of September 23rd, 1925, will 
be aware, and 100 volts is quite sufficient. 

The system can equally well be em- 
ployed with a transformer or a choke- 
coupled L.F. amplifier, or without any 
L.F. amplifier at all, the telephones being 
connected in the plate circuit of the valve 
in the ordinary manner. Similarly, of 
course, the system may be employed with 
an H.F. amplifier. It should be noted 
that the values of tuning and reaction 
coils are the same as normally. 

This circuit should commend itself 
especially to the serious experimenter who 
is not averse to the use of an additional 
valve in the interests of extreme reaction 
efficiency. 

o oOo 


A Fuse Fallacy. 


I have a four-valve receiver using two 
0.06 ampere type valves for H.F. 
and detector, and an L.S.5 and an 
L.S.54 in the L.F. stages, using 300 
volts H.T. and proper grid bias, the 
receiver being designed for outdoor 
demonatration purposes. In view of 
the expensive valves in use, I wish 
to incorporate some safety device in 
the circuit to protect the valve fila- 
ments in case the high and low ten- 
sion wires inside the receiver acci- 
dentally came into contact. I have 
been told that if I remove the con- 
nection between H.T. — and L.T. 
— and replace it by a fuse designed 
to blow if the current exceeds 0.06 
amp. I shall adequately safeguard 
all valve filaments. I wish to know, 
therefore, what gauge of fuse wire to 
use in order that it may blow at 
slightly over 0.06 amp. P. M. F. 


It is, unfortunately, quite impossible 
to safeguard your valves in this way. If 
the fuse is made to blow at slightly over 


0.05 amp, say at 0.07 amp., it will be 


found that the fuse will blow every time 
the receiver is switched on, because the 
combined normal plate current of the 
L.S.5 and L.S.5A, which of course will 
have to traverse this wire, is not very 
far short of 0.1 amp. when a plate poten- 
tial of 300 volts is used with properly 
adjusted grid bias, as recommended by 
the makers. The plate current of the 
two 0.06 amp. valves must be added to 
this, although this will, of course, be 
small. It will be seen, therefore, that the 
normal plate current will suffice to blow 
the fuse. If the value of the fuse is 
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raised so that it does not blow until a 
current of 0.1 amp. or a little over 
passes through it, it will be useless as a 
safeguard, since a current of 0.1 amp. 
would be more than sufficient to ruin the 
dull emitting properties of an 0.06 amp. 
valve. 
power valves could, of course, be reduced 
by cutting down H.T. and G.B., but this 
would have the effect of cutting down the 
permissible grid swing on these two 
valves, and so greatly reduce the volume 
available for your outdoor demonstra- 
tions. It will be seen, therefore, that 
your project of using a fuse is impossible. 
A better method would be to use one of 
the many resistance units, such as the 
“ PDubrescon,“ which are upon the market 
for this purpose. These instruments con- 
sist of a resistance of high enough value 
to prevent the damaging of even an 0.06 
amp. valve in case of accidental contact 
between H.T. and L.T. leads inside the 
set, whilst at the same time they will 
casily accommodate the normal plate cur- 
rent of even the largest type of power 
valves. The resistance is shunted by a 
large capacity condenser for the purpose 
of by-passing all undulatory currents, and 
so no instability will be caused. 


0000 
A Baffling Mystery. 


I recently constructed a unit for taking 
H. T. from D.C. mains, my receiver 
being a detector and two LF. valves, 
the final valve being an L.S.5. In 
each of the three H.T. + leads was 
connected a small 20 henry choke to 
eliminate mains hum. Unfor- 
tunately, however, the hum was still 
very prevalent. I was informed by 
a friend that he had succeeded in 
climinating the hum by connecting 
two 20 henry chokes in series in each 
lead. I accardingly purchased three 
extra chokes of similar type, but 
found that hum was still bad. By 
careful eliminative tests I discovered 
that the whole of the trouble was 
due to the final stage of LF. I 
obtained two more 20 henry chokes 
of the same type, and connected them 
in series with the other two already 
in the H.T. + lead of the final 
valve, but all to no purpose. Can 
you explain this extraordinary pheno- 


menon? . L. L. 


Fortunately the cause of this pheno- 
menon is not insoluble, and to understand 
matters it is first necessary to make it 
quite clear exactly how, by virtue of its 
inductance, a choke smooths out mains 
hum. The hum is caused, as you know, 
owing to the fact that the D.C. supply is 
not perfectly steady, the current rising 
and falling slightly in an irregular manner 
due to certain irregularities at the gener- 
ating station. Now a steady current 
passing through the choke causes a steady 
unchanging magnetic field to associate 
itself with the choke. Now let us suppose 
that a ripple come along which tends to 
cause a slight momentary increase in the 
steady current. Immediately the current 
through the choke starts to rise, there is 
a back E.M.F. exerted by the choke due 
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The plate current of the two 
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to its self-inductance which tends to re- 
tard this rise. Eventually of course, if 
the current kept on rising the electrical 
inertia of the choke would be overcome, 
but long before this happens the ripple 
passes and the current is no longer at- 
tempting to rise. Consequently, the actual 
momentary rise and fall of the current 1s 
small, much less than it would have been 
had there been no choke present. By in- 
creasing the inductance of the choke, or 
by inserting another choke in series, we 
can still further preserve the absolute 
steadiness of the current. If the rippl. is 
such that it teuds to momentarily decrease 
the steady value of the current, the effect 
is, of course, the same, the self-inductance 
of the choke tending to prevent any de- 
crease of current, 

It might be thought, therefore, that by 
connecting a large number of chokes in 
series, thus increasing the total self-induct- 
ance, we could “iron out ’’ even the most 
terrible of ripples. Not so however, tor 
we have another factor to contend with, 
namely, the saturation value of the choke. 

Now you should know that the reason 
why a choke opposes any momentary in- 
crease or decrease of the current through it 
is because a rise or fall of current causes 
a corresponding increase or decrease in the 
density of the magnetic field associated 
with the choke, and this rise or fall of the 
magnetic field at once causes a back 
E.M.F. which is in each case in such a 
direction that it tends to oppose either the 
rise or the fall of the value of the current 
as the case may be. Now if the value of 
the steady current is large, the choke will 
probably be already magnetically satu- 
rated, which means that it is already as it 
were, carrying its full complement of mag- 
netic lines of force, and therefore an in- 
crease in current cannot give rise to any 
further increase in the density of the mag- 
netic field, although if it were only just 
saturated, a decrease in current will cause 
a decrease in the magnetic field. If how- 
ever the steady current were so great that 
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we were a long way beyond the satura- 
tion point, neither a small increase or a 
small decrease in the steady current would 
have much effect in changing the density 
of the magnetic field. The actual vałue 
of inductance necessary to smooth out the 
ripple of your mains, is not greater than 20 
henries, because in the case of your first 
and second valves all is well. Now your 
first two valves are taking a comparatively 
small steady anode current, and your small 
20 henry chokes are admirably suitable. 
Your final valve however, is an L.S.5 
taking a very large anode current even if 
correctly biassed, and your chokes are pro- 
bably hopelessly saturated, and no matter 
how many you connect in series, this will 
have no effect in reducing the saturation. 
It is necessary therefore, that you obtain 
a choke of 20 henries or thereabouts in- 
ductance of proper design, which will 
handle the comparatively large current of 
the L.S.5 valve, without becoming satu- 
rated. Now it might occur of course, that 
when testing your receiver on supply mains 
in another district where the commutator 
ripple is very much worse, that trouble in 
the matter of hum might occur in your 
first two valves, and in your final valve 
also once more. This would not indicate 
that the chokes associated with your first 
two valves had now become eaturated, 
since of course your plate current passing 
though the chokes would be no greater 
than before. It would indicate however, 
the need for a higher inductance to combat 
the increased irregularity of the supply, 
and then your surplus small chokes v vuld 
come in useful for connecting in series in 
the H.T.+ leads of your first two valves. 
It would not be permissible however to 
place one of these small 20 henry chokes 
in series with the existing large 20 henry 
choke in the plate circuit of the J.. S. 5 
valve, and you would have to obtain an 
additional large 20 henry choke for this 
purpose. 

It is clear, therefore, that if the smocth- 
ing choke in the plate current of any 
valve is just saturated, not very much 
smoothing effect will be obtained. Whilst 
if it is very much more than just satu- 
rated, the effect is almost the same as if 
no choke were there at all. The whole 
question of magnetic saturation has been 
already gone into very fully on page 704 
of our May 20th issue, concerning à 
different matter, and for further informa- 
tion on this matter you should refer to 
this. 

It will be seen, therefore, that in choos- 
ing smoothing chokes we must do two 
things. First we must ascertain the value 
of the steady current which they will be 
called upon to carry, or, in other words, 
bear in mind the normal plate current of 
the valves we propose using and chocse a 
choke which is designed suitably to carry 
this current without magnetic saturation. 
Secondly, the actual required inductance 
necessary for adequate smoothing must be 
ascertained. This depends on the exact 
amount of irregularity present in the 
supply. and since this differs very greatly 
in different districts, it is well to ascer- 
tain this information from other wireless 
amateurs in the district and be guided by 
their experience. 
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THE MELTING POT OF BROADCASTING. 


T would be unreasonable to suppose that the compara- 

tively new service of broadcasting, which has created 

a new industry in this country, could have taken 
shape from the commencement in a stable form and with 
a policy which would have obvi- 
ated the necessity for periodic 
charges. ; 
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distribution and organisation of broadcasting. Moreover, 
very inopportune moments seem to have been chosen for 
announcements regarding new schemes. We can quite 
understand that the B. B. C. is impatient to progress, but 
in an industry which depends solely upon the policy of 
those controlling broadcasting it is, in our opinion, 
grossly unfair to ignore them and 
neglect to appreciate the season- 
able character of wireless and the 


From the point of view of the rack fact that the manufacturer re- 
listener and user of wireless, as 1 Eprroniat Views = n quires very long notice before he 
well as the requirements of the Mars anp WmeLess Waves — 75 can make arrangements to meet a 
wireless industry, the ideal would — Rekem, demand for a new type of ap- 
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have been achieved if it had been 
possible to know over a period of 
at least fwelve months what the 
requirements in types of apparatus 
would be-as decided by the tech- 
nical policy of the broadcasting 
service; but, reviewing what has 
occurred since broadcasting 
started, one can legitimately ex- 
claim Pity the poor manufac- 
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By N. P. Vincer- Minter. 
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paratus. We recollect that the 
proposals for the building of 
Daventry were announced at a 
time when at-least the majority of 
manufacturers had come to regard 
the shorter wavelength band as 
being the most stable thing about 
92 broadcasting. When Daventry 
came into existence the public be- 
lieved that it would be useless for 
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on the part of the business heads 

of wireless concerns and lack of 

skill in design, but it is also attributable .in large 
measure to the uncertainty which has attended the tech- 
nical conduct of broadcasting, due to various causes, 
almost since its inception. 


Irresponsible Statements. 


There have been too many afterthoughts and far too 
many irresponsible statements relative to changes in the 


The Effect of Daventry. 


Now that the manufacturers 
have, for the most part, re-designed their types of 
apparatus so as to cater for the reception of Daventry, 
we are afraid the long-wave station has fallen very far 
short of expectations and the promises of the B.B.C. for 
a high-power alternative programme; so much so, that 
the attitude to-day is rather that Daventry is only useful 
‘for certain localities where there is no local broadcasting 
station of sufficient power to be satisfactorily received. 
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Having now arrived at this stage, we are advised that 
the B.B.C. is actively engaged in a scheme for the re- 
distr‘bution of stations with the object, we are told, of 
providing alternative programmes everywhere. This 
announcement is made within three months of the open- 
ing of what has come to be regarded as the“ wireless 
season,’’ and the holding of what promises to be by far 
the biggest British wireless exhibition yet held. 

In the face of this uncertainty as to the policy of the 
future, coupled with delay and indecision in the matter 
of the formation of the new controlling body recom- 
mended by the Crawford Committee, we fail to see how 
manufacturers can be expected to produce new and up-to- 
date designs for the Autumn Exhibition, whilst the public 
are equally prejudiced against deciding on the choice of 
new models for the winter season, and, indeed, they 
even wonder if it is wise to make a purchase at all in 
view of the uncertainty of the future. A further dis- 
quieting influence, recently enacted behind the scenes, 
took the form of a proposed agitation to induce the 


THE IDEAL PICNIC. 
as a perfect concomitant to a day in the open air. 


Government to set aside the recommendations of the 
Crawford Committce, but this agitation has now happily 
been abandoned. We were emphatic in our protests 
against such a policy, primarily because we believed that 
it would only tend to unsettle the future without obtain- 
ing any advantage for the listener. 


The Remedy. 


In some quarters it has been suggested that the forma- 
tion of a Government-appointed Commission to control 
broadcasting necessarily means a stodgy and unenter- 
prising future for the service. We are by no means sure 
that a little less enterprise in some directions would not 
be an advantage to all concerned, provided that there is 
no curtailment of progress in the improvement of pro- 
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grammes and quality. Moreover, we believe that under 
Government control irresponsible statements purporting 
to emanate from the B. B. C., such as we see published 
almost daily in the Press, will be curtailed, and in future 
the expression, ‘‘ We understand from a high official of 
the B. B. C.“ will, we hope, appear less frequently in 
print. The B.B.C., with the co-operation of the Post 
Office, is in a position to tell us precisely how we stand, 
and we believe that a technical policy once adopted 
should remain in force without modification for a definite 
period, and that nd irresponsible statement should be 
made by any member of the B.B.C. during the period 
in which an approved scheme of distribution of stations, 
wavelengths, etc., 1s in force. When the end of that 
period arrives, any changes should only be made with 
ample notice to all concerned, and after consultation with 
every party interested. Imagine what would be the posi- 
tion if the Government from time to time issued regula- 
tions which rendered obsolete or unserviceable certain 
types of motor car engines or involved drastic changes 
in the design of any other commodity 
in general use. Yet the B.B.C. has 
an equivalent power in broadcasting, 
and even a chance word from a high 
official of the Company is enough to 
make the manufacturer hesitate to lay 
down the necessary plant and expend 
the capital required for the mass pro- 
duction of a really cheap set of any 
particular type. 


The Need for Co-operation. 


The time has come when everyone 
who is interested in the future pros- 
perity of broadcasting, both from the 
point of view of the listener and the 
industry, should be prepared to follow 
a common agreed policy, and it should 
be remembered that almost any def- 
nite policy is better than an uncertain 
one. What is needed is confidence in 
the new Broadcasting Corporation 
under Roya! Charter, and, having 
gained that, the co-operation of all 
parties in an endeavour to assist steady 
development. 
we consider, most regret- 

table that the Government has not 
yet seen fit to make any announcement regarding 
the selection of Commissioners, for, in our opinion, 
everything must depend upon that selection. Further, 
we consider it of extreme importance that certain 
interests should be represented on the controlling 
board, in particular those of the listener, the experimenter, 
and the manufacturer, yet it would appear that until the 
autumn we are to remain in uncertainty as to whether the 
Board will be so composed or confined entirely to ‘‘ per- 
sons with no commitments,’’ as recommended in the Craw- 
ford report. 

Under present conditions, and until confidence and 
stability are restored, we cannot hope that prices will come 
down, nor that an improved industry and service can be 
established on an enduring basis. 
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MAPS AND WIRELESS WAVES. 


Methods of Indicating the Track of Wireless Waves Over the Earth’ s Surface. 


By R. KEEN, B.Eng., 


F we were to be asked how the position of Vancouver 
lay with reference to London, we should reply that 
it was about due West, and might refer to the map 

of the world at the beginning of our atlas to confirm 
that this seems to be more or less the case. Now, the 
map of the world, which is, perhaps, the most familiar 
of any, is one called the ‘‘ Mercator’s Projection.’’ Prob- 
ably 95 out of every 100 people of average intelligence 
know this map by sight; about 10 per cent. realise that 
there is something radically wrong with the shape of 
some of the countries, and perhaps 1 per cent. or less 
will be able to say how it is made or what are its par- 
ticular virtues and failings. It may be pointed out at 
once that one of.its chief failings is that it is useless 
as a reference in the case just mentioned. 


Directional Difficulties on Mercator’s Chart. 
Suppose that it be desired to set up, near London, wire- 


less transmitters with strongly directional beams which - 


are to work to Vancouver, which, according to the Mer- 


cator’s Chart, is nearly due West of London, and to 


Accra on the Gold Coast, which will be found to be due 
South, and that the transmitting stations are accordingly 
arranged to direct the signals due West and due South 
respectively. If the power be sufficiently great and 


the apparatus all in working order, it will be found that 


the signals sent out to the South will be duly received 
at Accra, but Vancouver will wait in vain for any trace of 
the Westerly signals. 
directed to the West will 
produce strong signals in a 
receiver in Jamaica or 
Panama, and Fig. 1 shows 
a. Mercator’s Chart with 
the actual track of the sig- 
nals intended for Van- 
couver and Accra. For any 
investigation of long-distancé 
wireless communications it is 
evident that this map is 
quite useless, but why is it 
that one direction is correct 
whilst the other is totally 
wrong, the wireless wave ap- 
pearing to follow a curved 
path ? 

The trouble is that, since 
the earth is a sphere, it is 
impossible to represent it even 
approximately accurately on 
a sheet of paper. Any 
country, or small portion of 
a country, is actually a 
curved surface, and the pro- 
blem of reproducing it as 


On the other hand, these waves 
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Fig. 1.—Great circle distances as they appear on Mercator’s Chart. 
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a map resolves itself into deciding in what particular 
way it shall be distorted in order to get it flat. The 
outer edge of the country may be stretched, or the middle 
of it may be compressed, but something of this kind must 
be done before the spherical surface can be drawn on a 
flat sheet of paper. The methods which are used are 
numerous and extremely complicated. About three dozen 
different kinds of map projections are in use, and a great 
many more have been made at various times by mathe- 
maticians who during the past 2,000 years have been 
interested in the subject. If it be difficult to represent 
a small section of the earth, how much more so the whole 
globe? Maps can, however, be drawn in which the 
curious anomaly shown in Fig. 1 does not occur, but they 
usually have some other disadvantage which prevents them 
from becoming popular for general use. 


The Graduation of the Earth’s Surface. 


The only really accurate representation of the earth is 
the miniature globe, and, although fairly familiar, it is 
worth a little attention if we are to understand the 
reasons for the failure of most maps in the matter of 
long range bearings. For convenience in locating places 
a number of ‘‘ meridians of longitude are drawn on all 


_ maps, these being lines which half encircle the globe 


from pole to pole, and are evenly spaced around the 
Equator. Looking dawn on top of one of the poles these 
meridians are seen to be straight lines radiating from 
the pole, and, as there are 360 of them, they are spaced 
å one degree apart. The prin- 

ciple of dividing up the qur- 

face of the earth by lines in 
this sort of way seems. to 
have been started by Eratos- 
thenes, who, about 250 B.C., 
made a very inaccurate map 
of Europe in which they 
were used. Of later years 
the study of the subject re- 
ceived a certain amount of 
attention in the reign of 
Charles II, who created the 
first Astronomer Royal, built 
Greenwich Observatory, and 
caused to be collected a 
great deal of astronomical 
data for navigational pur- 
poses. For this latter 
reason the standard meridiar 
has been taken in this 
country (and in the majority 
of others in which British 
Admiralty charts have been 
used) as the one which 
passes through Greenwich. 
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Wireless Maps.— 

The remaining Meridians are numbered off from o to 180 
East and West. Now, in addition to these lines of longi- 
tude there is also the Equator, together with a number 
of other circles round the globe parallel to the Equator 
but getting gradually smaller and smaller until finally 
they become a point at the poles. These are the parallels 
of latitude,” and if we were to travel the full length of 
a meridian we should cross“ parallels °’ at equal intervals 
between the North and South Poles, ninety to the North 
of the Equator and ninety to the South, making 180 
parallels. 


Great Circle Distances. 


On a flat surface the distance between two points is 
the straight line joining them, and in the case of two 
towns situated a few miles apart we talk of the distance 
as the crow flies,’ 


as being so many miles“ ’ which is 


oe as 
. 
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Fig. 2.—The great circle passing through London and Vancouver. 


intended to imply a straight line. But wireless trans- 

mission and reception often oblige us to consider distances 

of many thousands of miles, and here the distance be- 

tween places is always taken as the shortest distance 

measured along the earth’s surface. Since the earth is 
A IO 
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approximately a sphere, it is not difficult to see that the 
line representing the shortest distance will probably be 
an arc of a circle, and in Fig. 2 is shown a piece of black 
thread stretched between London and Vancouver on the 
globe, and which automatically takes up the shortest path. 
Now the very important point about this circle, of which 
the thread forms a part, is that if it be continued it will 
always be found to pass round the globe at its maximum 
diameter—like the Equator—and never attempts to ‘‘ cut 
off corners ’’ like the smaller circles forming the parallels 
of latitude. For this reason it is known as a great circle, 
and the part of it between the two places is called the 
great circle distance between them. Only one of the 
parallels is a great circle, and this is the Equator itself, 
although, of course, all the meridians are semi-great 
circles. By means of a small globe it is very easy to 
convince oneself that the other parallels are not great 
circles. Choosing two places which are on the same 
parallel, if we attempt to stretch a piece of thread 
along the parallel between them, it will immedi- 
ately slip and take up the great circle path as the 
shortest route. Applying this to the case 
of London and Vancouver, if we take care- 
ful note of the exact route followed 
by the great circle on the globe and 
then plot it off on the Mercator’s 
Chart, it is found to take up 
the position shown dotted in 
Fig. 1. Clearly this map is 
hadly distorted so far as direc- 
tions East and West are con- 
cerned, but note that Accra, 
being due South of London, 
is on the same meridian, 
so that, since meridians 
are straight lines on this 
map, great circles North 
and South are also straight 
lines and directions are cor- 
rectly rendered. 

Distortion of Coastline on 

Mercator’s Chart. 

Fig. 3 shows a small part of 
the globe on which the great circle 
drawn due West from London is 
seen to pass through the West 
Indies. Suppose that in an 
effort to make this curved sur- 
face into a flat map we stretch 
the top corners in the directions 
shown by the arrows until all 
the meridians are parallel tc 
one another, and also until they have been in- 
creased in length in approximately the same 
proportion as the distance between them has been 
increased. Eventually the sheet will become 
flat and may be made to coincide exactly with 
the Mercator’s Chart in Fig. 1. The North of 
Greenland has now become a very large expanse of land, 
Iceland-and Canada are appreciably bigger than they 
should be, and the great circle tracks across the Atlantic 
ocean have become badly distorted in the process. If 
the Mercator’s Chart is so badly distorted, why use it 
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through Canada. It is seen to curve down through 
the West Indies, through Perth in ‘Western Aus- 
tralia, on to Madras and back to the starting point. 
Madras is thus seen to be due East of London! 


The great circle which actually passes through 
Vancouver starts v/a Liverpool and returns through 
Zanzibar and Sardinia, whilst a wireless 


beam directed roughly in the direction of 
Glasgow would, if it went straight on for 
some 7,000 miles round the globe, 

eventually reach Honolulu. 
This great circle from London to 
Honolulu passes through 
Greenland and skirts Alaska, 
and is the track along which 
wireless signals would normally 
travel between the two places. 
If, however, the signals from 
London were directed in exactly 
the opposite way, they would 
still reach Honolulu, for they 
would be travelling along the 
remaining portion of the arc of 
the same great circle, although 
the distance in this case would 
be some 18,000 instead of 
7,000 miles. It is very im- 
portant to realise and not very 
easy to understand that these two 
l paths, namely, the skort and the Zong 
Fig. 3.—Section of the globe showing that the West Indies are due West of London great circle routes, are the only two tracks 

on a great circle. z . 8 

along which wireless signals can travel 
so much? ‘The reason is that it has unfortunately become between two points. Starting from London in any other direc- 
rery popular as a method of showing the world, with the tion, signals will simply go round the earth along some 
exception of the polar ae 
regions, in a single sheet, 
and it is peculiarly well 
adapted to the navigation of 
ships, being almost uni- 
versally used for that pur- 
pose. At the present time 
the globe is being used to an 
increasing extent in schools, 
but to those who have not 
used one recently and who 
are familiar with the ap- 
pearance of the Mercator's 
Chart, a number of rather 
astonishing facts come to 
light when we start to plot 

great circle tracks. 

To do this, the simplest 
way will be to stretch a 
piece of thread round the 
globe and then plot on the 
map shown in Fig. 4 the 
places through which it 
passes. First of all consider 
the great circle which passes 
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originally intended to pass Fig. 4.—Track of wireless waves emanating from London as indicated by Mercator's Chart 
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Wireless Maps.— 

other great circle which does not include Honolulu. Of 
course, in the special case when the place at which the 
signals are being received is exactly at the other ex- 
tremity of the earth, that is to say, at what is called the 
antipodes, all great circle paths will take signals there, 
signals will be arriving from practically all directions at 
the same time, and a number of extraordinary wireless 
phenomena would be observed at the receiving station. 
Actually this has never been reported as having hap- 
pened, but cases are recorded of signals from a station 
almost at the other side of the world arriving with equal 
strengths by both long and short paths at the same time 
and interfering with one another so badly as to make 
reception difficult on a non-directiona! aerial. 


Light and Dark Paths. 


It might reasonably be supposed that the wireless 
signals would always be received with the greatest in- 
tensity along the shortest path from the transmitter, but 
this does not always happen. Generally speaking, the 


JULY azst, 1926. 


longer wavelengths of the order of thousands of metres 
can be received over far greater distances during the 
dark hours than when it is daylight, whilst, at the other 
extreme, wavelengths of a few metres are in some in- 
stances found to attain their maximum range over the 
lighted part of the earth. The writer witnessed an ex- 
ample of this recently when signals which were being 
received by the short path from a station some 8,000 
miles away suddenly began to fade, and within half an 
hour were totally inaudible. The receiver, which was a 
directional one, was turned to the opposite bearing, and 
signals via the 17, ooo-mile route were found to be 
steadily strengthening and soon reached a value almost 
equal to those by the previous short route. 

When it is taken into account that day and night and 
the changing seasons are continually varying the dis- 
tribution of light and darkness over the earth, it is easy 
to understand how situations occasionally arise, not only 
of some uncertainty as to what intensity the signals will 
be from an unfamiliar distant station, but also as to the 
direction from which the signals may be expected. 


COMMERCIAL SHORT-WAVE TRANSMISSIONS. 


Results of Tests between Nauen and Buenos Aires. 


HE accompanying curves illustrate graphically the 

results of tests which were carried out some months 

ago by the Telefunken Company with the object 
of exploring the commercial possibilities of short waves. 
Many amateurs will no doubt remember these tests, as the 
signals recetved in this country were of exceptional 
strength. 

Figs. 1 to 3 give an idea of the results of tests with 
short waves which have been carried out between the Tele- 
funken station at Nauen and the various stations of the 
world. Fig. 1 shows the receiving strength of com- 
munications between Nauen and Buenos Aires when using 
wavelengths of 26 metres and 30 metres. Reception is 
practically impossible on both these wavelengths during 
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Fig. 1. Fig. 2. 
daylight. As soon, however, as about half the route is 
in darkness, reception commences and remains almost 
uniformly good throughout the night. As Fig. 1 shows, 
the utility of the 26-metre wave is very much greater than 
that of the 30-metre wave, since the duration of reception 
is considerably longer. 
A 12 


Fig. 2 shows the results of working on a 26-metre and 
an 18-metre wave on a day in November, 1925. As will 
be seen, the strength of signals with the 26-metre wave 
are practically the same as is shown in Fig. 1, whilst the 
18-metre wave, on the contrary, could only be received 
very weakly during the night, but was very good in broad 
daylight. Unfortunately, however, this favourable result 
is not the rule, and the re- 
ception of the 18-metre 
wave depends very largely 
upon the atmospheric con- 
ditions prevailing at the 
time. On many days the 18- 
metre wave can be received 
well at night, but during the 
day-time cannot be received 
at all or only with varying 
intensity. Fig. 3, therefore, 
shows the approximate 
strength of reception on the 
18-metre wave at the end of 
October, 1925. As will be seen, the short-wave com- 
munication over long distances is often dependent to a 
greater or less extent upon chance or the weather. For 
a reliable commercial traffic, therefore, the construction 
of short-wave transmitters of greater power will be 
indispensable. 

Since these experiments were conducted the Nauen 
station has: succeeded in communicating with Tokio on 
40 metres. Data similar to the above on transmissions 
to Japan should prove interesting. 
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A Single=valve Portable 
2 for Long 

and Short Wavelengths. 

By N. P. VINCER-MINTER. 


l s . * 
T appears to have become almost. a religion among 
people who write about portable receivers to start 


off with the trite and somewhat fatuous statement 


that the first essential of a portable receiver is that it 
must be portable. The truth of this remark is at once 
apparent (painfully so, in fact) to anybody who has 
attempted to lift the average “ portable receiver, 
whether home or commercially made. Having duly de- 
livered themselves of this lofty sophism, these excellent 
gentlemen promptly proceed to forget all about it, and 
to unfold before the wondering gaze of the reader a 
gargantuan instrument designed apparently for the 
strong silent man with a jaw of chilled steel ’’ so 
beloved of women -novelists. In fact, so crowded have 
the waiting rooms of Harley Street heart specialists 
become since the advent of the Picnic four ” and the 
“ Perspiration five that the writer determined to see 
if something could not be done about it, and the present 
instrument is the outcome of 
his efforts m the interests of 
suffering humanity. 


Who Wants a Portable ? 


Now it became speedily 
evident to the writer upon 
reviewing the situation that 
portable receivers could be 
divided into two distinct 
classes. First, there is the 
portable receiver which is 
constructed by simply taking 
the ordinary receiving equip- 
ment, complete with frame 
aerial, loud-speaker, a 15 lb. 
accumulator, and a 20 lb. 
H.T. battery, and cramming 
it all into the largest suit-case obtainable. The utility 
of an instrument such as this, is undeniable, for it does 
mean that the whole equipment can be lifted bodily and 
transported quickly to any room in the house or into the 
garden as desired. When it is remembered that in order 
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Fig. 1.— The fundamental circuit. 


to transport an ordinary wireless set from one room to 
another necessitates carefully disconnecting batteries, 


etc., transporting all these instruments 
separately to the garden or elsewhere, and then labori- 
ously connecting them all up again, and rigging up a 
temporary aerial, it will at once be seen that an all in ” 
receiver, which can be picked up and transported without 
any connecting or disconnecting of accessories, would be 
a great boon to the average man. Obviously, there would 
be no sense in cheeseparing in the matter af weight or 
dimensions in such a portable. ‘The average portable set 
appears to fall naturally (presumably by its own weight) 
into this class. The other class of portable receiver which 
is meant to be actually taken some distance from the 
house and must therefore be 
light at all costs, appears to 
have been given the cold 
shoulder by manufacturers 
and amateurs alike, and it is 
this deficiency that the writer 
has attempted to remedy. 
Let us first see what is the 
object of transporting a re- 
ceiver out of the house. 
What occasions are there 
when we are away from 
home, that the reception of 
broadcasting becomes suffi- 
= ciently desirable to warrant 
us incurring the trouble and 
expense of building one? 
The usual excuse offered by 
the builder of the average portable receiver, for the per- 
petration of his particular atrocity, is that it is useful 
for picnics. Now picnics are usually quite unpleasant 
enough in themselves without carrying forty odd pounds 
of additional weight across ploughed fields and stiles, for 
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Wireless Without Weight.— i 
it must be remembered that telephones are of little use 


at a picnic, and a loud-speaker receiver must be pro- 


vided. This entails a 120-volt H.T. battery, and a 
fairly heavy accumulator, apart from the loud-speaker 
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Fig. 2.—The actual theoretical diagram used. 


and other paraphernalia. For those people, therefore, 
who like grasshoppers in their tea and wasps in the 
jam, and at the same time feel that they must have 
sustenance for the soul in the form of the children’s hour 
as well as for the body in the 
form of the aforementioned 
grasshoppers and wasps, a class 
1 portable is necessary. 

When considered seriously, 
it becomes evident that the only 
people to whom a compact and 
light portable receiver is really 
a necessity are commercial 
travellers and such-like people 
who are compelled to spend a 
large proportion of their even- 
ings in hotels and railway wait- 
ing rooms, whilst to those 
people who are only occasion- 
ally compelled to spend a few 
hours in such a depressing 
environment, a really compact 
instrument would be a great 
boon in whiling away the time 
in a pleasant manner. By a 
very long stretch of imagination 
one could also imagine a man 
travelling homewards in the 
evening on the top of a ’bus 
desiring not to miss the recita- 
tion of the first general news 
bulletin. It must not be for- 
gotten, also, that in the time of 
any national trouble, such as 
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the recent strike, when news bulletins are broadcast 
throughout the day, the possession of a small portable 
receiver which could be instantly put into operation any- 
where—in the office, in a restaurant, or even in the public 
street would be a valuable acquisition. Howbeit, the 
commercial traveller is, in the writer’s opinion, typical 
of the class of people to whom a portable receiver is an 
absolute necessity. 


What Circuit Shall We Use ? 


Now compactness and lightness are obviously essential 
in such circumstances, as the writer has mentioned above, 
and, therefore, the loud-speaker must go by the board, 
and, indeed, quite apart from the weight of its attendant 
apparatus, a loud-speaker is not desirable in the circum- 
stances. The abandonment of the loud-speaker at once 
effects a large saving in space, weight, and expense, 
owing to the absence of power valves, with their atten- 
dant large H.T. batteries and accumulator. Is H.F. 
amplification necessary? No, not if a really smooth 
system of reaction be incorporated and reception is limi- 
ted to twenty miles or so from the local station, or double 
that distance from the high-powered station. This re- 
duces us to a single valve regenerative receiver, and at 
once means that our L.T. supply can consist of the 
smallest possible 2-volt accumulator, of the unspillable 
type, and a very small 30-volt H.T. battery. In order 
that the receiver be really self-contained, a built-in frame 
aerial is essential, but provided that a greater range than 
that given is not desired, it will be found that r2in. by 
8in. is big enough for this. Now, having decided to 
employ a single valve regenerative circuit, the particular 
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Wireless Without Weight.— ment of the degree of reaction has little or no effect in 
form which this circuit shall take must be decided. tuning. The circuit can, of course, be used on an 
Smooth control of reaction is essential, and so the swing- ordinary aerial and earth system, and is adaptable to all 
ing coil method of reaction is out of the question. Tt wavelengths by the use of centre tapped plug-in coils 

P which are now obtainable. Since, 
however, a complete article has 
already been devoted to the Hartley 
circuit in this journal, the writer 
will not dwell further upon it, except 
to say that it is extremely sensitive 
and stable. 


BRACKETS SECURING CHANGE-OvER A 
SWITCH MADE BY CUTTING ff 
- PLATE IN TWO AND BENDING a | 
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How to Escape Ribaldry. 


There is one other point in connec- 
. EEK —— | tion with the design of a portable 
FF |) ere A La A receiver which should be emphasised, 
Oy AE ECA — H and that is the nature of the carry- 
ing case. The average portable 
which, when closed up, looks like a 
MN i ae 1 portable, consisting, as it often does, 
eee a) BAN of a wooden case with a handle stuck 
828 N 2 1 on to it, and bristling with knobs, 
is apt, when carried in the public 
street, to excite the curiosity and 
ribaldry of small boys, whose re- 
peated requests to ‘‘ give us a tune, 
mister,“ frequently become somewhat 
embarrassing. The portable ought, 
therefore, to look as much as possible 
like some ordinary, every-day object 
very fortunately happens that the very circuit which in which it is customary to carry; in other words, it ought 
practice gives the smoothest control of all is the simplest to be contained in an attaché case. Many portables are 
to set up and the one requiring the least amount of Te Wireless World, January 27th, 1926, page 117. 
components. In fact, the . 
only components required, 
apart from the frame aerial, 
are a variable tuning con- 
denser, a small neutrodyne- 
type condenser, and the 
usual grid leak and con- 
denser, no. coils whatever 
being used in the receiver. 
This will be evident on re- 
ferring p the circuit diagram 
in Fig. 1. It will be seen 
that thie neutrodyne con- 
denser is used to produce 
reaction effects. The action 
of the circuit is somewhat 
similar to that of the 
Reinartz circuit, which the 
writer himself has dealt 
with at some length in this 
journal.“ Actually, the 
writer is of opinion that this 
circuit is even better from 
the point of view of smooth 
reaction control than the 
Reinartz, good as that is, 
and, moreover, the adjust- 
‘The Wireless World, April 
28th, 1926, page 608, and June 
16th, 1926, page 799. 7 Fig. 3.—Constructional details ot the wooden framework. 


The method of mounting the switch is here clearly shown. 
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Wireless Without Weight.— 

so designed, byt nearly all ot 
them possess the disadvantage 
that in order to operate them 
the case has to be opened up in 
order to get at the tuning con- 
trols, and if desiring to use 
the instrument in the lounge of 
a hotel, or in any public or 
semi-public place, one does not 
wish to gather a crowd; in 
fact, one desires to use the re- 
ceiver in the least conspicuous 
manner possible. The receiver 
should, therefore, be ‘‘ operat- 
able with the case closed up. 
This is impossible if an H.F. 
stage is used, since the frame 
will interact with the H.F. 
transformer and cause perpetual 
oscillation. In the receiver 
under discussion, however, it is 
easily possible to operate the 
receiver without opening the 
case, but this does not entail a 
row of conspicuous knobs on 
the outside of the attache case, 
as will be seen from the photo- 
graphs, the two knobs controlling tuning and re- 
action respectively, consisting of neutrodyne condenser 
handles, just projecting through the end of the case, 
whilst underneath is an inconspicuous telephone jack. 
Inserting the phones into the telephone jack switches on 
the batteries, and the receiver can actually be tuned and 


TUNING 
CONTROL 


REACTION 
CONTROL 


This illustration indicates the position of the tuning controls 
and telephone plug. 
reception carried on whilst carrying the attache case in 
the hand in the usual manner, there being not the 
slightest trace of hand-capacity effect owing to the special 
construction adopted, which will be discussed later. A 
A 16 
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Fig. 4.— The practical wiring diagram. 


special pair of R.A.F. phones, with a fur and elastic 
headband, is used, so that the user may actually receive 
the programme with his hat on in the normal manner, 
thus rendering him as inconspicuous as possible. Ordin- 
ary telephone receivers may be used if desired, and if 
folded up compactly will fit into the compartment pro- 
vided for them, but by using these special ‘‘ portable ” 
phones they can be thrust instantaneously in their com- 
partment after reception without the irksome task of 
folding them up. Now for some constructional details. 


And Now to Work. 


It is first necessary to obtain an attache case (not a 
suit case) with internal dimensions of 12in. x 7#in. x 
4in. The wooden framework should then be con- 
structed from the particulars given in Figs. 3 and 4. 
Some difficulty may be experienced in cutting the four 
grooves necessary for the two frame aerials, which, in 
the writer’s case, were done with a rabeting plane, and it 
would probably be better to arrange for the whole of the 
wooden framework to be constructed by the local joiner. 
The grooves are cut to a depth of & of an inch; that is 
half the thickness of the wood. There is no absolute 
necessity to divide each of the frame aerials into two por- 
tions, but it is advised because it is so much easier to 
make connection to the centre tap of the frame, which 
will naturally oecur at the junction between these two 
sections. Furthermore, since it is important to tap the 
electrical centre of the frame as accurately as .possible. 
it is more likely that, by adopting this method of wind- 
ing, the electrical centre of the frame will coincide with 
its geomctrical centre. A three-pole change-over switch 
is provided for shifting the plate-grid-filament connec- 
tions of the valve from the short-wave to the long-wave 
frame. This switch is fixed by sawing in half the fixing 
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Wireless Without Weight.— 

plate of the Utility ’’ switch employed, and bending to 
the position shown in the sketch on page 79. The tuning 
condenser used is a 0.00025 Ormond square law fitted 
with their slow-motion friction drive. A o. ooo con- 
denser is unnecessary, and only provides additional 
weight. An extension handle is cut from a piece of tin. 
diameter ebonite tubing to the same size as the handle 
of the Gambrell ‘‘ Neutrovernia,’’ and is fixed by a grub 
screw to the centre spindle of the condenser, thus pro- 
viding a very fine vernier contro! of tuning. The Gam- 
brell “* Neutrovernia,’’ fitted underneath, gives a smooth 
control over reaction. 


The Reward of Effort. 


It will be noticed that the lay-out is rather unusual, 
no panel being employed. This is in order that the con- 
trol handles may project through the side of the case 
in the most convenient and least conspicuous position. 
Furthermore, we are able to place the two condensers in 
a position well back from the side of the case, where no 
hand capacity effects will be experienced. Indeed, in 
spite of the fact that the hand comes in close proximity 
to the frame aerials, not a trace of this baneful effect 
has been experienced, and the receiver is delightfully easy 
to tune. It should be pointed out that the two tuning 
handles must be removed when inserting or withdrawing 
the framework from the case. A zo-volt Eveready ”’ 
H.T. battery is used, this being ample, provided the 


correct valve is used. The 2-volt accumulator weighs . 


14 lb., and has dimensions of 3łin.x rin. x 4}in., 
and is a type made for a portable hand lamp. Using 
one of the new o. 1 amp. 2-volt valves, it gives seventy 
hours’ service on one charge, which is, of course, ample. 
The short wavelength frame consists of 12 turns of No. 
26 D.C.C. wire wound into each groove, thus giving 24 
turns in all, a centre tapping being taken at the point 
where the wire crosses over from one section to the other. 
The long wave frame is similarly constructed, but con- 
tains 42 turns in each section. Two small holes are cut 
into the side of the 
case for the control 
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Fig. 5.— Details of the instrument lay-out. 


plug is inserted in the fixed resister holder, 


World a 25 


handles, and a large hole surmounted by the outer rim 
of a nickel-plated valve window is used for the insertion 
Using two-volt valves, a shorting 


this device 


of the phone plug. 


The method of mounting the grid leak aed fixed resister 
holder is quite straightforward. _ is 

being only incorporated for the: benefit of those readers 
desiring to use a Wecovalve or a Cosmos D. E. 11, 
which operate on 1 volt. It will be noticed that a 5- 
megohm grid leak is used instead of the conventional 
2-megohm. By adopting this expedient, it will be found 
that the signal strength and range of the receiver ts 
greatly enhanced, whilst the quality is not appreciably 
impaired. 

With regard to the question of valves, the writer has 
experimented at great length with these, and whilst 
practically all 2-volt valves 
of medium or low impedance 
give satisfaction, by far the 
best results were obtained 
with the new Cossor 
‘ Point-one ’’ detector type 
valve, which is of medium 
impedance. Excellent re- 
sults were obtained from this 
valve from the point of view 
of sensitivity, and also it 
was found that, owing to the 
special method of mounting 
the filament, the valve 
proved to be singularly free 
from microphonic noises. A 
high-impedance valve should 
under no circumstances be 
used, or diffculty will be 
experienced in obtaining the 
full beneft of reaction. 
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Wireless Without Weight.— 
This receiver has been subjected to very extensive tests 


on both short and long wavelengths, and, as a result of 


this, the writer is able to state definitely that the useful 


range of the receiver as it stands is about 20 miles for the 


local station and double that distance for the high— 
power station. This does not mean that clear signals 
are unobtainable at 25 miles, but that 20 miles repre- 
sents the limit of comfortable signal strength. Actually, 
it was found that signals were quite readable at 40 
miles from 2LO. The shortness of range on the high- 
power station may be questioned. The reason is, “of 
course, due to the fact that on the long wavelength the 
phase difference is not very great on opposite sides of 
this small diameter frame, and, consequently, the differ- 
ence of potential set up is small. If Daventry operated 
on the 400-metre wavelength | and still maintained his 
same power, a very great increase in range would be 
apparent. Similarly, if 21.0, maintaining his present 
power, adopted a wavelength of 1,600 metres, the use- 
ful range would probably be reduced to five miles. 
Several carrier waves were picked up on the short-wave- 
lengths, and on the upper range the carrier wave of Radio 
Paris could be picked up, but 
no useful results obtained. By 
winding a single turn of wire 
roughly round the end of the 
attache case and connecting the 
ends to a normal aerial and 
earth, a number of stations were 
received at pleasant strength, 
and the local station signals 
heard at a strength too loud for 
comfort. Later the instrument was tried at a distance 
of 50 miles from 2LO, by carrying a wire round one side 
of the room, looping it once round the outside of the 
case, and taking it down to the other side of the room 
to form a rough counterpoise, and excellent signals were 
obtained. In both cases, of course, the rough external 
winding forms an aperiodic aerial coupling. 

If anyone is staying in a hotel, therefore, which is 
within 20 miles of the local or 40 miles of the high- 
powered station, he may count on receiving pleasant 
signals from the unaided receiver. At greater distances 
entertainment can be obtained in the privacy of one’s 
own room by taking a wire across the room, looping it 
round the case two or three times in the case of a normal 
station, and ten or twelve times in the case of Dav entry, 
and then either taking it across the room again or 
ee it to a radiator. Probably two or three turns 
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of wire round the case and then attached to a normal 
aerial and earth will be the easiest method of testing 
this receiver when first constructed, unless the construc- 
tor is in close proximity to a station. After thus obtain- 
ing the ‘‘ feel’’ of the receiver, it will be much easier 
to operate it on its frame in the usual manner. 
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2 The completed receiver. 

Note the telephones in 

the compartment above 
the batteries. 

For those persons who live within 20 miles of a local 
station and more than 4o from Daventry, or within 4o 
miles of Daventry and at a greater distance than 20 
miles from any other station, it is hardly worth while 
incorporating the two frame aerials, and it is recom- 
mended that only one frame be constructed and the 
change-over switch omitted, in which case the circuit 
diagram in Fig. r should be followed. 

In conclusion, the writer hopes that this little instru- 
ment, which weighs less than ten pounds, including 
valve, batteries, and telephones, and is, therefore, really 
portable, will be found to fill a long- felt need amongst 
those members of the community to whom a portable 
receiver is a necessity rather than a luxury. 
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LIST OF COMPONENTS. * 


I Attaché case, 12in. X 7 in. x Jin. (Gray's Inn Trunk 
Stores, Ltd., 9, Gray's Inn Road, W. C. I). 

1 0:00025 mfd. square law variable condenser with friction 
drive (Ormond). 

1 0-:00005 mfd. variable condenser (Gambrell “ Neutrovernia’’). 

1 Three pole two way switch (Utility). 

1 0:00025 mfd. fixed condenser (Dubilter). 

1 0-001 mfd. fixed condenser (Dubilier). 

1 5 megohm, grid leak with clips (Dubilier). 

1 H.F. choke (Cosmos). 

I Single circuit filament control jack (Edison Bell). 


Total cost, including valve, batteries and telephones - - - 
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1 Telephone plug (Edison Bell). 

1 Valve holder (Bowyer-Lowe). 

1 2 volt accumulator, type M.P.2 (Exide). 

1 30 volt H.T. battery (Everready). 

1 Pair R.A.F. type 4000 ohm telephones (Leslie Dixon, Ltd., 
218, Upper Thames Street, E. C.). 

1 2 volt 0:1 amp. medium impedance valve (Cossor). 

1 Pair wander plugs. | 

Quantity of No. 26 D.C.C. wire. 

Length of red and black flex. 
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Sheffield 
Society's 
Exciting 

Field Day. 


IRECTION finding experiments in the open air 
D! generally prove fascinating, particularly when 
they can be carried out over a wide tract of varie- 
gated country. And when, moreover, the participators 
assume the roles of hunter and hunted, the excitement of 
the chase will make a summer afternoon seem all too short. 
A field day of this description was held on a recent 
Sunday by the Sheffield and District Wireless Society, the 
venue of the tests being the hills and dales in the Peak 
district of Derbyshire. 

A secret transmitter was set in operation at an unknown 
point within a defined radius, and the members of the 
Society were divided into three groups, each equipped 
with a frame aerial receiver. 
The three groups thus com- 
peted against each other in 
efforts to be the first to dis- 
cover the concealed station. 

The transmitter was in the 
charge of Mr. H. Lloyd and 
two other members, who were 
sworn to secrecy regarding the 
position which was to be taken 
up. C. W. transmission was 
used throughout the test, the 
anode supply being obtained 
from an Evershed generator 
driven from one of the wheels 
of Mr. Lloyd’s car. The 
party left Sheffield stealthily 
some time prior to the opening 
of the hunt. 


Sealed Instructions. 


The three receiving stations, 
working independently, were 
each equipped with a 2 ft. 
square frame aerial, two valve 
receiver (o-v- J), compass and 
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THE SECRET STATION. Mr. 
transmitter concealed in a barn at Brown Ed 
near Bassett. 


Three 
search, but 2 


rties were enga in the 
one was successful. 
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map. Each receiving station was given sealed instruc- 
tions before leaving Sheffield to proceed to certain points 
marked on the map as follows: 
(RI) Mr. Crowther’s party, (Rz) Mr. Jakeman’s 
party, and (R3) Mr. Raynor’s party. 

The only party successful in tracking down the trans- 
mitter was R3, and the movements mi ade and bearings 
taken by this group are of considerable interest. 

The accompanying map, reproduced from the Ordnance 
Survey, will enable the movements of the successful party 
to be followed. 

The hidden transmitter first began operating at 11 a.m. 
and continued for 40 minute periods until 3.10 p.m. with a 
half-hour interval at 11.40 to enable the searching party 
to take up a second position. Yet another move was made 
between 12.50 and 2.30 p.m., when the transmitters were 
partaking of lunch. It will be seen that owing to these 
tactical moves the ‘‘ sleuths ” had little time in which to 
think of lunch and still less in which to digest it. 

Meanwhile party R3 was getting well on the track. 
The first bearing was taken at Moscar Lodge, as shown on 
the map. Having now some idea of the right direction, 
R3 proceeded four miles to 
Shatton, when a further bear- 
ing helped to restrict the area in 
which the transmitter might be 
located. It was obvious that 
the transmitter lay in the neigh- 
bourhood of Ringinglow and 
accordingly the party set out 
on the six-mile journey to that 
place. The third and fourth 
bearings, taken at Ringinglow 
and Bassett respectively, show 
how the hare was run to earth. 
The transmitting station was 
situated in a barn as shown at 
the point T, about 100 yds from 
the actual intersection of the rst, 
3rd and 4th bearings. 

When the discovery was made 
no one was more surprised than 
Mr. Raynor and his search 
party. In carrying out their 
successful search, party R3 had 
taken 4 hours and 10 minutes. 

At 4 p.m. all parties made 
their way to Woodville,” 
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H. Lloyd's portable 
Farm, 
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Tracking a Concealed Trans- 
mitter.— 

Hope, the residence of Mr. 

R. Jakeman, where tea was 

served on the lawn. 

This fascinating and suc- 

cessful field day constituted 

the Society’s last meeting 

until the opening of the 

winter session. 

For the purpose of a field 
day, a D.F. hunt can hardly 
be equalled for the excite- 
ment which it can create, and 
for the practical experience 
gained by all who take part. 
While impossible to conduct 
within, or very near, a large 
town, D.F. experiments can 
always be effected a few 
miles out in the country. 
The example set by the Shef- 
field Society might well be 
copied by other societies 
anxious to hold a field day 
which will prove a real 
mame” 

There can be little doubt 
that, so far as most clubs are concerned, direction finding 
is a closed book, probably because the winter months are 
generally devoted to theoretical discussions and oppor- 
tunity for directional tests are comparatively few. In the 
summer, however, a field day devoted to D.F. will reveal 
a hundred and one lines of research and will open up 
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ON THE SCENT. A search party taking bearings on C.W. signals from the concealed station. 
The experiments obviously appealed to the bovine intelligence. 


fresh avenues for discussion during the winter. Informa- 
tion will be gleaned regarding screening effects exerted by 
hills, trees, buildings and, in certain cases, by geological 
formations. 

Practical experience with D.F. will also assist in the 
preparation of polar charts and prove a useful basis for 
experiments in determining the poriam of unknown 
transmitters. 


AMATEUR COMPETITION AND 
EXHIBITION. 


COMPETITION has been organised by the 

Selfridge Radio Society, to take place on September 
2nd, followed by an exhibition of all sets entered in 
Messrs. Selfridge’s Palm Court, by the courtesy of the 
Directors. There are seven sections open for competitors, 
therefore giving everybody a wide choice of entries. 

The competition is open only to bona fide amateurs 
who are members of the Radio Society of Great Britain 
and/or its affiliated societies, or members of the Wireless 
League and its branches. 

The prizes are as follows :—First prize, £15; second 
prize, £7 ros. ; and third prize, £5 ; also 100 consolation 
prizes of 30s. each, presented by the Mullard Valve Co. 
Radio components, etc., can be chosen at the option of 
the prize-winners from the manufactures of Messrs. Alfred 
Graham (Amplions), the Mullard Valve Co. and The 
Radio Communication Co. (components). All the entries 
will be eligible for the gold medal offered by Sir Arthur 
art for the best radio invention of the year. Professor 

M. Low has offered a special prize for the best set 
5 by a lady competitor. 

The full details can be obtained from the honorary 

secretary of local branches. 
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A Section Devoted to the Practical Assistance of the Beginner. 


AN IMPROVISED “ VERNIER” 
CONDENSER CONTROL. 


Condensers of the older pattern, 
without provision for fine control, 
may be used in simple sets designed 
mainly for local reception, but are 
hardly suitable for modern, sharply 
tuned receivers with highly efficient 
coils and transformers, as it is most 
dificult to make sufficiently accurate 


adjustments without the aid of special 


devices. 

It is often possible to fit a slow- 
motion dial to an existing con- 
denser, and this is almost certainly 
the best way of overcoming the diffi- 
culty, but is not always practicable, 
particularly when the spindle is of an 
unusual size. The next best alterna- 
tive is to connect a separate ‘‘ ver- 
nier ’’ condenser in parallel with each 
of the main tuning condensers ; many 
of the former now on the market 
occupy a very small amount of panel 
space, and room can generally be 
found for them. 

When it is not desired to go to the 
trouble of installing either of the 
above-mentioned devices, it may be 
mentioned that the use of an ordinary 
pencil, fitted with a soft rubber 
eraser tip, enables one to obtain an 
extremely fine control over the move- 
ment of the condenser for a few 
degrees of its rotation. The rubber 


tip should be firmly pressed against“ 


the panel in such a way that its side 
also bears against the periphery of 
the dial, when it wilt be found that, 
by turning the pencil slightly, a con- 
siderably reduced movement will be 
imparted to the rotor of the condenser. 
This arrangement is admittedly only 
a makeshift, but is surprisingly effec- 
tive, and has the advantage that the 
pencil acts as a form of anti- 
capacity handle. 


SELECTIVE CRYSTAL RECEIVERS. 


The average crystal receiver is not 
remarkable for its selectivity, and, 
indeed, this quality is, as a general 
rule, not particularly necessary, ex- 
cept to the small minority of listeners 
living in close proximity to a spark 
station. The position is, however, 
now somewhat changed, in view of 
the fact that the transmission of 
alternative programmes by neigh- 
bouring stations is being considered, 
and has, in fact, been tried experi- 
mentally. 

If suitable precautions are taken 
in order to reduce crystal damping, it 
is possible, and, indeed, fairly easy, 
to design a crystal receiver possessing 
a high degree of selectivity. A 
certain amount of signal strength 
must generally be sacrificed, but this 
will not be excessive unless circum- 
stances make it necessary to take 
extreme measures. 


pe 


Fig. 1.—Crystal circuits for maximum 
selectivity. 


The circuit shown in Fig. 1 (a) is 
the simplest arrangement likely to 
give the amount of selectivity which 
is necessary if the broadcasting of 
different programmes on the general 
lines of the original experiments be- 
comes an accomplished fact. Refer- 
ring to the circuit diagram, it will be 
seen that the aerial circuit is not 
separately tuned, and the coupling be- 


tween it and the tuned secondary coil 


is increased or decreased by moving 


the aerial tapping in such a way that 
a greater or lesser number of turns 
are included in the aerial-earth 
circuit. 

The coil may be wound as a simple 
single-layer solenoid with a total of 
80 turns of No. 22 D. C. C. wire on a 
3in. former, with a tapping at the 
15th turn from the lower end for con- 
nection to earth. This aerial section 
should be tapped at every second or 
third turn. A number of tappings 
should be made experimentally on the 
upper portion of the coil; when a 
low- resistance galena crystal is used, 
it may well be found that the best 
results from the point of view of 
selectivity with adequate signal 
strength will be obtained when the 
crystal is joined to a point only some 
ten or fifteen turns above the earth 
connection. 

It 1s suggested, when the receiver 
is first set up, that the crystal tapping 
should be connected to, roughly, the 
centre point of the tuned section of 
the coil, and the aerial to its lower 
extremity. When a station is once 
tuned in selectivity may be progres- 
sively increased by moving both aerial 
and crystal tappings towards the 
earth connection. The reduction of 
crystal damping, obtained by the first 
adjustment, will be found to have a 
very marked effect in improving the | 
sharpness of tuning. 

Another effective circuit arrange- 
ment, shown in Fig. 1 (b), is of the 
more conventional type, with a tuned 
aerial circuit and variable coupling 
between primary and secondary coils. 
It is, generally speaking, capable of 
giving somewhat better results than 
the simpler receiver described above, 
at the expense, however, of an extra 
tuning adjustment. 
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TESTING A NEUTRODYNE. 

A convenient method of testing a 
two-stage neutralised H.F. amplifier- 
detector was suggested in the ‘‘ Dis- 
sected Diagrams ’’ accompanying this 
section of The Wireless World for 
May 26th, 1926. Briefly, it was 
shown that the effectiveness of the 
transformers and of the apparatus 
associated with them could be tested 
by removing temporarily, in the order 
named, the second and first H.F. am- 
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plifying valves, and connecting the 
aerial lead to the anode sockets of 
the respective valves. 

In this particular case a trans- 
former-coupled receiver was under 
consideration, and the primary wind- 
ing was made to act as an aerial coil. 
The method is, however, applicable 
to a receiver operating on the tuned 
anode ’’ principle, but it should be 
borne in mind that some precaution 
must be taken to prevent excessive 


DISSECTED DIAGRAMS. 
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damping by the aerial, or a totally in- 
accurate idea of the condition of the 
set will be obtained, and, moreover, 


plicate matters. 

In practice, the trouble is most 
easily overcome by inserting a vari- 
able condenser of, say, 0.0003 mfd., 
set near its minimum capacity, be- 
tween the aerial lead-in and the anode 
socket of the valve holder. 


A suitable arrangement, under certain conditions, particularly 


No. 37.—Switching a Resistance-capacity Amplifier. 


Various practical switching arrangements, whereby different numbers of valves may be used at 
will, are shown below; the methods indicated are obviously equally applicable when three L.F. 
Circuits Nos. 3 and 4 are particularly useful when headphones are used as 

an alternative to the loud-speaker. 


stages are used. 


In order to The first L.F. valve may be eliminated by connecting a single- 
Note that a p change-over switch as shown above. This leaves the 
oud-speaker in the anode circuit of the last valve, which is 

presumably of the power type. 


The basic circuit diagram, without switching. 

simply matters, filament circuits are omitted. 

common H.T. voltage is used for all valves. (This may be qulte 
permissible, even as regards the detector.) 


„ 


thes 
(eggs Q 


The same as No. 3, but with automatic ĉontrol of the filament 

of the last valve, by means of an extra pole on the switch. The 

same arrangement may easily be applied to the No. 2 circuit, 

using the extra blade for breaking the filament circuit of the 
first L.F. valve. 


when a separate H.T. feed is supplled for the detector vaive. 
The loud-speaker (or teiephones) are transferred to the anode 
circuit of the first L.F. vaive, the second being eliminated. 


A 22 


the extra capacity introduced (that | 
of the aerial itself) will further com- 
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News of the Week in Brief Review. 


BEAM STATION. 
The new wireless beam 
Tetney, near Grimsby, destined for com- 


station at 


munication with Australia, 
completion. 


is nearing 


O0 000 
BROADCASTING IN IRELAND. 


The scheme proposed for the develop- 
ment of broadcasting is the erection of 
a high-power station at Athlone to serve 
the Midland area of the Irish Free State, 
with lower-powered stations at Dublin, 
Cork, Galway and Bundoran. The present 
Dublin station would, of course, be main- 
tamed for the Eastern area, and the 
station at Cork will serve the South. 


0 000 


HOSPITAL RECEIVERS, 


The local branch of the Wireless League 
has presented the Victoria Hospital at 
Kingston with a fine four-valve receiver, 
costing about £80, which has been col- 
lected for their Wireless for Local Hos- 
pitals fund. They hope to have four 
other hospitals similarly equipped in the 
near future. 3 


SHORT WAVELENGTH TESTS. 
The American Naval Research Labo- 
ratory has recently conducted tests to 
determine the most economical and reli- 
able channels of wireless communication. 
Regular messages have been exchanged on 
about 13 metres between the naval station 
at Bellevue, Anacostia, D.C., and Mare 
Island, California, a distance of about 
3,000 miles. This is considered a very 
satisfactory demonstration of the carrying 
er of short waves over a long distance 
in daylight,- even with a low-power 
transmitter. 
0000 
PIRACY IN THE I. F. 8. 


The Minister for Posts and Telegraphs 
in the Irish Free State estimates that 
twenty-five thousand persons in the Free 
State own wireless receivers, but of these 
only 5,000 had taken out licences since 
the beginning of the financial year. As 
it is proposed to erect four new broad- 
casting stations at a capital cost of 
£80,000 and an estimated annual cost of 
between £60,000 and £70,000, taxpayers 
are hoping that the Irish authorities will 
be successful in convincing these 
„pirates of the error of their ways. 


THE UNTIRING AMATEUR. 

Every day and all day in every country 
of the world, says Western Wireless, the 
amateurs are plodding along, helping to 
keep short-wave radio in its place as one 
of the foremost advances of modern 
science. Long live the amateur! 

2900 
PROPOSED WIRELESS EXHIBITION 
IN DUBLIN. 


The Wireless Society of Ireland is con- 
sidering the organisation of another Exhi- 
bition in Dublin during the coming 
autumn, but in view of the duty imposed 
on wireless goods in the Irish Free 
State, the Society wishes to ascertain the 
feelings of those whose interests are 
affected before taking any action in the 
matter. The hon. treasurer will, there- 
fore, be glad to have the opinion of 
manufacturers and others as to whether 
(1) an exhibition should be held in Dublin 
in the autumn; (2) under the manage- 
ment of the Wireless Society of Ireland; 
and (3) if they would become exhibitors. 


SPEEDING DOWN THE MUSIC. 


Women, all the world over, often fail 
to grasp the difference between a wircless 
receiver and a gramophone. The editor 
of a South African contemporary re- 
counts how a lady who found it difficult 
to keep pace with the tunes broadcast by 
the dance bands, enquired in desperation 
“ Will you please tell me how l can slow 
down the music for dancing? I have 
tried turning all the knobs, but it is no 


use. 
0000 


WIRELESS TELEPHONE SETS ON 
l WHALERS. 


A fleet of eight whaling vessels is to 
be fitted with wireless telephone sets. 
Experience has proved that this type of 
installation is better suited to the require- 
ments of such vessels than sets requiring 
an operator skilled in reading Morse. 
They will undoubtedly be of great service 
in the navigation of the fleet and in 
getting into telephonic communication 
with the shore staff. 


WIRELESS PICTURE TRANSMISSION. M. Edouard Belin (right), the distinguished 


French inventor, photographed at the Vienna broadcasting station. 
nis telephoto apparatus to Professor Richtera, a station director. 
enna station will shortly supply its listeners with a picture service. 


3 


He is seeu 
The 


23 


óg 


ESPERANTO AND TECHNICAL 
LITERATURE. 

At the first International Congress of 
the Technical Press, held in Paris last 
October, a resolution was passed suggest- 
ing that Esperanto shculd be used for 
summarising the articles appearing in 
the columns of various papers. The 
“ Electrician,” in commenting on this 
suggestion, points out that an author not 
only writes in a language, but thinks in 
it, and it is a matter of considerable difi- 
culty to translate his meaning into a 


language which is not a vehicle cf 
thought. 
This argument is undoubtedly true 


from a literary standpoint, but, at the 
same time, a universal though artificial 
language may be very useful in outlin— 
ing the skeleton of a scientific article for 
the benefit of widely distributed foreign 
readers. 
0000 
A.C. MAINS UNIT. 


In the theoretical circuit diagram given 
on page 7 of the issue of July 7th, the 
leads passing from the centre tapping 
points on the H.T. supply transformer 
are reversed. These should be changed 
over, making the lead from the ‘filament 
tapping point connect through the choke 
to the H.T. positive terminal. The prac- 
tical wiring diagram is, however, correct. 


oooo 


THE LOEWE RESISTANCE. 

Apropos of the article on High Ohmic 
Resistances by Dr. Kroncke, in our issue 
of June 30th, we are able to state that 
The Edison Swan Electric Co., Ltd., of 
123-5, Queen Victoria Street, E.C.4, 
possess the sole manufacturing rights in 
this country of the Loewe resistance. 

The outstanding characteristics of the 
Ediswan vacuum grid leak are that the 
resistance remains constant whatever the 
applied voltage; the resistor, being in 
vacuum, 18 unaffected by varying condi- 
tions of the atmosphere, thus ensuring 
the absence of crackle. They possess 
practically no self-capacity—a very im- 
portant factor, often overlooked for grid 
currents are minute, and consequently 
losses should be reduced to a minimum. 
The resistance element of the Ediswan 
grid leak, not being of granular type, 
does not pack up.” The end caps, 
which make perfect contact with the re- 
sistor, cannot slide or become loose, since 
they are cemented on to the glass tube. 

They are manufactured in the follow- 
ing sizes :—.5, 1, 2, 3, 4 and 5 meguhms, 
wid are retailed at 2s. 6d. each. 

©0000 


VOLTA CENTENARY. 


The centenary of the death of Alessan- 
dra Volta, which occurred on March 5, 
1827, will be celebrated next year at 
Como by an International Exhibition and 
Congress relating to telegraphy, tele- 
phony and radio, which will be held be- 
tween May and October. The radio sec- 
tion will include records, documents, 
upparatus and statistical and educational 
matters. Public bodies and firms who 
wish to participate should communicate 
with the Ministry of Communications, 
Viale de Re 131, Rome. 
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A BROADCAST AUCTION. 


One of the latest New York crazes is 
said to be listening by radio to auction 
sales. At a recent sale of a collection 
of works of art the bidding was held up 
for the space of an hour to enable lis- 
teners to make better offers by telephone. 
At the expiration of the time the lis- 
teners’ bids were read out and regular 
bidding resumed. 

We understand that this particular sale 
was in the cause of charity, and it is 
unlikely that dealers either in America 
or England will encourage the growth of 
this innovation. 

0000 


PRESIDENTIAL ADDRESS BROAD- 
CAST. 


The President of Haiti has recently 
broadcast two addresses, one in English 
for the benefit of listeners in the United 
States, the other in French to his people 
in Haiti. President Borno is greatly im- 
pressed with the possibilities of wireless 
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EVERYMAN'S 4-VALVE 
RECEIVER. 


A receiver of special interest to 

every reader will be described by 

Mr. W. James in our next issue. 

The receiver is one of extreme sim- 

plicity, and although economical to 

build, its efficiency places it in a 
class by itself. 


. . 
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WIRELESS IN MOUNTAIN HUTS. 


The Radio Club de France has decided 
to equip refuge huts in the Pyrenees and 
other mountain ranges with wireless 
transmitters and receivers. The difficulty 
of equipping these huts with land-line 
proved almost insuperable so, for the past 
three years, experiments have been carried 
out with wireless to enable mountaineers 
in difficulties to communicate with the 
world below. 


WIRELESS AT WESTMINSTER. 


(By Our Spectal Parliamentary 
Correspondent.) 


THE FUTURE OF BROADCASTING. 


Details with regard to the future of 
broadcasting were given by the Post- 
master-General during discussion on the 
Post Office Estimates in the House of 
Commons on Wednesday last. The Govern- 
ment, as already announced, propose to 
accept the recommendations of the Craw- 
ford Committee, and the new body which 
is to control broadcasting is to be set 
up in the autumn by Royal Charter and 
is to be known as the British Broadcasting 
Corporation. The House will have an 
opportunity of discussing the matter 
again in the autumn. At the outset, Sir 
Wm. Mitchell-Thomson said that the 
number of wireless licences actually in 
force was 2,076,000, as compared with 
1,387,000 a year ago. There was an idea 
that the rate of progress in the issue of 
wireless licences had fallen off, but the 
number of licences issued last June was 
higher as compared with June 1925. He 


Fears; that 
British Broadcasting Company should 
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hoped that no one would imagine that 
the Post Office would relax its efforts to 
prosecute any people who failed in their 
duty as citizens and as honest people 
to take out wireless licences. It was the 
cheapest form of entertainment ever 
offered. 

With regard to the future of broad- 
casting, proceeded Sir William, the 
Government had accepted in general the 
recommendations made by the Committee 
under the Chairmanship of Lord Craw- 
ford, which were, briefly, that the broad- 
casting service should be taken over by 
a public corporation, acting as trustee 
for the national interest ; that the corpora- 
tion should be licensed by the Postmaster- 
General for a period of not less than ten 
the undertaking of the 


be taken over as a going concern; and 
that the receiving licence should be re- 
tained at 10s. There would be no in- 
terruption whatever in the continuity of 
the service. The intention was that on 
December 31 the service at present 
conducted by the British Broadcasting 
Company should pass over as a going 
concern—plant, assets and a large part of 
the staff—to the control of the ne 
authority. 

As to the constitution of the authority, 
the Government felt that to set up a body 
by statute would prejudice its position 
from the start, by introducing into the 
minds of the public the idea that in some 
way or other it was the creature of Parlia- 
ment, and connected with political acti- 
vity. If broadcasting was to live in this 
country he was perfectly certain that its 
vitality would be increased directly as 
they succeeded in divorcing it from poli- 
tical activity. They also found insepar- 
able objections to setting up a new body 
under the Companies Acts, and they 
therefore proposed to move the Crown to 
ba pleased to grant a Royal] Charter for an 
incorporated body to hold a licence from 
the Postmaster Conceal and to conduct 
this service. The actual regulation of the 
functions of the new body would have to 
be made by the House of Commons, either 
by legislation in the autumn or by way 
of supplementary estimates. Whichever 
way was chosen there would be further 
opportunity for discussion of details, and 
before that discussion the draft of the 
petition and any relative papers would be 
issued. The new body would be called 
the British Broadcasting Corporation 
rather to emphasise the fact that it 
existed by Royal Charter, He had the 
financial arrangements in hand, under 
which he hoped it would be possible for 
the new body to start with a clean sheet, 
free from all liabilities. 


SMALL ADVERTISEMENTS. 


In view of earlier closing for press, 
necessitated by the August Bank 
Holiday, Monday, August 2nd, Mis- 
cellaneous Advertisements intended for 
insertion in The Wireless World of 
August 4th should reach Dorset House, 
Tudor Street, London, E.C.4, not later 
than first post on Wednesday, July 28th, 
or Branch Offices on Tuesday morning, 
July 27th. 
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The following abstracts are piepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1 J- each. 


An Electronic Grid Leak. 
(No. 252,554). 
Application date June 19th, 1925. 


What is virtually an electronic grid 
leak is described by the Dubilier Con- 
denser Co. (1925), Ltd., and J. V. Capi- 
cotto in the above British patent. The 
accompanying illustration shows a valve V 
provided with the usual grid G and fila- 
ment F. Connected to the input of the 
valve, that is, between the grid and fila- 
ment, is an ordinary tuned circuit L. C,, 
connection being made through the grid 
condenser C,. A valve connected in this 
manner would soon cease to function, be- 
cause the grid would assume a negative 
charge which would cut off the anode 
current. It is necessary, therefore, to 
leak the negative charge away from the 
grid, and for this purpose an ordinary 
grid leak is normally employed. Accord- 
ing to this invention, however, the grid 
is electrically connected to another fila- 
ment A sealed into the valve, this fila- 
ment being heated by a small battery B 
and the current controlled by a resistance 
R. As soon as the filament is heated 
electronic emission will occur, establish- 
ing a path directly between the path of 


using the emission from an auxiliary 
ament as grid leak (No. 252,554). 


the main filament F, thereby enabling 
the negative charge which accumulates 
on the grid to leak away. This leakage 
will be dependent upon the amount of 
emission from the auxiliary filament, 
which can be controlled by the variable 
resistance R, the arrangement thereby 
substituting the normal grid leak, and 
ocing, of course, more stable in operation 
than the usual variable high resistance. 
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A Reflex Circuit. 
(No. 251,374). 


Application dates February 11th, 1925, 
and March 28th 1925. 

C. A. Cleghorn describes in the above 
British patent a reflex circuit which will 
no doubt be of interest to experimenters. 
The novelty of the invention lies in the 


Resistance-coupled reflex ‘circuit 
(No. 251,374). 


use of a resistance as a coupling device 
for the first high-frequency stage, this 
valve also acting as a low: frequencv 
amplifier. Thus the accompanying illus- 
tration shows the arrangement of the 
device. An ordinary aerial tuning cir- 
cuit L, C, is shown connected in the grid 
circuit of the first valve, the anode cir- 
cuit of which contains a resistance R,, 
which is coupled by a condenser to the 
grid of the second amplifier. The anode 
circuit of this valve contains the pri- 
mary P of a high-frequency transformer, 
the secondary S of which is tuned by a 
variable condenser C, to the incoming 
wavelength. This is coupled in the nor- 
mal manner to the second valve V, 
through a coupling condenser C,, reaction 
being obtained in the anode circuit of 
the valve V, by means of an inductance 
L, and the secondary of the coupling 
transformer. The anode circuit of the 
detector valve also includes the primary 
winding of a low-frequency transformer 
LF, the secondary of which is included 
in the grid circuit of the first valve. 
The low-frequency potentials are thus re- 


amplified by the first valve, and are 
passed on through the coupling condenser 
C, to the second valve which also con- 
tains the telephones T. 

0000 


Double Earth Reception. 
(No. 251,693). 

Application date February 6th, 1925. 

Many aerial systems have been devised 
from time to time, and an interesting 
system .employing two earth connections 
is described in the above British patent 
by G. A. Morris and B. C. Stevenson. 
The accompanying illustration shows the 
arrangement of the reception system, 
which consists essentially of two indepen- 
dent earths X and Y, such, for example, 
as one made to a water pipe and the 
other to a buried plate. These are asso- 
ciated witn an ordinary receiver, which 
is shown as a variable induction L, and 
a crystal detector D connected to a pair 
of telephones T in the normal manner. 
Connection from the earths is not made 
direct to the set, but through an arrange- 
ment of variable condensers and a re- 
sistance. Thus, there are two variable 
condensers C, and C,, the former being 
in parallel with the two earths and the 


Circuit for double earth reception 
(No. 251,693). 


latter in series with one earth, while the 
variable resistance R is in series with 
the other earth. The remote side of 
the variable condenser C, and the vari- 
able resistance R are connected to the 
ordinary aerial and earth terminals of 
the receiving set. The series condenser 
C, may be between 0.00001 and 0.0003 
mfd., while the shunt condenser may be 
of the order of 0.001 mfd., and the 
variable resistance may be about 20 ohms. 
In another modification of the invention 
high-frequency chokes are shown con- 
nected across the two variable condensers 
C, and C, 
A 25 
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THE FOUR-ELECITRODE VALVE. 


Are we Taking Full Advantage of its Many Useful Properties ? 
By A. P. CASTELLAIN, B.Sc, D. I. C., A. C. d. l. 


HE four-electrode valve has not gained the popu- 
larity it should have, in view of its theoretical 
possibilities, and the writer is attempting, in this 

aaticle, to show why this has been so, and to see if it 
is worth while for the manufacturers to consider spend- 
ing time and money on producing special types of these 
valves—as they have done for the usual three-electrode 
tvpe. The conclusion arrived at is that there is a very 
big future indeed for these valves, if they are properly 
designed for the work they have to do—in fact, the 
writer is of opinion that they will become even more 
popular than the present type. 

It is perhaps not very well known that there are three 
main ways in which a four-electrode valve may be used. 
These are enumerated below. 


Four-electrode Valve Circuits. 


(a) The valve may be used as two ordinary three- 
electrode amplifiers, or for dual amplification, one grid 
dealing with high-frequency currents and the other with 
the low, as indicated in the diagram of Fig. 1. 

(b) The valve may be used for amplification and recti- 
fication at the same time—hcre the inner grid deals with 
H.F. amplification, the outer grid becomes the ‘‘ plate,” 
and may also deal with low-frequency amplification, 
while the plate is used as a control electrode for rectifica- 
tion, as shown schematically in Fig. 2. 

(c) The inner grid may be kept at a permanent posi- 
tive potential in order to reduce the effect of the“ space 
charge,’’ and so permit of much reduced values of H.T. 
being used. This is shown in diagram Fig. 3. 

It should be a fair assumption to make that a valve 
specially designed for method (a) will not necessarily be 
the best, or even a suitable design for methods (+) or 
(c), and as a matter of fact this is so, and one of the 
reasons why the four-electrode has not come into its 
own, is that existing designs on the market are very much 
of a compromise, and so do not give results with any 


HT + 


Fig. 1.—Schematic connec- 
tions of four-electrode 
val ve used for slmultaneous 
H. F. and L F. amplification. 


one method that might be expected of them from the 
theoretical point of view. 

Taking first method (c), the use of the inner grid to 
reduce H.T. value required, as being of the most general 
interest, from the point of view of use in existing sets; 
let us just see what are the general principles on which 
the valve must be designed. 

First of all, it is necessary to understand how the inner 
grid can affect the H. T. voltage required. 

A 20 


In the ordinary three-electrode valve, with the grid in 
metallic connection with one side of the filament (through 
the external grid circuit, of course) there is a cloud of 
electrons surrounding the filament when the latter is 
normally heated. With the valve in normal use only 
a comparatively small number of electrons from this 
cloud pass through the grid to the plate to form the 
plate current, and the presence of this cloud of electrons 
tends to limit the number of electrons evaporatmg from 
the filament, since electrons are negatively charged bodies 
and therefore repel one another, although, as electrons 
are removed from the cloud to the plate, they are re- 
placed by others from the filament. 

Thus, the larger the cloud the greater its et on 
suppressing more electrons from the filament. Now the 
size of this cloud depends on the potential of the other 

electrodes with re- 
spect to the filament, 
1. e., on the force 


Fig. 2.—Circuit for simultaneous H. F. e rect ifi 
cation and L. F amplification. 


tending to drag electrons away from the cloud. Ob- 
viously, since the grid is much nearer the cloud than the 
plate, a given potential change on the former will have 
a much larger effect than the same potential change on 
the latter, giving rise to the well-known amplifying pro 
perties of the valve; but, by making due allowance for 
this, it iS Convenient sometimes to regard the effect of 
these two electrodes as being due to one mythical elec- 
trode having a potential called the dumped potential 
(i.e., plate potential + amplification factor x grid 
potential). 


The Lumped Characteristic. 


Fig. 4 shows the relation between this lumped poten- 
tial and the plate current. 
It will be seen that the minimum value for the lumped 


„potential is the value shown at (a) in Fig. 4, when the 


valve is used as an amplifier, since below this value the 
plate current is not proportional to the lumped potential 

—and hence, since the plate potential is kept fixed, not 
proportional to the grid potential, therefore distortion 
will be produced. 

If this potential is of sufficient value the cloud will 
cease to exist, since all the electrons will be rushing over 
to the plate as fast as they evaporate from the filament, 
and the valve is then said to be saturated, or giving its 
saturation current. 

With the valve in use as an amplifier —cspecially in 
the case of a low- -frequency amplifier—the grid must 
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always be negative in order that no distortion may be 
produced by grid current flowing. Hence, since the 
lumped potential referred to above must be positive and 
of reasonable size, it follows that the plate potential must 
have a very large positive value in order to make up for 
the necessary negative grid potential, simply in order to 
cut down the space charge cloud to a size where it ceases 
to affect the linear relation between grid voltage and 
plate current. 

If the space charge could be reduced by other means, 
then quite small plate voltages would be all that is 
necessary, since we would at least save the value repre- 
sented by (a) in Fig. 4, which may be 30 or 40 volts. 

If we put another electrode between the grid and 
the filament, and make it of grid formation so that 
electrons may travel through it, then such an electrode 
if kept at a positive potential, will obviously reduce the 
space charge by providing a 
local pull on the elec- 
trons forming the cloud. 

So much for the action of 
the inner grid on the space 
charge and H.T. value re- 
quired. he next point to 
consider is what other effects 
the introduction of the 
second grid will have, especi- 
ally on the amplification 
characteristics of the valve. 

It has already been shown that the amplification of the 
three-electrode valve, as usually used, depends on the 
grid being nearer to the filament than the plate f. e., 
depends on the ratio of plate-to-filament to grid- to- ſila- 
ment distances, but it also depends on the ‘‘ closeness ” 
of the grid. e., on the ratio of space to metal in the 
grid itself—thus ‘a ‘‘ close grid means a high amplifi- 
cation factor and an open grid a low onc. 


mg: 3. — Connections for 
r ucing space charge and 
T. voltage. 


Spacing of Electrodes. 
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If we introduce a second ‘ plate ’’ (although of grid 
formation) as we are doing, between grid and filament, 
we must put it as far from the grid as possible, and 
therefore very close to the filament. For convenience, 
the H.T. supply to the plate will probably be used for 
the inner grid, so that the latter may be very open ” 
indeed, since it is to be very near the filament 

If the second grid is placed near the ordinary grid, 
then the amplification factor of the valve will obviously 


World 


97 


be reduced, since the effect is the same as bringing the 
plate nearer to the grid in an ordinary valve. 


Filament Emission. 


Another point that requires consideration is the fila- 
ment emission — especially in the case of low-frequency 
amplifiers. It is well known that a valve for loud- 
speaker work — commonly called a power valve, should 
have a large filament emission of the order of 25 milli— 
amps. or so saturation value, yet the writer is not aware 
of any four- electrode valve on the market which fulfils 
this very necessary condition. It is, of course, possible 
to approximate to the required conditions by connecting 
two or more valves in parallel, but this is a compromise, 
and an expensive compromise, too, which rather defeats 
what should be one of their chief advantages namely, 
lower installation and running costs. 

A moment’s consideration will show how the provision 

of a totally inadequate fila- 


ment (as in present-day 
z designs) adversely affects the 
5 use and popularity of these 
8 valves, since, to run a loud- 

speaker properly, power 
È L.F. valves must be used, 
c and since there are no power 


la four-electrodes yet on the 
market the ordinary three- 
electrode type will have to 
be installed, with its atten- 
dant high-tension battery 
having the comparatively high voltage of 100-120. 

Since this value of H.T. has to be supplied anyway, 
there is no advantage whatever in using four-electrodes 
for H.F. and detector stages in the set instead of the 
ordinary type—in fact, there is a positive disadvantage 
in the H.F. case, as existing four-electrodes have a much 
lower amplification factor than H.F. type three-electrodes. 

Also, valves used for dual amplification—as in methods 
(a) and (b) previously discussed—should have big fila- 
ment emissions, as they are dealing with L.F. amplifica- 


LUMPEO VOLTS 


Fig. 4.—" Lumped valve 
characteristic. 


tion—so that, until this condition is complied with, four- 


electrode valves are not likely to be popular or to replace 
the more usual type. | 

However, when this is done, and when they are other- 
wise correctly designed for the job they have to do, then 
they will come into their own, and also the real light- 
weight portable loud-speaker set will be a thing of fact 
and not as it is now—the product of an optimist ! 


EUROPE’S WAVELENGTH PROBLEMS. 


HE Committee of the International Wireless Union, 

which represents the principal European wireless 
organisations, met on July 5th and Gth in Paris. Ap- 
proval was given the points put forward in the report 
of M. Raymond Braillard, President of the Technical 
Commission, regarding the plan for redistribution of 
wavelengths among the European broadcasting stations 
working between 200 and 600 metres. This plan for 
re-allocation of wavelengths was given official sanction 
last March at Geneva, and it may be brought into force 
in the latter half of September. When applied, it 


should considerably reduce interference by neighbouring 
stations. 
Advice will be available to listeners regarding any slight 
modification to their sets which may be found necessary 
in order to adapt them to the new wavelengths of those 
stations to which they are in the habit of listening. 

The application of the Geneva plans will be a very 
important step forward in the development of broadcast- 
ing. Further plans with respect to stations work- 
ing on wavelengths of more than 600 metres are in 
preparation. 
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A Section Devoted to New Ideas and Practical Devices. 


CONDENSER CONNECTIONS. 
There is often difficulty in making 
connection to home-made condensers 
built up with sheets of mica and tin 


foil. If an attempt is made to use 
ordinary solder for the joint, it will 
be found that the tin foil will melt 
away before a satisfactory connection 
can be made. The difficulty is easily 
overcome by using Wood’s metal as a 


solder, though care must be taken 


that the iron is not overheated by 
force of habit to the temperature re- 
quired for ordinary tinman’s solder. 

Although electrically perfect, the 
joint is not mechanically very sound, 
therefore it is advisable to anchor 
the connecting wires just before they 


reach the condenser, and to complete 


the connection with a short length of 
home-made flex, consisting of four or 
five strands of No. 38 S.W.G. wire. 
-M. I. E. 
S ooo 

HEADPHONE IMPROVEMENT. 

The quality of speech and music 
from many types of head telephones 
is hollow and metallic, due to acous- 


Preventing resonance in head telephones. 


tic resonance in the cavity behind the 
diaphragm. This can be overcome 
to a large extent by filling the spaces 
surrounding the permanent magnets 
and speech coils with cotton wool. 
In some cases it may be advantageous 
to allow the sound-absorbing material 
A 28 


to come into actual contact with the 
underside of the diaphragm, in which 
case a ring of felt should be fitted, 
as shown in the sketch, to equalise 
the pressure on the underside of the 
diaphragm. Experiments with loud- 


speakers on the same lines would be ` 


well worth trying.—C. J. D. 
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CRYSTAL CONTACT. 


It is the experience of every crystal 
user that some of the best contact 
points are to be found on the sloping 
sides at the outer edge of the crystal. 


Improved crystal contact. 


It is, however, difficult to explore 
this region with the ordinary cat- 
whisker, which has been shaped to 
make contact with the face of the 
crystal. By bending the point 
slightly downwards and using an up- 
and-down movement of the adjusting 
knob instead of sliding it in a hori- 
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VALVES FOR IDEAS. 


Readers are invited lo submit brief : 
delails, with rough sketches, where neces- : 
sary, of devices of experimental interest 
for inclusion in this section. A dull 

: emitter receiving valve will be des- 

i patched to every reader whose idea is 

: accepted for publication. 
Letters should be addressed to the Editor, “ Wire- 


less World and Radio Review,” Dorset House 
Tudor St., London, E.C.4, and ‘marked “ Ideas.’ 


$ 2 
—— A ãũ“Avtw 0b „„ „„ „„ „„ „„ - 


zontal’ direction, an exceptionally 
critical variation of contact pressure 
can be obtained. This brings about 
a marked improvement in reception 
when applied to the many good recti. 
fying points to be found at the edge. 
—G. A. H. 
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COIL WINDING. , 


In winding solenoid and other coils 
a certain amount of friction is neces- 
sary in order to keep the wire taut. 
This 1s generally supplied by letting 
the wire slip through the fingers, 
which after a time causes discom- 
fort. A small piece of cloth may be 
used to protect the fingers, but a 
piece of Systoflex, about qin. in 
length, threaded over the wire is much 
better. By interlacing the tubing be- 
tween the fingers any desired degree 


SYSTOFLEX 
` TUBING - 


Method of keeping wire taut for coil winding 


of friction may be obtained, and it 
will be found that the insulating 
covering of the wire does not suffer 
in any way, since the area of friction 
contact is large. The method is 
particularly useful when using a 
mechanical winder —W. F. C. 
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21.—Willoughby Smith Links the Fastnet Rocks with Mainland. 


ARLY in 1892 the Trinity Brethren placed the 
Needles Lighthouse at the disposal of the Tele- 
graph Construction and Maintenance Co. in order 

that they might have an opportunity of testing a method 
of wireless communication, invented by Willoughby 
Smith, whose researches in the subject date back to 1883. 
Willoughby Smith was born at Great Yarmouth on 
April 16th, 1828, died at Eastbourne on July 17th, 1891, 
and was buried at Highgate Cemetery. At 20 years 
of age he commenced his life- 
long interest in telegraphic sig- 
nalling and cable-laying. He 
first joined (in 1848) the Gutta 
Percha Co., of London, and 
soon after commenced experi- 
menting in insulating iron and 
copper wires with gutta percha 
for telegraphic purposes. In 
1849 his company undertook to 
supply 30 miles of insulated wire 
to be laid from Dover to Calais, 
and during the following year 
Willoughby Smith manufactured 
and laid this cable. He was 
subsequently engaged almost con- 
tinuously in cable work, assisted 
Sir Charles Wheatstone with his 
experiments, and—in 1854—laid 
the first Mediterranean cables, 
between Spezzia and Corsica and 
Corsica and Sardinia, and later 
between Sardinia and Cona, in 
Algeria. On his return he was 
appointed Manager of the Gutta * 
Percha works, which (in 1864) 
were formed into what is now 
the Telegraph Construction and Maintenance Co., Ltd. 
In 1865 Smith’ was on the Great Eastern assisting in 
laying the cable from Ireland to Newfoundland, and he 
was again on board during the following year, when the 
second cable was successfully laid. 


Signalling to Trains. 


It would seem that it was one of his assistants who 
was the first to discover the peculiar properties of selen- 
ium, in or before 1878. Willoughby Smith did not, 
however, realise at that time the wonderful possibilities 
that this discovery held; indeed, it was not until com- 
paratively recently that these properties have been fully 
developed. 

Willoughby Smith’s first contribution to wireless ap- 
pears to have been made in 1883, when he read a paper 
before the Institution of Electrical Engineers on wireless 


communication with trains. 


Willoughby Smith. 


(This paper was dealt with 
in our last instalment, and we mentioned that the sugges- 
tions it contained were put into practice by T. A 
Edison.) He suggested fixing one or more coils of wire 
between the rails at any convenient distance from the 
signalling station and sending intermittent currents 
through them. Another coil ‘was to be fixed underneath 
the engine, or under the guard’s van, and telephones con- 
nected in the circuit. Then, as the train passed over the 
fixed spirals, a signal would be 
picked up and reproduced in the 
telephones. Phelps took the 
matter a step further, and, as we 
have already seen, in 1885 Edi- 
son and Gilliland developed and 
perfected it into a practical 
system. 


* Conduction Experiments. 


The result of these suggestions 
for communicating with trains 
seems to have caused Willoughby 
Smith to think that communica- 
tion by induction was not prac- 
ticable, and he appears to have 
then turned his attention to the 
| alternative method of conduction 
by earth and water. In Tue 
| Electrician (November 2nd, 

1888) he explained his method by 

which he had been able to signal 

to lighthouses and ships within a 

certain distance of the shore. 

From his shore station he laid 

two insulated copper wires 115 

fathoms in length. The ends 
of the wires, scraped clean, were twisted round anchors, 
their position being marked by buoys, about 100 fathoms 
apart, and in about 6 fathoms of water. Midway be- 
tween the two a boat was anchored with a copper plate 
hanging fore and aft about 10 fathoms apart, and con- 
sequently about 45 fathoms from either end of the 
anchored shore wires. This boat represented the sea 
station, and, owing to the state of the sea, a very wet 
and lively one it proved ; therefore, taking this fact into 
consideration, together with the crude nature of the 
experiment, it was remarkable with what distinctness and 
ease messages were passed. The last message sent from 
shore was: ‘ Thanks; that will do; pick up anchors and 
return.’ To this the reply came from the boat: 
‘ Understand,’ and they then proceeded to carry out 
instructions. The boat employed was a wooden one, but 
it would have been much better for my purpose had it 
A 20 
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Pioneers of Wireless.— 

been of metal, for then I should have used it instead of 
one of the collecting plates, as the larger the surface of 
these plates the better the results obtained.’’ 

With Willoughby Smith’s system signals were trans- 
mitted with ‘‘ distinctiveness and ease, and accord- 
ingly a patent (No. 8159) was taken out on June 7th, 
1887.. The system was tried in May, 1892, between 
Alum Bay, in the Isle of Wight, and the Needles Light- 

house, and communication established first with the tele- 
Phone as a receiver and later with a vibrator and Morse 
key. A mirror speaking-galvanometer was found more 
satisfactory, however, and a call apparatus was devised 
and installed successfully. The current from two or 
three Leclanché cells was found ample to maintain com- 
munication through the gap of water 60 yards in length. 

On the recommendation of the Royal Commission, 
Willoughby Smith’s method was subsequently installed 
at the Fastnet Rocks, off the south-west coast of Ireland. 
This is one of the most inaccessible beacons on our 
coasts, and so situated that it had been found impossible 
to maintain a cable, which was repeatedly broken by the 
waves. 

The Fastnet Rock is Soft. in height and 36oft. in 
length, with a maximum width of 150ft. By Willoughby 
Smith’s system it was placed in electrical communica- 
tion with the town of Crookhaven, eight miles distant. 

The shore end of the main ble was landed at a small 
bay called Galley Cove, about one mile to the west of 
the Crookhaven Post Office, to which it was connected 
by means of a subterranean cable. 

The call“ apparatus which at the time of its instal- 
lation was described as being both“ novel and substan- 
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SHORT-WAVE TESTS 


O maintain the enthusiasm of 
members during the summer 
season the Southend and District Radio 
Society is holding monthly meetings 
(Sundays, 10.30 a.m. to 12.30 p.m.) 
at Rochford. Last month’s meeting 
took the form of a series of two-way 
communication tests between the 
Society’s portable transmitter 5QK, 
situated in a meadow, and stations 
owned by Mr. A. C. Webb (6WQ) and 
Mr. C. J. Deal (6QO). Signals were 
successfully exchanged on a wave- 
length of 180 metres. The receiver 
and transmitter used on this occasion 
were constructed by Mr. Burrows (the 
Society’s chairman) with the assistance 
of Mr. Revell, both of whom contri- 
buted much to the success obtained. 
Intending members (who are welcome 
to any of the Society’s meetings) are 
asked to communicate with the hon. 
sec., Mr. Fred Waller, Eastwood 
House, Rochford, Essex. 
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tial ” is interesting. It automatically adapted itself- 
‘f to any variation in the earth or polarisation current, 
and consisted. essentially of two coils moving in a mag- 
netic field. These coils are mounted one at each end of 
a balanced arm suspended at its centre and free to rotate 
horizontally within fixed limits. The normal position 
of the arm is midway between two fixed limiting stops. 
Any current circulating in the coils causes the whole sus- - 
pended system to rotate until the arm is brought into 
contact with one or other of the stops—the direction of 
rotation depending upon the direction of the current. A 
local circuit is thus closed, which releases a clock-work 
train connected to a torsion head carrying the suspending 
wire, and thus a counter-balancing twist or torsion is 
put into the wire, and this torsion slowly increases until 
the arm leaves the stop and again assumes its free posi- 
tion. If, however, the current is reversed within a 
period of, say, five or ten seconds, then the clock-work 
closes a second circuit and the electric bell is operated. 
By this arrangement, whilst the relay automatically ad- 
justs itself for all variations of current, the call-bell 
will only respond to definite reversals of small period 
and not to the more sluggish movements of earth-currents. 
It is evident that one or more bells can be placed in any 
part of the building. The receiving galvanometer and 
the ‘call’ relay have worked very satisfactorily, and 
any man of average intelligence can readily be taught in 
two or three weeks to work the whole system. 
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NEXT INSTALMENT. 
The Early Experiments of Preece. 


WITH A PORTABLE. 


A MOBILE TRANSMITTER. The portable station 5QK, owned by the Southend 
and District Radio Society. Outdoor experiments in short-wave communication 
with other amateur stations were recently carried out successfully. 


JULY asst, 1926. 


Wireless 
World | #2 


QUARIZ TECHNIQUE. 


Calibrating a Quartz Wavelength Standard. 


By A. HINDERLICH, M.A. 


QUARTZ standard of frequency gives results of 

such superlative accuracy, at súch a modest cost, 

that at least one of these should form part of the 
equipment of every experimenter. This article describes 
how one may be set up and calibrated. 

The apparatus required is :— 

(a) Any receiver that has been roughly calibrated over 
some portion of its range. 

(b) A simple absorption wavemeter, borrowed, if neces- 
sary, for the occasion. 

(c) A quartz crystal. These are now available from 
several commercial sources. When ordering, the purpose 
for which it is required should be stated (to avoid getting 
one with extra weaker fundamentals), also the approxi- 
mate wavelength. For short-wave purposes, 360 to 400 
If the quartz has 


metres fundamental is convenient. 


Fig. 1.—Crystal—controlled oscilator. 


been cut by the experimenter the wavelength will be 
either 105 or 155 metres per millimetre thickness + 5 per 
cent. 

(d) Two surface-plates. The bottom one may be any- 
thing over one inch square, but the top one may with 
advantage be rather smaller. The 
finish obtained by using carborundum 
powder (obtainable as fine valve- 
grinding powder at any garage) on to 
plate glass (an old photographic 
negative plate will do) is sufficiently 
accurate. 

(e) The apparatus shown in Fig. 1. 
Here Ci is the mounted crystal, I., a 
tapped coil of about 15 turns closely 
coupled to the anode coil (with a good 
crystal it is dangerous to use L,, so 
this should be short-circuited when 
first trying an unknown crystal). L, 
C, must cover the crystal funda- 
mental. C, is a fixed by-pass con- 
denser. mA is any milliammeter that 
will give a readable deflection in con- 
junction with any valve that will 
oscillate with about 60 volts H.T. It 


WAVELENGTH IN METRES 


Fig. 3.—Curves plotted from Table I. 


need not be accurate, and may even be dispensed with 
later on. 

Fig. 2 shows the sort of thing that happens when 
L. Ci tune to about 28 metres, the crystal fundamental is 
on 45, and the condenser C, is varied. At A, the 
Li Ci combination is controlling, but at B it is the crystal 
alone. The sudden cessation of oscillations for a slight 
increase of anode capacity is characteristic of the crystal. 

To show the method of calibration, we have chosen a 
slightly exaggerated ‘example, merely to avoid confusing 
the diagram. We assume the crystal fundamental to be 


ANODE _.. 
CURRENT 


CONDENSER ———> 


Fig. 2.—Change of anode circuit in the circuit of Fig. 1 near 
a crystal resonance point. 


about 230, and that having picked up WGY’s easily- 
recognised crystal- controlled transmission on 32.79 
metres, we know the exact receiving condenser and wave- 
meter settings for this wavelength. The crystal oscilla- 
tor is started, and C, is varied until the sudden reduction 
of anode current shows that the crystal is oscillating. In 
this case, the 6th, 7th and 8th harmonics are picked up 
and recorded in Table :, columns 1 and 2. By reference 
to curve (a) in Fig. 3, which represents the previous 
rough calibration, we fill in the approximate wavelengths 
in column 3, and hence the real value of the fundamental 
in column 4. At the first trial these figures will rarely 
be identical, so we assume a more likely value, divide 
by the corresponding harmonic, and get column 5, which, 
when plotted out, gives curve (b). 
This looks very nice, but unfortu- 
nately does not pass through our cali- 
bration point, so we try again until 
it does, giving curve (c), plotted off 
column 6. 

We are now in a position to cali- 
brate the wavemeter off the receiver. 

Having now got both the receiver 
and waveineter accurate over a cer- 
tain range, it is easy to extend in 
both directions. The great thing to 
remember is to keep one of them con- 
stant whenever changing coils dn the 
other. If this precaution is neglected, 
one may find that one has started, 
say, from the 15th harmonic under 
the impression that it was the 16th. 
Results from both instruments should 
be plotted as they are obtained upon 
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Quartz Technique.— 
squared paper. It is sometimes possible to get confused 
between, say, the 4th and $} harmonics, an error which 
will be shown up when the curves are found to be irregu- 
lar. 

For a permanent standard, where cost matters, the 
variable condenser C, may now be replaced by a fixed 


TABLE I. 
1 | 2 | 3 - | 4 | 5 | 6 

Con- Approx | Approx. | Revised | Accurate 
denser Harmonic. Wave- Funda- Wave- Wave- 
1 length. mental. length. Jength. 

68.4 | 6th 38.1 228.6 37.8 | 3733 

58.0 WGY 32.79 — 32.79 32.79 

56.3 7th 33.3 232.1 32.4 32.00 

48.6 Sth 28.7 229.6 28.4 28.00 

— Crystal 230.0 230.0 227.0 224.0 


New Zealand Amateurs. 

Through the courtesy of Mr. 
Watt (A 2WW), editor of Radio in 
Australia and N. Z., we are now able to 
supplement and correct the lists of New 
Zealand amateurs which were published in 
the “ Wireless Annual for Amateurs and 
Experimenters, 1926.” 

Call-signs marked * indicate changes or 
corrections in addresses previously pub- 
lished. Other call-sigus are additional to 
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one of appropriate value, and the milliammeter may be 
removed, thus reducing the cost of bought components to 
about 15s. without the slightest sacriſiee of accuracy. 
The crystal itself will have cost from 17s. 6d. to 50s., 
according to the original specification. 

The accuracy attainable is governed by three factors. 
Firstly, that of the original wavelength standard chosen ; 
secondly, that of the closeness to which the dials may be 
read; and thirdly, by a small temperature correction. To 
make a measurement, the reading of the desired station 
is taken, then those of the crystal harmonics on either 
side, and if the calibration curve is reasonably straight, 
a simple interpolation gives the required result, other- 
wise the curve must be redrawn should the receiver have 
changed in the meantime. An ordinary wavemeter may 
develop an error of 1 per cent. in a very short while, 
and in any case has a limited range, whereas the crystal 
standard is permanent, and may be calibrated to 1 part 
in 1,000 under laboratory conditions, and relied upon 
ever after. 


» Mr. F. R. Neill (GI SNJ), at Whitehead, 
: Co. Antrim. 
An Australian Receiving Station. 

The illustration on this page shows the 
receiving station at Malvern, Victoria, 
owned by Mr. James Harding. The re- 
ceiver shown on the left, in a cabinet, 
is for ordinary broadcast reception, while 


AREE e a ats i the small set is for short-wave reception, 


and is tunable between 20 and 100 metres. 


previous lists :— 


Geueral Notes, 


British stations between 


Lord Antrim ” bound for 


It comprises a Schnell tuner with two 
stages of audio-frequency amplification, 
with which Mr. Harding has received 
stations in all districts of U.S.A. as well 
as in Europe. 


Change of Address. 

G 2BKD.—C. Ayres’, Trevone Cottage, 
Yarmouth Road, Oulton Broad, Lowes- 
toft. 


QRA’s Wanted. 
G 2BUW, G 5BC, G 6GI, B 2XX, 
EAC 3, LA ISE, P WR, SUC 2. 


1 AC L. S. Spackman, 2, Elizabeth St., Ponsonby, 
Nen Á Mr. E. Megaw (GI 6MU) is at present 
*1 AH Hartle & Grev, 96 Alten St., Auckland. on board s. s. 
vet Sande will, 98, Great South Rd., Auck- Montreal, and is returning some time in 
‘LAN H.P. M. Arthur, 266, Jervoise Rd., Heme August. ae Si 1 1 2 
av, Aucklan receiver o ard and wi e ease 
44 P k. Hobbs, 44, Te Aroha S Claudelands, fo work with e 
E. L. Aubin, , Manukau Rd., Aucklan 
IFA C. R. West, White Island, Auckland. 22.00 and 24.00 G. M. T. on 45 metres; the 
1 FD HE. peor: 28, Rosstrevor St., Hamilton, call-sign used is GX 6MU. 
Cc . 
IFE I. F. Wood, Waihau, Auckland. We understand that on July 7th he was 
1 FG es Tonslale, “ Heathdale,” Marohemo, about 350 . of Ireland and had 
uckland. y N "Jes i 
110 T. R. Clarkson, Madeira Lane, Auckland. arranged a nig tly series of tests with 
g AJ T. H. Bransgrove, Juliet St., Stratford. 
AN M. L. Weston, 47, Rarraud St., Dannevirk, 
Wellington. 
» AO G. A. J. Brunette, Club Hotel, Opunake, 
Weilington. 
*2 AW C. R. Clarke, 133, Thorndon Quay, Wellington 
2 BB C. Ward, 63, Norway St., Kelburn, Welling - 
ton. 
2 BK I. Hansen, 77. Linton St., Palmerston North. 
LBX R.G. Black, 22, Stafford St., Wellington. 
*2 BY N. C. Sheppard, New Plymouth. 
*2GH D. M. Tombs, 22, Burnell Ave., Wellington. 
2 YM Gisborne Radio Co., Rutena Rd., Gisborne, 
Wellington. 
3 AD A. C. L. Fooks, Cr. Park and Peter Sts., 
Asbburton. 
3 AE J. 0 5 c/o. J. Purser, Leeston, Canter- 
3 Al Rangio ra High School, Rangiora, Canterbury. 
3 AJ F. Blake, Rangiora, Canterbury. 
3 AK A. H. McL. Grubb, 205, Wai-iti Rd., Timaru, 
Canterbury. 
*3 AM L.A. Halcrow, 441, Madras St., Christchurch, 
Canterbury. 
3086 H. p. V. Brown, 49, Gracefie'd St., St. Albins, 
Canterbury. 
AB Otago Radio Assn., Princes St., Dunedin. 
AC R. E. Robinson, 3, Chetham Ave., Dunedin. 
*4 AK F. P. Earland, 33, Ww averley St., Dunedin. 
“4AM W. McG. Crockett, Tiverton St., Palmerston. 


440 H.H. Shrimpton, 17, Coney Hill Rd., Saint 
Clair, Dunedin. 
4AQ N. Arundel, 26, Moray Place, Dunedin, Otago. 


4AZ T. K. S. Sidey, Caversham, Dunedin. 


ental Stations. ENERGY IN AUSTRALIA. 
*2 Physics Dept., Victoria Uuiversity College, which is owned by Mr. J. 
Wellington, 
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The QSL cards screening the walipaper at this statien, 


Harding, of Malvern, Victoria, Australia, tell their 
own story. 
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THE GOOD OLD DAYS. 


Some Radio Recollections of the Pre=Broadcasting Period. 


ADIO broadcasting has so quickly become a 

national institution that it is difficult to realise 

how few years have passed since the days when 
the possessor of a wireless set was regarded as some sort 
of scientific enthusiast—not to say genius. Sitting in 
the comfort of your armchair beside a fire, your news- 
paper on your knee, your loud-speaker in a corner, one 
could hardly wonder if you asked, ‘‘ What was there to 
listen to then? Indeed, what was there? A ‘‘ mush ”’ 
of spark, arc, C.W.—Morse, all Morse ! 

How many shops there were in the country dealing in 
radio apparatus I will not attempt to hazard a guess, 
but they were very few. I lived in the Midlands at the 
time, and I sent to London or Manchester for everything 
I wanted; my own electrical dealer didn’t even stock 
double cotton-covered wire! Valves were scarce; the R 
type were mostly of French manufaeture and were excel- 
lent value for 12s. 6d.; they were bright emitters, of 
course. I have still one survivor in regular use. 

The trouble with valves was that as so few establish- 
ments sold them it was usually necessary to obtain them 
through the post, and they did not invariably arrive with 
their filaments intact. Hence, since dealers sent at 
buyer’s risk, the cost was not 
infrequently increased, and 
one fell back in despair on 
the crystal. 


Home-made Components. 


Ordinary component parts 
were usually taken from 
ex-Government sets. Practi- 
cally everything was second- 
hand, and catalogues stated 
what was new, the reverse of 
more recent procedure. Some 
very good stuff was obtainable 
if you knew where to look for 
it, but, generally, you made 
everything possible yourself. 
There wasn’t much variety ; 
for instance, there were only 
two or three makes of tele- 
phones, but what you got was 
good, unless, supposing it was 
second-hand, it had seen too 
much war service. This you 
had to guard against, though 
phones were usually recon- 
ditioned by their manufac- 
turers. | 

The erection of an aerial set 
the district guessing; who 
would have thought that in 
such a short time it would be 
possible to see a whole row of 
houses each with its dropping 


IN THE GOOD OLD DAYS. A corner in the wireless room 
at CXX (Mr. F.C. Stimpson of Leyton) circa 1913. Note the 
large inductance for tuning to the Clifden Station, the large 
variable condenser, the tubular condenser on the wall and 


the several crystal detectors. The spark transmitter con- 
sisted of an electrolytic interruptor, step-up transformer, 
rotary and quenched gaps with strip wound inductances We 


tuning to 150 metres 


pole supporting 1ooft. of wire? You were re- 
garded as something of a marvel; some scientific 
dabbler who would ultimately explode himself and prob- 
ably wreck the locality. And then you would ask in 
one of your doubters and let him listen, awestruck, to 
Cleethorpes’ grate or Nauen or the Eiffel Tower. What 
remarkable distances! And he would go home still 
doubtful. 

There was only one receiving licence at that time, just 
as, after a complexity of categories, there 1s only one 
now. It was obtainable direct from the G.P.O., and 
the Postmaster-General required two written references 
and a definite assurance that you were of British nation- 
ality. You received periodic visits from one of his repre- 
sentatives who inspected your set in order to see that you 
were not using more than rooft. of aerial wire, or more 
than one valve if you had expressly stated that you were 
only going to use one valve. These visits were sometimes 
rather humorous, for the representative often came from 
the local post office, and knew next to nothing of wire- 
less. Then, out of the sheer love of having it to boast 
of to your friends, you refrained from showing him the 
frame aerial or the extra bit of wire tucked away behind 

the house, or the additional 

Bosch valve you had picked up 
more on account of its merits 

as a sourvenir. 


Portable Sets. 


You were not supposed in 
those days to move your set 
temporarily from one house to 


another without a permit. 
There was a form of Pedlar’s 
Licence obtainable if you 


wished to take your set round 
to your friend’s or away with 
you on your holidays, but I 
never met anybody who had 
applied for one, it being con- 
sidered much more the thing to 
carry your junk about in 
a suitcase, yourself assuming 
an air of mysterious import- 
ance. No doubt they were 
used by itinerant lecturers, to 
one of whom I remember 
listening once when I was in 
the North. A modest fellow, 
this, who told us, on showing 
a slide of Carnarvon's valve 
panel, that he had there re- 
ceived a shock sufficient to 
hurl him sixty yards! It may 
have been feet; but I'm glad 
he got over it, anyway. 

used to listen to 
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Cleethorpes at 6 p.m. There was nothing im- it should until some absolutely secret method of wireless 
portant about Cleethorpes, really, but its reception communication has been evolved. We used to time our 
was not considered a bad day’s work. Then there watches by Eiffel Tower’s signal at 11 a.m. at that time, 
was Horsea’s Press news a little later. This, of or by Nauen at noon. 

course, was thoroughly interesting, but it necessitated a After that came the first glimmer of telephony, although 
considerable time spent in laboriously deciphering Morse we had heard of it, of course. Now we got scraps here 
before it could be read in its entirety and fully appre- and there: Koenigswusterhausen, the Hague—the epoch- 
ciated. The famous Poldhu, the station from which making Dutch concerts—aviation stations and aeroplanes, 
Marconi transmitted his first transatlantic message, was and later Writtle. 

another favourite ; and there was Moscow with Bolshevist We are told that we are rapidly approaching an era of 
propaganda. It was amusing trying to solve code tele- international broadcasting, but I think some of the 
grams and intercepting private messages, but under the glamour of the old days has gone, because then it was 
terms of our permits we were not permitted to divulge entirely ‘‘ wireless, and there were no land-lines inter- 
anything we heard. Hardly anybody bothers with that connecting stations. W. H. C. 


if ’ * 
= \ 
= . / * | 
d - 2 j À = 
= ye N 
Pm aa ae 22 A 
=.. va Ai eme 1 T — ~g 
N ae T = rr Gh: 
tet Glee t 1 j; Pin 


wftreeversi O Da Sayd 


London, N.10. 8DGS, 8LZ, 8KOA, ®8GSM, 8RK, 
Great Britain:—2AK, 2AL, 2BAV, SUDI, 80QP, 8RZ, 8XX, BAR, 8XPX, 
2BAZ, 2BMA, 2BQ, 2BRD, 2DR, OCMV, 9BE, 8KP, 8EZ, SPAM, - 
OFZ, IGN, 2HQ, ZA, 211, 270, 8NOX, 8JYZ, SPRY, 8YY, 8XLH, 
2KI, 2KJ, 2KK, 2LF, 2MA, 2NX, SJIN, SWW, 8RBP,  8BA, 8CN, 
2QF, 2QM, 2QV, 2RB, 2UA, 2V0, 8PHI, 8GAZ, 8FRX, 8JB, 8RIT, 
OwW, 2vO, 2YU, 5BR, 5CX, 51H, 8BN, 8JRT, ARL. Belgium :-—D8, 
SRO, 5LB, 5MU, 5NX, SNY, 5OC, ~ — a2 4 K6, Bl, G33, B7, K3, B8, 08. MB, 

BRH, 5RS, 581, 5SR, 5TU, 5TZ, MZ, Al, 4Y¥Z, 4QQ,. S4, K8, K4, 


5UQ, 5US, 5UW, 5YG, 6AH, 6AM SMUI, SMUP, SMUV, SMVC, KW3, A8, A4, H6, W7, T8, 9WJ, 
8 6BN, 6BR, 6CJ, 6CL, 6F A, SMVG, SMVH, SMVX, SMWE, E4, IW, 85, K2, Y8, W5, 4AA, 
6FT, 6GF, 6GG, 6HF, 6HT, 61A, SMWF, SMWG, SMWS, SMXA, V33. Holland: :—OWC, PC TT, eco, 
6JH, 6LD. MI 6NO, 60G, 60X, SMXC, SMXU, SMX, SMXZ, PCK4, PLL, OBX, 12BB, PCR, 
EPU. 6RY, 682, 6TD, 6TW, 6VT, SMZX, SMZZ. P. S. A. IAA, IARE, PCPP, OHBN, OKS, PCMM, TPX, 
6WG, 6YN 6YT, 6YU 6YZ, 62A, 1AVL, 1AW, 1BF, 1BZP, ICAL, 1CH, 2PZ, ‘OBH, OFP, PB. Sweden :— 
6ZD, 62. Northern. Ireland: :—2IT. 101, 1CKP, ICME, 1CMF, 1CMX, 1KB, SMUA, SMYG, SMWS, SMUv, 
2WK, 50H, 5NJ, 6QD, 680, 6TB, 1PL, 1SW, 1XM, 1XW, 2ABR, SMVG, SMXV, SMVL, SMVX, 
6YW. Trish Free Slate :—1IB, IIX, 2AEV, 2AGK, 2AGP, 2BDĠ, 2BDV, SMSY, SMXG, SMTX, SMTN, 
11Z, 3XX, 3YM, Zyx, 322. Hol. 2BGM, 2BRB, 2BUY, 2BW, 2CVJ, SMWR, SMVH, SMYU, SMVJ, 
land:—OAW, OBX, OFP, OGG, 2CWR, 2CYX, QIN, 2KG, 21. E, SMTN, SMSR. Finland :—S2CO, SGC, 
OHB, OKH, OKS, OPM, Bel- OX AC, 3BHV, 3BWT, 3JW, 3LE, SAB, S2NL, S2NM, STB. Ger- 
gium :—A4, A44, A8, Bi, at BI8, LW, 4CH, 48A, 4VS, 4XE, 5MI, many :—Y5, W3, 4GA, KPL, P6, 
B44, C22, F4, G33, 144, K2, K3, 58R. SXAY, 6NX, 7DF, 7DX, 7ZU, 05, Pa, W9. Denmark :—9GZ, 9YU, 
K44. M1, M2 M8, 02. P2, P7, 8AKS, BALY, BATX, '8BCO, 8EQ, 9WJ, 7BZ, 9SA, 7ZM, 7BZ, 7ZM. 
Q22? R6, RƏ, Sl, 82, S4, SS, 86, 8GX, 8GZ, 8PL, SXE. 8ZE, 9ABP, Spain: — EAR23, EAR, EAAS, 
U33, V33, V5. 21. Z6, 27, 28, 9BC, 9BRT, 9CYU, 9EAN, 9EAR, EAR9. Brazil:—1AK, IAE, IAW, 
Z9. France:—8AB, 8AG, 8BA, 8BP, 9EAZ, 900, KEL, WIZ, NAD, 140, 1AR, IBI, IIA, 2AB, IIC, 
8BU, 8B W, 8CA, 8CC, 80H, 8CL, NUMM, NOT. Canada:—1AA, IAR, 5AB, IAF, SNI, IBB, 1AX, 14, 
8CO, 8CP, 8CT, 8DHH 8DI, 8DJ, 1BQ, 1DD, 1DF, 2AX, 2BG, 2BN, 5UB, 1AD, 1AN, 6QB, 3AA, 2AF. 
8DK, 8DP, 8DGS, 8EI, , 8EU, 8EZ, X; 3BQ, 3HZ, 400, 4GT, United States: —5z AZ, 5AWS, NIDK, 
8EN, 8FR, 80 X, dH U, 816, SIX, 1 8AR. Brazil —1AA, 1AB, 2XG, IAVL, 1ALL, IMV, 2AL, 
8JB, 8JF, 80 RT, 8J VZ, SKB, 8LPP, 1AK, 1AL, 1AP, 1AT, 1AU, 1AW, 2ASQ, 1ZK, IML, 1BUO, 2APV, 
MR, 8NA, 8NO, 8NOZ, 80QP, 2AA, 2AB, 488. 5AA, 5AB, 5AG, 1AAG, 2CVJ, 1UW, 2AHM, KEGK, 
8PAM, 8PEP, 8PGL, 8PM, spy, SAT, 60A. Chile:—2RM, 2LD, 31J, IKK, 2U0, 2TT, WIZ, WVR, NKF, 
8QC, 8RVR, 8RZ, 8SSY, 8TOM, 4RM, CLAA, 9TC. Argentine :—A8, WOK. Switzerland :—9XA. Chile :— 
8UOU, 8UT, 8VO, 8WEL, 8ZB, BDZ. CB8, DB2, FC6, FG6, HA2, 2LD. Yugo-Slavia:—7XX. Portugal 
8ZEB,. Germany :—4AS, 4WM, JI, HB1. Miscellaneous : :—YHBK, HZA, and Maderia:—1AE, _ 3GB, 1AW. 
._ K4, KI8, P6, WI, W3, Y4, Y8. ANDIR, PI3AA, J1AA, A3 BR, Porto- Rico: — ARX. Italy: — SRA, 
Lu xembourg :—1 AA, 14G, 1AZ, 1ES, ASKB, Z4 AC, KEGK, O A6N, O2SR, 1GW, 1NO, 1BK, 1CH, 1JBD. Nor- 
1JW. Spain:—EAR2, EAR3, EAR7, YS7XX, Csokz, 'S2ND, Sas, way - IAE, IAG. Austria — Wa. 
FARQ, EARIO EAR18, EAR20, SANN, RNRL, PE6YX, FI8QQ, Australia :—2LM. New Zealand :— 
EAR23, EAR24. Italy :—1AS, 1AX, SS8LBT, E1BH, G2WE, G2EL, 2AC, 4AM, 2AE, SAG, 4AA. 
1BB, 1BD, 1CH, 100, 1ER, IFP, G2EF, G6EZ, 6EP, U4IRT, U4vT, Russia:—RCRL,  RCB8. —— Miscedlan- 
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1GW, IMA, 1NO, IRG, IRT, CAA, FJJ. eous :—P 7VX, GER, B 285W, YR, 
1SS, 1SRA, 1FW, Switzerland :—9AD, (0-v-0, 0-v-1) 8 to 50 metres. DEZ, SBF2, BZ SNI, HRP, GBM, 
9BF, OCA, 9GP., XA, XN. J. Hum. SUC2, BTS, BEA, G SWK, NOT, 
Poland :- TPA, TPAJ, TPAV, Bridlington. KP4A, NTPX, DM, PKX, NVU, 
TPAX, TPAY. Norway :—1A, IB, (May lst to June 26th.) GWAO, NPB3, LPZ, LCO, PTQ, 
4N, 4X. Denmark :—7BJ, 7BX, 7BZ, France :—8VY, 8GI. FW, 8PEP, TBMN23, GW 3ZZ. 
EW, 7JM, 7JS, 7MT, 7ZM. 7VX, 8SAX, 8IX, FL, 8CL, 8VO, (0-v-1) On 30 to 50 metres. 
Sweden:—SMRG, susp,  SMSR, 8DP, 8MB, OCTU, OCNG, OCNP, T. Woodcock 
SMITG, SMTN, SMUF, SMUH, 8XX, 8FP, 8PM, 8CL, 8UT, 8SSW, (G 600). 
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FUNDAMENTAL RECEIVING PATENTS. 


The Principal Inventions for which Royalties are Claimed. 


By W. 


valves know that royalties are paid when they 
purchase their sets, but I wonder how many know 
to what the patented inventions included therein relate. 
I may state at once that the royalties are payable in 
respect of certain fundamental or master circuit patents, 
and do not specifically concern the components themselves. 


A LL owners of wireless receiving sets employing 


amplifier with crystal detector 


Fig. 1—Single sta 
i (Brbish Pat Patent No. 8,821; 1913). 


There are at a present time patents in force for each 
of the following valve circuits :— 

(a) High-frequency amplification, 
detector. 

(b) Reaction. 

(c) Grid-leak rectification. 

There are; of course, very many other valve-circuit 
patents, but I do not think one will be able to reach out 
very far with a receiving set without using one or all of 
the three functions mentioned above. 

The first British Patent relating to high-frequency 
amplification followed by a detector is No. 8,821 of 
1913, communicated by the Gesellschaft für Drahtlose 
Telegraphie m.b.H. The actual circuits of this patent 


followed by a 


Fig. 2.—H.F. 


am plifier, 
(British Patent No. 8,821; 1913). 


crystal detector and L.F. amplifier 


specification are shown in Figs. 1, 2, and It may 
be taken therefore that high- -frequency ampliſication was 
first known in this country in 1913. I say this country 
because I believe that the arrangement shown in Fi ig. 1 
of the drawings was invented by the German engineer 
von Bronk in 1911, and that the circuits shown in ‘Figs. 
2 and 3 are the joint invention of the German engineers 
Schoemilch and von Bronk in 1913. These prior inven- 


H. PAULETT. 


tions, however, have no effect upon the British patent, 
and are only mentioned as of historical interest. 

Fig. 1 shows a high-frequency valve followed by a 
crystal detector; Fig. 2 shows a high-frequency valve 
followed by a crystal detector and by a low-frequency 
amplifier; and Fig. 3 shows a single valve adapted to 
function as a high-frequency amplifier and as a low-fre- 
quency amplifier at the same time, a crystal being used as 


eer 


Fig. 3.—Single valve and crystal reflex receiver (British Patent 
No. 8,821; 1913). 
a detector. This, of course, is the now well-known reflex 
or dual circuit. 

In the light of present-day knowledge there is nothing 
unusual in the circuit arrangement of Fig. 1, although 
it is interesting to note the presence and position of the 
grid bias battery H in the grid circuit of the high-fre- 
quency valve and also the position of the H.T. battery. 


Tuned Intervalve Couplings. 


Fig. 2 is more interesting, since it shows a high-fre- 
quency transformer K with an untuned primary and a 
tuned secondary. The crystal I., moreover, is shown as 
adapted to be tapped across only a portion of the 
secondary. The transformer C is a low-frequency 
coupling and P a telephone transformer. Compare the 
position of the H.T. battery with the arrangement shown 
in Fig. r. 

Fig. 3 is still more interesting because it shows how 
to arrange a valve to amplify at both high and low 


Fig. 4.—Multi-stage H.F. am). (British Patent No. 147,147; 
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Fundamental Receiving Patents.— 

frequencies simultaneously. Points of interest not to be 
overlooked are the H. F. by-pass condenser Q across 
the secondary of the L.F. transformer C, and the 
position of the by-pass condenser R between the 
low-potential end of the primary of the high-fre- 
quency transformer P, and the filament. The position 
of the feed-back L.F. transformer C is interesting since 
its secondary is connected in the filament side of the grid 
circuit. Moreover, a high-frequency transformer K, 
having a tuned secondary and the crystal tapped across 
only a portion of the secondary, is used to couple the 
crystal I. to the plate circuit. 

The first multi-stage high-frequency amplifier was also 
invented in 1913, this time, however, by the American 
engineer E. F. W. Alexanderson. The British Patent is 
No. 147,147, and was filed in the name of the British 
Thomson-Houston Company, Ltd. This patent shows 
the tuned transformer method, and also the tuned anode 
method. Figs. 2 and 4 of this patent are reproduced 
with modern conventions in Figs. 4 and 5. 

Fig. 4 will be seen to comprise two, stages of high- 
frequency amplification followed by a valve detector, the 
high-frequency stages being transformer coupled, and the 
grid or secondary circuits tuned. 

Fig. 5 comprises two stages of tuned anode high-fre- 
quency amplification followed by a valve deteetor. Both 


1 

1 

1 

t 
pi 


Fig. 5.—H.F. amplifier with tuned anode coupling (British 
Patent No. 147,147; 1913). 


these figures show the grid-leak method of rectification, 
but this particular invention was not devised by 
Alexanderson, and is not claimed by itself in this patent. 

The next step in the development of valve receiving 
circuits was the invention of reaction for the production 
of continuous oscillations by the reaction of a three- 
electrode valve upon itself. The patent situation on this 
invention in some countries is very involved, but in this 
country there are five important patents relating to 
reaction. The numbers, dates, and inventors are as 
follows :—13,636/13, June 12th, 1913, C. S. Franklin 
(Marconi Co.); 147,042, October 29th, 1913, E. H. 
Armstrong ; 28,413/13, December gth, 1913, H. J. Round 
(Marconi Co.); 24,231/14, December 18th, 1913, E. H. 
Armstrong; 252/14, January 5th, 1914, Von Arco and 
Meissner (Marconi Co.). 

In the United States the Commissioner of Patents 
awarded Armstrong the priority, the date of the invention 
being January 31st, 1913. This decision was, however, 
subsequently reversed in the Court of Appeals, and the 
priority of August 6th, 1912, awarded to De Forest. It 
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is pointed out here that these priority dates are based on 
documentary evidence and not on actual filing dates in 
the United States Patent Office. 

In Germany, however, Dr. Alexander Meissner applied 
for a patent on April roth, 1913, for the invention shown 
in Fig. 6, while in Austria Von Strauss applied for a 


T + - 


Fig. 7.—Probably the first oscilla- 
ting valve circuit to be protected. 
The circuit is given by Von 
Strauss in his Austrian Patent 
applied for on 1ith Dec., 1912. 


Fig. 6.—The 8 valve 


circuit described 


Meissner in his Cerman 
Patent, 1 10th April, 


patent on December 11th, 1912, for the invention shown 
in Fig. 7. The priority dates awardéd to De Forest and 
Armstrong in the United States, Meissner’s German 
patent, and Von Strauss's Austrian patent, however, have 
no effect upon the five British patents mentioned before, 
and are merely given as being of historical interest. for 
in this country the first inventor is Mr. C. S. Franklin, 
of the Marconi Co. 


Reaction in Receiving Circuits. 


The opening paragraph of Mr. Franklin’s specification 
refers to the reflex circuit in the following words :— 
It has been shown that an exhausted tube which con- 
tains a heated cathode consisting of a strip of metal 
covered with an oxide and two anodes, one of which 
is in the form of a plate with holes and which screens 
the cathode from the other anode, can be used in a wire- 
less receiver for magnifying both the received oscillatiohs 
and the telephone currents. 

The specification then goes on to state: According 
to this invention when such a tube is used for magnifying 
the received oscillations we make the circuit, in which the 
magnified oscillations occur, react on the circuit. in which 
the oscillations to be magnified occur by coupling these 


1 


= 

Fig. 8.—High-frequency amplifying eiecit Y 8 8 grid 
a 0 plate 3 followed by c showa by 
C S. Franklin in his British Patent 1 636 Or th Jane. 1914. 
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Fundamental Receiving Patents.— 
circuits, either electrostatically or electro-magnetically, 
to a certain degree. 

“Tf the coupling be too strong, the tube will be 
unstable and will itself tend to produce oscillations, but 


je 
Fig. 9.—Leak rid condenser rectification described by Dr. Langmuir in his 
. rear Patent No. 147,148, dated 29th October, 1913. 


a 


there is a certain critical strength of coupling below 
which the tube is unable to maintain oscillations. At a 
coupling a little below this critical strength the tube and 
circuits are stable but act while receiving oscillations as 
though the resistance in the circuits was very small. 

“ The result is that the damping of the receiving system 
can be reduced to any required degree and the tuning 
of the system is made very sharp.“ 

The circuit illustrating Mr. Franklin’s invention is 
reproduced in Fig. 8, and will be seen to comprise a 
high-frequency valve followed by a crystal detector, a 
reaction effect being brought about by coupling the anode 
circuit to the grid circuit. 

In the light of present-day knowledge there is no need 
to describe how the circuit works, but I would like to 
draw attention to the idea of dividing the grid inductance 
L' and L' and the anode inductance L° and L‘ into two 
portions, and coupling only the portions L' and L. This 
arrangement avoids coupling the two comparatively large 
inductances I. and L’, and, moreover, permits a better 
control of reaction. It wil! also be noted that a potentio- 
meter P is provided to give the grid a suitable potential, 
the filament rheostat R being connected in the positive 
side of the L.T. battery. The British patents of Arm- 
strong, Round, Arco, and Meissner are each of consider- 
able interest, particularly Arco and Meissner’s Patent, 
No. 252 of 1914, and these patents, together with 
Franklin’s, cover the applications of the reaction prin- 
ciples to three electrode valves in this country. 

Grid-leak Rectification. 

We now come to Grid-leak Rectification. British Patent 
No. 147,148, dated October 29th, 1913, inventor Dr. 
Irving Langmuir, of America. Grid-leak rectification 
should not be confused with the use of a condenser in 
series with the grid electrode for rectification. The 
latter idea was probably first used by Dr. Lee de Forest 
in the days of soft ° valves, and, in fact, with a 
soft valve a leak across the condenser is not required 
owing to the presence of positive ions in the valve. In 
the case of “hard valves in use to-day, positive ions 
are practically absent, and some means must be provided 
for bringing the grid potential to normal between succes- 
sive trains of oscillations. 
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With these facts in mind, it is not surprising to ſind 
Dr. Irving Langmuir as the inventor of the grid-leak 
method of rectification when it is remembered that this 
gentleman also invented the ‘‘hard’’ valve. At first 
sight there may not appear to be much invention in shunt- 
ing a condenser in the grid 
vig circuit of a valve with a high 

resistance, but when it is 
fo — 2 remembered that nearly every 
© ~) set manufactured or con- 
_ structed uses the grid-leak 
method of rectification, it 
cannot be denied that the 
| method possesses consider- 
! able utility. 

— The receiving circuit 
r chosen by Dr. Irving Lang- 
muir to illustrate his inven- 
tion is shown in Fig. 9, 
slightly redrawn in accord- 
ance with present-day conventions. ‘The receiver will be 
seen to consist of two high-frequency stages followed by 
a valve detector, using the grid-leak method of rectifica- 

tion and one stage of low-frequency amplification. 

The part of the circuit which concerns the invention is 
the detector valve D, showing the leakage path compris- 
ing the variable resistance R, and the variable source of 
potential B connected across the condenser C. The 
specification states that the capacity of the condenser C, the 
potential of the battery B, if one is used, and the resist- 
ance R, should be so chosen that the grid G will have 
resumed its equilibrium charge before the next wave 
train is impressed on it. 

The two H.F. stages do not call for any particular 
comment in view of Alexanderson’s multi-stage high- 
frequency amplifier, British Patent No. 147,147, already 
referred to, except to point out that Alexanderson’s inven- 
tion, Patent No. 147,147, and Langmuir's invention, 
Patent No. 147,148, were both filed on the same day, and 
although each show multi-stage high-frequency amplifica- 
tion and grid-leak rectification, the former is claimed in 
Patent No. 147,147 and the latter in Patent No. 147,148. 
Both of these patents were in this country filed in the 
name of the British Thomson-Houston Co., Ltd. 

The low-frequency valve L.F., shown in Patent No. 
147,148 is particularly interesting, since it is substanti- 
ally identical with a present-day low-frequency amplifier. 

In conclusion, I may state that as British Patents are 
granted for a term of sixteen years, those dated in the 
year 1913 will expire in 1929, those dated in the year 
1914 expiring in 1930. When these Patents expire 
royalties will no longer be payable for the use of these 
fundamental inventions. . 

In addition to the valve receiving patents mentioned 
above, there are several patents for the now popular 
% Neutrodyne ’’ method of reception, invented by Pro- 
fessor L. A. Hazeltine, of the United States of America, 
in 1919, and the equally popular ‘‘ Superheterodyne ” 
method invented by Mr. L. Levey, of France, in 1918. 

Since the Neutrodyne and ‘‘ Superheterodyne ”’ 
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patents are of much later date, royalties for the use of 


these patents will no doubt be demanded for several yeers 
after the 1913 and 1914 patents have expired. 
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A Review of th 


THE MARPLE STAPLE DRIVER. 


In the construction of a wireless re- 
ceiving set it frequently occurs that leads 
have to be attached to the inside of the 
cabinet for connecting up with grid cells. 
Such leads are often secured to somewhat 
inaccessible portions of the cabinet work, 
and to staple them in position is found 
to be difficult. 

The Marple staple-driver, obtainable 
from L. Tracy, The Avenue, Potter’s Bar, 
Middlesex, can be used for driving small 
wire staples into parts of a cabinet which 
are normally quite inaccessible when 
using the ordinary staple driven home 
with a hammer. This staple driver will 
be found useful in the experimental work- 
shop for a number of jobs. For instance, 
small wire staples can be driven into 
plaster or woodwork without any danger 
of breaking away the surface, as in- 
variably occurs when using a hammer, the 
staple itself holding 1 more securely 
than if it had been hammer: driven. 

The end of the driver is fitted with 
grooves into which a special type of staple 
exactly fits, while a plunger passing 
through the centre of the tool when de- 
pressed drives the staple firmly into the 
wall or woodwork. For really neat house 
wiring this staple driver is an indispens- 
able tool. l 


The Marple staple driver, an indispensable tool for stapling 
wires in positions normally inaccessible when driving the 
staple by means of a hammer. 


PANELS AND CABINETS. 


A series of high grade cabinets are 
manufactured by W. and T. Lock, 15, 
St. Peter’s Terrace, Bath, of the now 
popular American design making use of a 
vertical front panel. A feature of these 
cabinets is that they are fitted with front 
ebonite panels cut dead square and with 
highly polished surfaces. A suitable base- 
board is also included with the cabinets, 
and thus the principal difficulties en- 
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countered by the home constructor of 
wood working and trueing up a panel are 


obviated. The process of home construc- 


tion is thus reduced to drilling the panel, 
attaching the components, and wiring, 
operations which fall within the most 
modest workshop equipment. 

A pamphlet giving the range of 
standard sizes can be obtained on appli- 
cation to the manufacturers. 


10000 
EBONART. 


It has been appreciated by many 
amateurs for a long while that some de- 
parture is desirable from the continual 
use of black ebonite panels for set con- 
struction, The trend now in receiver 
design is perhaps to find some more 
attractive substitute for the typical black 
matt finish, Among the commercial sets 
will be found instances where polished 
mahogany is employed for carrying the 
tuning dials, whilst there are some re- 
ceivers made up with metal front panels, 
such as figured brass or aluminium. 

The construction of a special metal 
panel is beyond the scope of many home 
constructors, and a pleasing change from 
dull black ebonite will be found in the 
adoption of a new type of panel consist- 
ing of a special material produced by Red- 
fern’s Rubber Works, Ltd., of Hyde. 

A marbling effect 
has been produced by 
the introduction of a 


parts of the panel be- 
ing of a brilliant red 
and other parts the 
usual dense black, with 
here and there varying 
degrees of redness pro- 
duced in a wavy 
design. The panels 
are highly polished, 
the surface being more 
durable than the more 
usual matt finish, 
which, it is believed, 
was originally adopted 
partly to save the ex- 
pense of polishing and also to ensure 
the removal of metallic compounds 
adhering to the face of the ebonite during 
the process of manufacture. 

Marketed under the name of Ebonart, 
these panels can be relied upon to possess 
surface insulation equal to that of the 
highest grade ebonite, whilst the surface 
itself, as well as being polished, is per- 
fectly flat, which is rather essential from 
the point of view of good appearance, as 
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no distortion occurs in the images of 
objects to be seen by reflection into the 
face of the panel. By way of criticism 
it might be pointed out that engraving 
when filled in white at once spoils the 
attractiveness of the panel, and as a 
matter of taste engraving may perhaps be 
filled in with a gilding compound. It is 
to be hoped also that instrument dials of 
red or mottled ebonite will become avail- 
able. 
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EDDYSTONE L. F. TRANSFORMER. 


Among intervalve L. F. transformers of 
moderate price might be mentioned the 
Ed dystone, a product of Stratton and Co., 
Ltd., Balmoral Works, Bromsgrove Street, 
Birmingham. 


Eddystone inter valve L. F. transformer. 


The overall height is $in., while the 


bobbin is nearly 2in. in diameter by 
lain. in height. It is obtainable with 
primary to secondary ratios of 1:3 and 
1:5, whilst a power transformer is also 
supplied in this size having three tappings 
on the secondary winding. 

An examination of the transformer re- 
vealed that the primary inductance was 
of the order of 10 henries, which is some- 
what in excess of many transformers on 
the market, and it is high primary in- 
ductance that is the sasential! feature of 
good transformer design. The secondary 
inductance was 153 henries, whilst the 
insulation resistance between primary and 
secondary and between the windings and 
the frame was found to be infinity. 
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Serial Broadcasts. 


Experience has shown that the full 
three-act play, whether broadcast com- 
plete in one evening, or in the form of 
one act an evening, is not necessarily cal- 
culated to hold the attention of the major- 
ity of listeners; but while the tendency is 
to adhere to the short sketch of five 
minutes to half-an-hour's duration, a new 
experiment is to be tried, in a rather 
different direction. Reference has pre- 
viously been made to this experiment, 
which embodies the reading of a serial 
story that will be either a new serial 
specially written for the B.B.C., or an 
old story specially prepared for serial 


broadcasting. 
ooco 


“At the Villa Rose.” 


Mr. A. E. W. Mason will begin the fea- 
ture on July 3lst with his successful 
novel At the Villa Rose, which he has 
adapted for broadcasting. The transmis- 
sion will be spread over five evenings. 
Although this series is consecutive, which 
suggests that listeners who are able to do 
so should listen each night, the story has 
been framed so that each nightly episode 
is complete in itself. Inability to listen 
on any given night will not, therefore, 
spoil the enjoyment of the series as a 


whole. 
0000 


Gramophone Transmissions. 

It is time that the situation as regards 
the broadcasting of gramophone records 
was reviewed, as numerous criticisms have 
been heard respecting the quality of some 
recent transmissions of new records. The 
system followed by the B.B.C. is to 
broadcast an equal number of records 
from each firm per week. The primary 
object is to keep listeners informed of 
new records as soon as they are produced. 
The quality of these records varies con- 
siderably. Some of them broadcast badly, 
and any value that might otherwise be de- 
rived from the transmission is lost. I 
imagine that some of the manufacturing 


firms must have realised this fact long 


ago. 
0 00 o 


Microphone Technique. 


As broadcasting is evolving a new type 
of play, so it is about to evolve a new 
type of artist. Some of the most promi- 
nent of stage artists who have appeared 
before the microphone have been quick 
to realise that the ordinary stage tech 


— 


By Our Special Correspondent. 


nique is of no earthly use to them for 
wireless purposes, and they have been far 


from satisfied with their studio perform- 


ances 


Contrasts. 


It is often amusing to witness the be- 
haviour of people who have broadcast. 
The novice generally makes his exit with- 
out comment. The experienced artist, 
immediately “control”? is switched off, 
anxiously demands to be told by every- 
one in the studio whether he has “ got 
over well or badly; the more conscious 
he has been of the absence of “props ” 
the more perturbed he appears to be about 
the quality of his performance. 

This is probably because the experi- 
enced performer has an “artistic con- 
science, dare we suggest the novice 
lacks it? 


0 000 
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A Training School for Broadcasters. 

An arrangement is therefore now under 
consideration for the training of would- 
be broadcasters. No school of broadcast 
acting is to Þe set up—at present at all 
events; but it is expected that co-opera- 
tion may be established with some such 
body as the Royal Academy of Dramatic 
Art for the inauguration of a section de- 
voted to the training of embryonic broad- 
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cast artists, with a gold medal and 
certificate as the award. The B.B.C. 
would thus be able to draw upon the right 
kind of dramatic talent. 

o OOo 


New Studios at 2L0. 


A gain of two studios is in prospect 
when the plans which are now being pre- 
pared by the engineers at Savoy Hill are 
completed. One will be a studio for 
speech only, and the other, a more elabor- 
ate affair than any studio yet built, will 
be remarkable chiefly on account of the 


apparatus to be installed for securing 
realistic effects. 
9000 
Scenic Effects. 
Hitherto the scenic effects in the 


various studios have been obtained by 
rather primitive means. Running water, 


for instance, has had to be provided by a 


large-sized zinc bath, from which the 
water has been scooped up in a tin panni- 
kin and emptied slowly back into the bath 
to typify a rippling stream. In order to 
secure a more realistic background, as 
and when required, for radio plays, the 
new studio will have a proper water 
system with a pipe fixed along the wall 
and spigots to control the flow of water, 
which will be regulated to represent 
Niagara Falls or a tinkling rivulet. A 


MUSIC IN A PERFECT SETTING. A happy part 
upper reaches of the Thames. Note the porta 


photographed recently on the 
le receiver and Amplion loud-speaker. 
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gulley in the floor will carry away the 


flowing water, and special apparatus will. 


be constructed to bring it into circulation 
again, so as to avoid waste. 
0000 


Motor Cars and Doors. 

Other gadgets will be a special 
machine to provide the natural sounds of 
a motor car engine with exhaust, and an 
ordinary door which will shut exactly like 
a door and not with a sudden percussion 
such as the somewhat unrealistic snap 
which is heard by listeners nowadays. 
Effects are going to play an increasingly 
important part in the radio drama of the 
future. 

0 000 


The Whispering Baritone. 

A half-hour's entertainment will be 
given by Mr. Jack Smith on July 28. 
He is the American singer of syncopated 
songs who has adopted the title of The 
Whispering Baritone.” His previous 
broadcast took place round about mid- 
night, when not many listeners found it 
convenient to sit up to hear him. He is, 
therefore, appearing before the micro- 
phone at 9 p.m. on the 28th, and the 
peculiarly intimate way that he has of 
singing and of conveying his unusual per- 
sonality to his audience should find him 
a larger number of listeners on this 
occasion. 

O0 0 00 
Sensitive Microphones. 

Variations in the quality of reception 
which have been noticed recently are 
probably due to changes in the types of 
microphone used in the studios. Atmo- 
spheric conditions, therefore, must be ab- 
solved. The same effects were observed 
when the original carbon microphones 
were replaced by magnetophones, and now 
that mikes of greater sensitivity are 
taking the place of the magnetophones, 
it may be some time before the right 
balance is obtained in some piano and 
vocal features 

0000 
History Set to Music. 

‘‘ Amyas Young,” a pen-name which 
hides the identity of a clever young mem- 
her of the dramatic producer’s staff at 
Savoy Hill, has written up a series of 
dramatic incidents associated with famous 
melodies, and they will be broadcast on 
July 30. They include the following: 
France, 1792— The Marseillaise’’; The 
Peninsula, 1810—‘‘ The Girl I Left Be- 
hind Me”; America, 1859—‘* John 
Brown’s Body; America, 1864—‘‘March- 
ing Through Georgia °; Scotland, 1745- 
1820— The Hundred Pipers“; England, 
1899-—‘‘ Dolly Grey.” If these little 
sketches maintain the standard of Am- 
yas Young’s” broadcast version of 
Westward Ho!” they will be widely 
appreciated. 

0000 
A Better Orchestra 3 

The discussion of a scheme for estab- 
lishing a really first-class broadcasting 
orchestra is being revived, but savings in 
other directions will have to be effected 
before the Company or its successors are 
likely to incur the large expenditure 
necessary on such an orchestra. 
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FUTURE FEATURES. 


July 25th. 
Lonpon.—The Royal Parks Band 
relayed from Hyde Park Band- 
stand. 


BirmMincHam. — Symphony Pro- 
gramme. 

Grascow.—The Band of H.M. 
Scots Guards relayed from 


Kelvingrove Park. 


i: MANcHESTER.—Songs, Sonatas and 


Solos. 
NEWCASTLE.—Light Orchestral and 
Vocal Concert. 


July 26th. 

Lonpon.—Chamber Music, Poetry 

and Variety. 
BourneMoutH.—Popular Overtures. 
Betrast.—Mirth and Melody. 
Carpirr. — The Waterman 

(Dibdin). 
GLASGOW.—“ Whiffs.“ No. 2: A 


Review of Things Old and 
New. 
July 27th. 
LoxDON.— At the Villa Rose — 
— Serial story continued 


throughout the week. 
Davextry. — Daventry Birthday 


Programme. 

ABERDEEN. — Shakespeare Pro- 
gramme. 

BIRMINGHAM. — Popular Pro- 
gramme. 


BouRNEMOUTH.—Ballet Music and 
Instrumental Feature. 

Giascow.—Music and a Play. 

MANCHESTER.—Summer Scenes from 
Shakespeare. 


July 28th. 
Lonpon.—Armada Programme. 
ABERDEEN.—Solos and Duets. 
BournEmMoutTH.—Light String Pro- 

gra 


i mme. 
: Griascow.—The Clydebank Burgh 
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Band. 
NEWCASTL RH. — “The Electric 
Sparks ° Concert Party. 
July 29th. 
Lonpon.—Variety Programme. 


ABERDEEN. — Instrumental and Or- 
chestral Concert. 
BırmıxcHaM.—Dance and Song 


Through the Ages. 
BOURNEMOUTH.—- Music and Enter- 
tainers. 
BELrAST.— Orchestral Concert. 
CARDTrr.— Duets and Diversions. 
MANCHESTER. — The Far East —Thr' 
Western Gates. 


July 30th. 
Lox pov. — Songs of History. 
DaventrRY.—Daventry Pool. 
ABERDEEN.— Scottish Hour. 
CARDIrr.—“ What He Won’’—a 
Play by W. H. Williamson. 
MANCHESTER. — The Minnehaha 
Amateur Minstrels. 
NewcastLe.—Concert of Duets. 
July 3ist. 
Lonpon.—A Seaside Concert Party. 
Griascow.—Light Opera and Musi- 
cal Comedy. 
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Regional Station Programmes. 

If and when regional stations are erec- 
ted, say at London, Manchester, Cardiff 
(or Bristol) and Glasgow, the perfor- 


. mances of a special orchestra would have 


to be shared by those stations, while 
smaller bodies of rformers, as, for 
example, octets, would probably be suffi- 
cient for what might be described as 
routine work at other stations. First- 
class talent is found among the musical 
directors of the B.B.C. stations, and this 
talent could be usefully employed in con- 
nection with an orchestra equal, if not 
actually superior, to any in this country. 
In brief, a rearrangement such as that 
outlined would enable the B.B.C. to form 
a rota of musical directors to cofhduct 
ambitious programmes at the regional 


stations. 
C000 


A Mixed Broadcast. 

The Duke of York’s Camp at New 
Romney will furnish an interesting broad- 
cast on August 6, when a sing-song will 
be relayed from this well-known holiday 
centre to 2LO and 5XX. The camp is 
visited by public school boys and factory 
lads, who, by spending a summer holiday 
together, have the opportunity of getting 
to know one another and of living in com- 
radeship for a few weeks. Half-a-doren 
popular songs and chanties will be in- 
cluded in the broadcast. 

000030 


Radio in Sweden. 

It is reported from Stockholm that the 
erection of new broadcasting stations at 
Kalmar, Karlskrona, and Helsingborg to 
work in conjunction with the station at 
Malmö has stimulated Swedish interest in 
radio. The sale of expensive sets has 
increased, and the licence fee for receiv- 
ing sets has been reduced to just over 
lls. It is stated that at the end of 
last March there were about 182,000 
licensed receiving sets in Sweden, an in- 
crease of approximately 63,000 during the 
preceding five months. 

cooo 


International Programmes. 

A new society (the Commission de Rap- 
prochement Intellectuel Artistique et 
Social) has been formed at Geneva to pro- 
mote wireless interchange of programmes 
between European countries. One of the 
proposals is to apportion a special even- 
ing to each of the nations interested in 
broadcasting, the programme to represent 
the best from a literary and musical 
standpoint that the nation itself can pró- 
duce. - 

0000 


H.R.H. to Speak Again. 

The Prince of Wales's speech in the 
Sheldonian Main Hall at Oxford on 
August 4th, on the occasion of the annual 
meeting of the British Association, will 


be put on the ether, 
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Juvenile Performers. 

A novel feature will be introduced by 
the Edinburgh station on July 26th, in a 
half-hour’s performance by four girls. 
Their programme will include violin and 
concertina solos, soprano songs, and reci- 
tations. 
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AMATEURS IN NEW ZEALAND. 


Sir,—I read with great surprise and much regret the corre- 
spondence dealing with interference by amateur transmitters 
in The Wireless World, March 3lst, 1926. Now, to compare 
New Zealand conditions with English conditions. 

We are allotted waves from 35 to 37 metres, 70 to about 95 
metres, and 120 to 160 metres. For local work we find 70 to 
95 metres the best. For DX work the 35 metre band. As 
far as we are concerned, we would not transmit on 200 metres 
aven if we were allowed to. In fact, we never use the 120 
to 160 band at all, owing to its inefficiency. The great majority 
of us use the 35 metre band. Just to show what can be done 
on 80 metres, in July, 1925, I worked several Australian 
stations on this wave, using only 100 volts from B batteries 
on a single UV20la tube with an average strength report 
of R4. The average distance was about 1,500 miles. 
Local reports in ew Zealand gave my strength as 
R6. The circuit used was the loose- coupled shunt- feed 
Hartley, using no grid-leak or condenser. I usually radiated 
about R2 amps. Now I know from experience that the above 
is not possible on 200 metres. 

Also I have never yet had a complaint from B.C.L.s about 
me jamming their reception. I would therefore suggest that 
the English hams used the 80-metre band for local work. 
That is, if they are allowed to use this wave. 

I trust this short description of New Zealand conditions will 
be of interest to the English “hams.” A 

Te Awamutu, New Zealand. NELSON WINCH, 

Z. 1AP. 


COMMUNICATION ON LOW POWER. 


Sir. —In these days of long-distance radio transmission on 
short waves with comparatively low power inputs, one hears 
claims put forward by various experimenters of record DX 
on extremely small power claims which are generally accom- 
panied by calculations showing “miles per watt.” While 
admitting the possibility of these claims, would it not be more 
definite if the persons concerned could state whether initial 
communication was established while using that power, or 
whether it ‘vas the result of a test made on reduced power 
after first establishing contact with a greater input. This is 
an important point, as I maintain it is a simple matter to hold 
a station on reduced power once the QSO has been made, but 
it is an entirely different and considerably more creditable 
performance to effect contact with a low input. 

It would be interesting and instructive to all traxnsmitters 
if a world-wide low-power test could be arranged with, say, 
a maximum of 3 watts input, and all amateur ctations would 
co-operate and stick to this power for the duration of the 
tests. Schedules could be arranged, and the whole conducted 
similar to the transatlantic tests organised a few years ago. 
May I add I should like to hear from serious experimenters 
who are interested in the scheme. The results should show 
interesting data regarding the efficiency of various transmitters. 

G. A. EXETER, G 6YK. 

142, Campden Hill Road, Kensington, W.8. 


L.T. SUPPLY FROM A.C. MAIN. 


Sir,—The article by Mr. F. H. Haynes in your issue of 
July 7th is undoubtedly one of considerable interest to a very 
large number of experimenters, and is so complete that it 
does not lend itself to much criticism. I have been, over a 
considerable time, experimenting with H.T. and L.T. supply 
from A.C. mains, and in connection with the latter have 
succeeded in bringing the tricklp charging system to a point 
of utility which is practically perfect in its operation. The system 
I adopt is to employ two accumulator batteries of small 
capacity, the positive terminals of which are connected through 
a suitable iron core choke, and by this means it is quite feasible 
to be charging the battery nearest the rectifier at a somewhat 
higher rate than that supplied to receiver. By means of the 
2-pole changs-over switch the batteries can be periodically 
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Trickle charging system acopted by Mr. Chiles. 


interchanged in their position and thus worked evenly. I may 
add that the choke has sufficient resistance to ensure that the 
receiver battery delivers more current to the set than the 
rectifier battery, and this has the advantage that the cells 
do get a certain amount of discharge and are thus worked 
more in accordance with the best accumulator practice. I 
append a diagram of the scheme employed. 
London, S. W. 5. MAURICE CHILDS, 
London Telegraph Training College. 


COUPLING L.F. VALVE. 

Sir,—With reference to the article by N. P. Vincer-Minter 
under the above heading in your issue of May 26th, there is 
a point which does not appear to be dealt with fully, namely, 
why is it necessary to use a different valve in the detector stage 
from that used in the first L.F. position? . 

It is well known that when using the best transformers, by 
which one does not necessarily mean the most widely advertised 
ones, exceedingly fine results accompanied by great amplifications 
are to be obtained if a valve having an impedance of about 
30,000 ohms. is used in both the detector and first L.F. positions, 
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a power valve being, of course, essential in the last place immedi- 
ately before the loud-speaker. l 

For good loud-speaker results it may generally be assumed 
that an alternating voltage of about 30 is required across the 
terminals of the loud-speaker, and, assuming that the speaker 
is connected in the plate circait of a valve having an amplifi- 
cation factor of, say, five times, the alternating voltage im- 
Hoa upon the grid of that valve will be in this case 6 volts. 
f this valve is preceded by a transformer as mentioned above 
and any ordinary valve having an amplification factor of, say, 
10, the voltage impressed upon this preceding valve will be 
less than 1-30th of that impressed upon the grid of the power 
valve, and any ordinary valve is capable of dealing with such 
a signal without appreciable distortion, and better results are 
not to be obtained if a lower impedance valve is used in the 
first L.F. stage; in fact, as a rule the total amplification will 
be reduced since low impedance valves generally have low ampli- 
fication factors. 

Whilst it is, of course, possible to use transformers of higher 
ratio and consequent lower primary inductance, yet even so 
the results, at least as regards uniformity of amplification, are 
never so good as those tu be obtained by using a lower ratio 
transformer with a corresponding higher inductance, which, 
with the valves now available, enable one to obtain all the 
amplification that one requires by the use of not more than 
two L.F. stages. 

There is a further point, namely, that as is well known it is 
exceedingly difficult to operate three transformer coupled stages ; 
moreover, it may be shown that if, when using transformers 
having a sufficiently higher. impedance to enable use to be 
made of the major portion of the valve amplification factor, 
the resulting signal is not strong enough it indicates that the 
original signal is not sufficiently powerful to be rectified properly 
and that it is necessary to employ an H.F. stage. 

New Moston, Manchester. JOHN BAGGS. 


CONTENTMENT ON THE CANAL. A party of picknickers on the Gloucester and 
Berkeley Canali find that wireless reception helps to create the atmosphere of “a 
perfect day.” The set is a Burndept Ethodyne. , 


INTERFERENCE FROM ELECTRICAL CIRCUITS. 


Sir,—As the findings of the Broadcasting Commission seem 
likely to be put into effect at an early date, the time would 
appear to be opportune for an extension of the P.M.G.’s powers 
to permit of Post Office intervention in acute cases of inter- 
ference from electrical machinery and apparatus. 

This suggestion is a result of my personal experience in a 
small provincial town, where, over a wide area, reception is 
rendered unpleasant, if not impossible, for the majority of the 
evening and sometimes in the afternoon by induction noises 
from the local cinema—probably from a rotary converter or its 
associated apparatus. 
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I am credibly informed locally that the interference has been 
definitely traced to this source, and, moreover, that representa- 
tions from wireless dealers in the town have met with a blank 
refusal on the part of the cinema yl aa to allow any steps 
to be taken towards abating the trouble. 

In cases of this kind, which must surely be by no means 
unique, it seems that legal powers are necessary, and that no 
body other than a Government Department can take effective 
action. While sharing the average Englishman's dislike of 
excessive bureaucratic control, I feel that you, together with the 
majority of your readers, will agree that some measure of 
protection should be afforded to the unfortunate licence-holder 
situated in similar circumstances. C. W. HUGHES. 

London, W.7. 


VALVE NOMENCLATURE. 


Sir,—Surely the time is ripe for the abandonment by valve 
manufacturers of the hoary old superstition of classifying their 
products under the headings of H. F.“ det.“, and L. F. 
valves. 

It is well known among experienced amateurs that such an 
arbitrary classification is only a pleasant fiction adopted by the 
manufacturers for the edification (or otherwise) of the un- 
initiated, and that the so-called H. F.“ valve is only a valve 
of high impedance, the terms detector or L. F. valve 
signifying one of medium impedance. Yet what person claiming 
any knowledge at all of radio engineering would think of using 
a high impedance or so-called H.F.” valve in the H.F. stages 
of a modern neutrodyne receiver, such, for instance, as you 
yourselves described in your issue of May 26th? 

These arbitrary classifications were all very well three years 
ago when the tuned anode and resistance capacity methods were 
the only forms of H.F. coupling in use in this country, and the 
L.F. transformer the only method of L.F. coupling, but in these 
more enlightened days these terms have 
quite outlived their usefulness, and often, 
indeed, are the cause of confusion and 
failure to achieve results among the inéx- 
perienced. As an example, only the other 
day I was called in by a friend to 
diagnose the trouble in a Roberts reflex 
neutrodyne receiver built by him to your 
specifications. The sole cause of the 
trouble lay in the fact that he had been 
misled into purchasing the wrong valve. 

I suggest that valves should be classi- 
fied under three headings, according to 
their impedance, a low impedance class 
embracing those valves having less than 
10,000 ohms impedance, a medium im- 
pedance class lying between 10,000 and 
25,000 ohms, and, finally, a high im- 
pedance class embracing all valves above 
25,000 ohms. Manufacturers and set 
designers could then state definitely 
which class of valve was to be used in 
the various positions in their receivers 
without resort to the fatuous and mis- 
leading terms now employed. 

London, N.16. RED TOP. 


ARTIFICIAL AERIAL PERMITS. 


It is a little difficult to understand 
why application should be made to the 
Post Office for a permit to conduct experiments with wireless 
apparatus when it is not the intention to set up ether waves for 
the purpose of communication. The Postmaster-General is only 
interested in the use of transmitt ing apparatus capable of com- 
municat ing over a distance; if he considers that an applicant 
is not to be trusted with a wireless transmitter why does he 
imply that he controls the installation of non-radiating electrical 
ere by authorising the use of a frame aerial set? 

Surely one may possess any quantity of transmitting gear 
without asking the P.M.G., providing one does not use it for 
the setting up of ether waves. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 
stamped addressed envelope for postal repty. 


A Universal Detector Amplifier. 


Some time ago you published complete 
constructional details of a universal 
detector amplifier, in front of which 
it was possible to connect any aerial 
tuning system or any type of H.F. 
amplifier. I have mislaid the issue 
in which this appeared, and should 
be glad tf you could republish the 
diagram. A. E. F. 


We publish in Fig. 1 the original theo- 
retical diagram of this circuit. It will 
be evident that it is possible to couple 
this up to any type of aerial tuner, 
whether direct or loose- coupled. Terminal 
G connects of course to the aerial terminal 
of tuner, or to the high potential end of 
the secondary coil if loose coupling is 
employed. The earth terminal of the 
aerial coil, and also the low potential 
end of the secondary coil, may be coupled 
to either F+ or Pes the bottom end 


wander plug, the link being, of course, 
removed. The reaction coil is connected 
to the terminals Rp and R. If it 
is desired to couple the instrument to an 
existing H. F. amplifier, connections are 
similar, the secondary of the H. F. trans- 
former connecting to G and to either 
F+ or F—. In this case of course the 
terminals F+ and F— must also connect 
along to the L.T.+ and L.T.— terminals 
of the H.F. amplifier. The reaction 
terminals may be short-circuited if 
desired. Using a tuned anode amplifier, 
it is necessary to make a connection direct 
from the anode of the final H.F. valve to 
terminal G, other connections being the 
same as for a transformer- coupled 
amplifier. 

The first L.F. transformer of the unit 
should be ot low ratio, a somewhat 
higher ratio being permissible in the last 
stage. The output transformer can either 


be of the step-down type if a 120 ohms 
H.T.+3 


Fig. 1.—A useful instrument for the experimenter. 


of the grid leak being connected to either 
-T.+ or L.T. —, according to the 
characteristics of the detector valve, by 
joming terminal S to either F+ or F— 
y means of the link provided. If anode 
rectification is desired the terminal S 
should be tapped into one of the sockets 
of the grid Tas battery by means of a 


loud-speaker is to be used, or can be of 
l to 1 ratio if a higher resistance loud- 
speaker is to be used. 
of high-class firms, such as Messrs. W. G. 
Pye, Ltd., of Granta Works, Cambridge, 
supply telephone transformers of ratio 
suitable for coupling to 2,000 ohm or 120 
ohm loud-speakers, and also transformers 


A large number . 


Each separate question must be accompanied by a 


suitable for use with 750 ohm loud- 
speakers, such, for instance, as many of 
the Western Electric type. It will be 
noticed that telephones or loud-speaker 
may either be coupled directly in the 
plate circuit of the first valve by joining 
them to T,, or by joining T, to T,, and 
connecting the telephones to T,, a choke 
filter circuit is brought into operation. 
Connection to T, couples them to the 
valve through the transformer. Alterna- 
tively, the loud-speaker may be attached 
by a single wire to T,, the other terminal 
of the loud-speaker being earthed, this 
scheme being specially suitable when the 
loud-speaker is to be used at a distance 
from the set, as was described on page 217 
of our February 10th issue. he first 
valve should be of the high impedance 
type, such as the D.E.5B; the second 
should be a low impedance D.E.5 type 
valve, whilst in the last stage it is pre- 
ferable to use a special output valve like 
the D. E. 5A. 

The system of jack switching should be 
specially noted, since by its use only the 
filaments of the valves actually in use 
light up. Thus, inserting the plug in the 
first jack lights up only the detector 
valve, whilst all valves light up when the 
plug is inserted in the final jack. 

Variable rheostats may be employed if 
desired, whilst provision is made for in- 
serting fixed resistors in series with them 
in order that the adjustment of filament 
temperature may be made foolproof. 

It will be seen, therefore, that this 
unit is especially valuable to the experi- 
menter who is constantly trying different 
types of aerial tuners or different systems 
of H.F. amplifiers. Full particulars, 
and also a practical wiring diagram, are 
given on page 275 of our issue dated 
April 8th, 1925, and readers desiring 
further information are advised to obtain 
this back issue from our publishers. 
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How to Economise Plate Current. 


I understand that by adopting resistance 

` coupling a great saving of plate cur- 
rent can be obtained compared with 
the use of transformer coupling. Can 
you tell me if this is so, and if it is 
equally so in the case of choke 
coupling? C. C. It. 


Undoubtedly a very great saving in 
plate current can be obtained by using 
resistance coupling, the problem resolving 
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itself into a simple application of Ohm’s 
Law. When considering the steady plate 
current flowing in the anode circuit of a 
valve, we are dealing with D.C. The 
average value of H.T. voltage used by 
amateurs in L.F. amplifiers is usually 
about 120 volts, irrespective of what form 
of coup is used. It would be safe to 
say, also, that 80,000 ohms is a fair aver- 
age value for the resistance used by most 
amateurs in amplifiers operating on the 
resistance capacity e From 


Ohm's fundamental law of C=— we find 


that if we apply a difference of potential 
of 120 volts across the resistance of 80,000 
ohms, the resultant current flow will be 
equal to 14 milliamperes. Thus, even 
ignoring the valve resistance altogether, 
we see that this current can never exceed 
14 milliamperes, and no matter how large 
the emission of the valve, nor how much 
we open it by biassing the grid posi- 
tively, we can never exceed this current. 
Even by using a plate voltage of 240 the 
current will never exceed 3 milliamperes. 


Now, when using a transformer or choke, - 


we have only a few hundred ohms of 
D.C. resistance in the transformer pri- 
mary or the choke, and our current flow 
will be mainly governed by the H.T. volt- 
age, and the valve characteristics. Of 
course, we shall have the normal value 
of anode current flowing in the output 
valve of a resistance amplifier, since we 
have no high D.C. resistance in the plate 
circuit, but merely the low 2,000 ohms 
D.C. resistance of the loud-speaker or 
the choke, if we employ a choke-filter 
circuit. 
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A Meter Mistake. 


I have constructed a small power trans- 
former for stepping-down the voliage 
of my electric lighting mains, follow- 
ing carefully the instructions con- 
tained in the article published in THE 
WInkLESss WORLD by Mr. W. James, 
but can get a scarcely appreciable 
movement of the needle, and yet I 
find that on connecting a rmall 4- 
volt pocket lamn bulh to the trans- 
former it lights up to normal bril- 
liancy. My voltmeter is a qood one 
of high resistance, and functions nor- 
mally when used to test my accumu- 
lator. Can you indicate a poasible 
source of error? M. A. F. 


It is obvious from vour letter that your 
volt meter is an instrument designed for 
D. C. work only, and is probably of the 
moving coil type. When considering the 
use of a voltmeter or ammeter for 
measuring A.C. it must be remembered 
that we must take into consideration the 
reactance of the coil in the instrument 
(which is, of course, inductive). It is, 
therefore, necessary to design meters to 
measure only at a specific frequency or 
over a certain band of frequency, and 
such meters usually have their frequency 
marked on them. There is another type 
of instrument known as the hot wire 
meter, which is equally suitable for D.C. 
or for A.C. of any frequency. Such 
meters depend on the expansion of a 
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length of wire of suitable material under 
the heating effect of a current passed 
through it. Since this wire is short and 
straight it is practically non-inductive, 
and its impedance is constant at all fre- 
quencies, and, of course, its A.C. im- 
pedance is the same as its D.C. resist- 
ance. Since your flash lamp bulb fila- 
ment is similarly short and straight, its 
impedance to A.C. is the same as its 
resistance to D.C., and it lights equally 
well on either A.C. or D.C. provided the 
voltage is correct. 

In order to effect your purpose, there- 
fore, you will require either a hot-wire 
meter, or a coil-wound meter designed 
especially for the frequency of your 
mains. 
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The Function of the Fourth Electrode. 


I understand that the purpose of the 
extra qrid in the four-electrode valve 
18 to enable the valve to be operated 
with a much lower plate potential 
than normally. Can you explain how 
this i8 brought about? 
F. V. E. F. 


The purpose of this extra grid inserted 
between normal grid and filament, and 
connected externally to the positive side 
of the H.T. battery is to disperse the 
space charge collected in the vicinity of 
the filament, and so permit of the same 
plate current being maintained as nor- 
mally, but with a much lower potential 
on the anode. If the filament of a valve 
is heated without any connections being 
made to the anode the filament will emit 
electrons which will nearly,all return to 
the filament, owing, as it were, to there 
being no inducement for them to travel 
elsewhere. If, however, the plate is 
made slightly positive by the application 
of a few volts of H.T. many of these 
electrons are attracted towards the plate. 
At the same time many of them do not 
leave the vicinity of the filament, and 


tion of the anode. 
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tend to form a barrier repelling any fresh 
electrons leaving the filaments, the_repell- 
ing effect occurring by reason of the 
fact of the charges both being of like 
sign, between which, of course, a repul- 
sion effect exists. By raising the volt- 
age of the H.T. battery, thus making the 
anode still more positive, a stronger at- 
traction exists which causes this space 
charge barrier to move off in the direc- 
In order to effect 
this, however, the anode voltage must be 
kept fairly high. By inserting an extra 
grid close to the filament, however, and 
giving it a small positive potential, we 
can considerably reduce this space charge 
and cause a reasonable anode current to 
flow even when the actual anode voltage 
is reduced to a fairly low value. 
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Dangers of Remote Control Switches. 


I have been having considerable trouble 
lately with my low-frequency trans- 
formers, the primaries breaking down 

` after a comparatively short period of 
use. I have been told that this is due 
to the fact that I use a switch for 
turning on and off my filaments in- 
stead of a rheostat, and that tf E wish 
to retain my switch I must abandon 
transformer coupling. I. do not wish 
to abandon the switch as I make ute 
of a remote control system, and 
should appreciate your advice on th 
matter. C. P. A. 


The breakdown of your transformer pri- 
mary is in all probability due to the use 


of a switch instead of a rheostat as has 


been suggested by you. When the fila- 
ments are extinguished suddenly by the 
switch the plate current which passes 
through the transformer primary windings 
is cut off with equal suddenness, result- 
ing in the immediate collapse of the 
magnetic field associated with each trans- 
former, this inducing a momentary high 
voltage across the windings which causes 
the breakdown. If a rheostat is used, the 
cutting off of the plate current and con- 
sequent collapse of the magnetic field i3 
more gradual, and the induced woltage “ 
considerably less. If choke coupling 38 
used, there is an equal risk of a break- 
down of the choke from the same cause, 
although, of course, a good choke is 
cheaper to replace than a good trans- 
former. . 

If you wish to retain your switch and 
at the same time remove all risk of 8 
breakdown of this type, it will be neces: 
sary for you to use resistance coupling. 
You should use a wire wound resistance 
for reasons frequently laid down in this 
journal, but although this is a wire wound 
device, you will not be troubled by 8 
breakdown from this cause, because the 
resistance is non-inductive, and will have 
little or no magnetic field associated with 
it. Consequently, there will be no high 
voltage induced across the resistance by 
the sudden stopping or starting of the 
plate current. Undoubtedly, wever, 
the best solution fo your problem is to 
adopt the circuit given on page 899 of 
our June 30th issue, substituting resist- 
ances for the chokes. 
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SUSPENSE. 


E referred in our issue of last week to the regret- 

table state of affairs existing in wireless to-day, 

due to the uncertainty of the lines upon which the future, 
both of the broadcasting service and the industry, would 


Further, we have emphasised that the whole future of the 
successful conduct of the broadcasting service depends 
upon the choice of the individual commissioners, and we 
are by no means satisfied to learn that the appointments 
will not be made until the autumn, because we consider 
that in order to take over the control of the broadcasting 


have to be remodelled in view of 
the pending changes. We pointed 
out how highly .unsatisfactory it 
was that so many vital matters 
were, so to speak, still in the melt- 
ing pot, so that no section of 
those concerned in the future of 
the broadcasting service was in a 
position to lay definite plans for 
the future. 

In the time which has inter- 
vened since those comments were 
written we have been regretfully 
forced to the conclusion that the 
Government has no intention of 
enlightening the public as to the 
choice of the Commissioners who 
will regulate the future destinies 
of the broadcasting service until 
Parliament re-assembles for the 
autumn session. ‘This, in spite of 
the fact that persistent rumours 
suggest that those who have been 
singled out for these appoint- 
ments are already engaged in 
gathering the reins in preparation 
for taking over when the neces- 
sary authority is constituted. 


Our View. 


service at the end of the year the 
commissioners should have received 
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this direction. Surely it is time 


127 that the B.B.C. issued an official 
statement as to what changes will 
131 take place and when they will 
come into operation, since the 
133 date of the change is of the utmost 
135 importance to us all; but as it is 
at present, instead of an official 
137 statement the public obtains its 
139 information from casual and un- 


satisfactory interviews with indi- 
vidual officials of the B.B.C. 


which are reported in the Press. 
We think it is quite time that this haphazard is Di 


We have repeatedly expressed the opinion that in 
principle the recommendations of the Broadcasting Com- 
mittee should be adopted, but we have never been in 
agreement with the suggestions that interested parties 
should not find representation on the controlling board. 


tion of information from the B.B.C. as to their future 
plans should come to an end, and that in place of it 
authoritative statements should be issued from time to 
time stating concisely and with ample notice what altera- 
tions will take place and when the changes are due to 
become operative. 
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A “ Two Control’ Receiver 


of Kemarkable Efficiency. 


By W. JAMES. 


T is quite a common thing to see a two- or three- valve 
receiver with four or more knobs for tuning pur- 
poses; as one of these is usually for reaction and 

another for coupling, tuning-in a distant sending station 
demands considerable skill and experience. Receivers of 
this type are still being sold by manufacturers and de- 
scribed in technical papers, with the result that the 
average man with his two hands finds tuning difficult. 
Who can blame him for oscillating at times when his set 
has so many adjustments? 


The Ideal Receiver. 


Many people consider the ideal receiver to be one having 
but two tuning controls. Such receivers have, of course, 
been produced, but in the majority of instances these sets 
are suitable for receiving the local broadcast station only, 
and there seems to be a very prevalent idea that it is 
impossible to produce a simple two-control set which will 
receive distant stations. It is usually thought that un- 
less adjustable reaction is provided in a straight set that 
it is necessary to use the supersonic system, with its six 
or seven valves, in order to make certain of receiving dis- 
tant stations. But the strange thing is that designers of 
superheterodyne sets have a habit of adding knobs for re- 
action, for they find they cannot get those distant stations 
without it. To be sure, one of the knobs is usually for 
volume control, but that is no reason why we should be 
misled; in the majority of instances it is a critically 
adjustable reaction control with a harmless name. 

In some cases two reaction controls are provided : one 
on the input circuit, and another on the beat frequency 
magnifier. When this is the case we can usually be sure 
that the designer of the set has dodged the problem of 
the design of the beat frequency magnifier and is relying 
upon reaction for sensitivity and selectivity. Thus the 
two-knob set has, in many instances, four tuning controls 
and we are no nearer the ideal receiver. 

It is quite evident that a two-control set which is going 
to prove a satisfactory proposition must primarily be de- 
signed to magnify weak signals if they are to be repro- 
duced at full loud-speaker strength, and, if we limit our- 
selves to four valves with relatively cheap couplings, steps 
must be taken to insure that each valve works at full 
capacity. If we decide on four valves and desire loud- 
speaker signals, we must necessarily use two low-frequency 
stages, which automatically settles the use which will be 
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made of the two remaining valves, for one must be used 
as a detector and the other as a high-frequency amplifier 


with a tuned coupling. 


Four Valves. x 


Our set, then, will have four valves, with one high- 
frequency amplifier, detector, and two low-frequency 
magnifiers. Now we have to tune the aerial circuit and 
the high-frequency valve coupling; these two tuned cir- 
cults, therefore, have variable condensers, and are the 
only controls on the set. Of course, it is necessary to 
turn the set on and off; a rheostat controlling all four 
valves is, therefore, used. 
means for reducing the strength of the local station, for 
it must be remembered that the set is to give strong loud- 
speaker signals from distant stations; a volume control 
should, therefore, be provided, but it must be a volume 
control pure and simple. 

We have decided on the use to which the valves 
are to be put, and on the tuning controls, and it is now 
necessary to consider the design in detail. -The set illus- 
trated here will receive a dozen or more stations at full 
loud-speaker strength in daylight (jamming permitting) 
when used with a normal out-door aerial and earth, and 
we will consider its design step by step. 


Main Features of the Set. 


A glance at the theoretical diagram, Fig. 1, will show 
the essential features of the set. The aerial and earth 
are connected to the primary winding of an input trans- 
former T, and the secondary coil of this transformer, 
tuned by condenser C, of 0.00027 mfd. capacity, is joined 
to the grid and filament of the first valve V, through a 
grid bias battery GB,. This valve is the high-frequency 
amplifying valve, and is coupled to the detector V, by 
means of a tuned transformer T, having a double wound 
primary and a tuned secondary. The primary windings 
are marked P and N, the secondary S, and its tuning 
condenser C,. Connected to the primary winding P 1s 
the plate circuit of the first valve, and to the second 
primary winding N a condenser C, of small capacity for 
stabilising the circuit. ; 

For detecting, a valve set to work as an anode rectifier 
is used, and this is coupled to the first low-frequency 
valve by a resistance-condenser coupling, R,, C,, Re 
The third valve in turn is coupled through a low-fre- 


It is also desirable to have 
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“ Everyman's Four-valve.’’— 

quency transformer T, to the fourth valve, which is con- 
nected direct to the loud-speaker. Rheostat R, controls 
all the valves, and R, is the volume control. 


The Input Circuit. 


Now, the input circuit of a receiver can be represented 
accurately enough for practical purposes by a transformer 
with a condenser and resistance representing the effect of 


H.T.+1 
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and filament of the high- frequency amplifying valve, and 
it is important to remember that the smallest possible 
load should be put on the transformer, for any loading 
will lower the applied voltage and reduce the selectivity. 
A single dry cell GB, is, therefore, connected in the grid 
return wire to give the grid of V, a negative bias and so 
to prevent grid current unless the amplitude of the in- 
coming signal exceeds the voltage of the dry cell added 
to the normal bias of the grid. Grid current loading is 
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Fig. 1.—Schematic diagram of connections. TI, aerial-grid transformer ; To, high-frequency valve transformer ; Ta, Ferranti 3.5:1 low- 


frequency transformer: C; C 
Cy, 1 mfd.; C;, 2 mid.; R. 


2° .00027 mid. square law tuning condenser ; Cz. 0°01 mfd.; C., balancing condenser ; Cg, 0.0005 mfd. ; 
i Ri, fllament rheostat 2 ohms; R2, rheostat 30 ohms; R, R. fixed resisters 15 and 7.5 ohms; R;, 1 megohm 


each ; Ra. 3 megohms ; GB, 15 volt grid battery. 


the aerial shunted across the primary, as in Fig. 2, and 
we may assume the signal voltage is applied in series with 
the resistance. This resistance represents the radiation 
resistance of the aerial, and if we knew its numerical 
value we could design the transformer to give a maximum 
voltage across the terminals of the tuning condenser, but 
the constants of aerial-earth systems vary so widely that 
it is not worth while making an exact calculation for a 
given case; instead, measurements were made of a trans- 
former designed to suit an average aerial. It will be seen 
that the primary winding has a tap at A,; when the aerial 
is connected to this point- signal strength is a little 
less and the selectivity is better than when the aerial 
is connected to point As, it being assumed that the 
aerial is an outdoor one of normal size. 

For a given aerial the signal will pro- 
duce the largest voltages across the second- 
ary terminals when the transformer has a 
low resistance and a high ratio of induct- ~ 
ance to capacity. The secondary winding 
of the transformer is, therefore, wound with 
“ Litzendraht,’’ and has an inductance of 
roughly 280 microhenries, while the primary 
is wound on the outside of the earthed end of the second- 
ary; it consists of a single wire of small diameter. 
These two windings are wound to have a tight magnetic 
coupling, and their capacitative coupling is reduced to a 
minimum by the use of a fine wire primary. Now the 
ends of the secondary winding are connected to the grid 


aerial 


Fig. 2.— Representing the 
connected 
transformer TI. 


not the only thing to be feared, however. Great care has 
to be taken to wire up with short connections and to pre- 
vent leakage paths through faulty insulation. 


The High-frequency Transformer. 


The high-frequency transformer is probably the most 
important part of the receiver, for we have to rely on it 
and the amplifying valve V, to magnify the high-fre- 
quency currents by pure high-frequency amplification and 
also by regeneration; incidentally, we have to make it 
ourselves, as there is not a good one on the market. 

We will consider the coupling as a trans- 
former first, and see what factors settle its 
operating characteristics when connected 
to the circuit. Now the first thing to be 
done is to decide on an amplifying valve 
V,, and as the first requirement of this re- 
ceiver is that it must receive distant stations 
at loud-speaker strength, it is evident that 
we must consider magnification first and put 
selectivity in the second place. The most 
suitable valve for V, is easily found by 

- examining the valve manufacturers’ cata- 
logues, bearing in mind, of course, that as the set is to 
be operated from a dry cell plate circuit battery the 
valve chosen should take a relatively small anode current. 
We will choose an Osram D.E.5b, which has the fila- 
ment rating of 5.5 volts 0.25 ampere, an impedance of 
30,000 ohms, and an amplification factor of 20; but if 
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a valve of this type is tested it will be found that its 


impedance falls off very rapidly as the plate voltage is 
increased. Several valves were tested at a plate voltage 
of 156 and grid bias of negative 1.5, and an average valve 
had an anode impedance of 21,000 ohms and an ampli- 
fication factor of 18 at normal filament voltage. The 
anode current was a little over 3 mA. 

With this valve as the starting point, we have to design 
a transformer which will tune over the broadcast range 
of wavelengths and give the highest possible magnifica- 
tion. Now the writer’s method of designing a high- 
frequency transformer is to calculate the best number of 
turns\ for the primary and secondary windings, taking 
into account, as far as possible, the various factors which 
tend to make the actual amplification different from that 
which should be obtained according to theoretical con- 
siderations, and then with this as a starting point to put 
the transformer in the set and measure the amplification 
under actual operating conditions. As we would expect, 
the amplification actually obtained when the transformer 
is connected in the receiver is less than when it is 
measured under ideal conditions out of the set, for a 
number of things act to load the secondary and so to 
lower its voltage when it is in the receiver. When the 
maximum voltage amplification is desired, it is evident 
that the load on the secondary must be reduced to a 
minimum, the resistance of the transformer coil and 
tuning condenser must be as low as possible, and the 
ratio of the inductance of the secondary coil to the capa- 
city of the condenser across the secondary must be as 
high as possible. Another thing of considerable import- 
ance is the coupling of the primary and secondary, for 
it is found that there is an optimum value for the 
magnetic coupling, while, in general, the capacitative 
coupling should be made very small. 

Now the writer has described in earlier issues of this 
journal the construction of various high-frequency trans- 
formers. Each one was designed for a particular pur- 
pose, a compromise between amplification and selec- 
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Fig. 4.—A volume control 
consisting of an adjustable 
non—inductive resistance R 
9 the primary of the 
transformer. 


Fig. 3.—High- frequency 
transformer with added 
capacity C. 


tivity being effected in each case to suit what were thought 
to be the requirements of the receiver being designed. It 
is of interest to compare the voltage amplification 
obtained with two recent transformers and their valves 
with the transformer constructed for the present receiver. 
Table I gives the amplification of a transformer having 
a secondary winding of 55 turns of Litzendraht ’’ 3in. 
in diameter, with a tuning condenser of 0.0005 mfd. and 
a primary winding of 11 turns of No. 40 D. S. C.; the 
amplifying valve was a Burndept L.525, having an im- 
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pedance of 6,500 ohms and an amplification factor ot 
6.5. The amplification obtained is seen to vary between 
19 and 22.5. This transformer was used in the Long 
Range Three Valve Receiver described in The Wire- 
less World of May 26th and June 2nd, 1926. 


WAVELENGTH 
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CONDENSER SCALE READING 


Fig. 5.—Wavelength range of intervaive high-frequency trans- 
former. The curve is practically a straight line, which proves that 
the square law condenser used is of the corrected type. 


TABLE I. 


MEASURED AMPLIFICATION OF “ONE STAGE, COMPRISING a Higa- 
FREQUENCY TRANSFORMER AND VALVE OF 6,500 Ons 
IMPEDANCE AND AMPLIFICATION Factor 6.5. 


Wavelength. Voltage Wavelength. Voltage 
Metres. Amplification. Metres. Amplification. 
590 20.7 350 21.6 
520 22.5 290 20.0 
470 22.0 230 19.3 
410 21.9 


The second transformer is the one used in the“ No 
Battery Receiver described in the issue of June zoth. 
and this also has a secondary of ‘‘ Litzendraht ’’ and a 
primary of No. 40 D.S.C. wire, having 72 turns and 
ro turns respectively with a tuning condenser of 0.0003 
mfd. The valve used had an impedance of 10, ooo ohms 
and an amplification factor of 7.5. As chown by Table 
II, the voltage amplification for this transformer and 
valve ranged from 26 to 29. N 


TABLE II. 


MEASURED AMPLIFICATION OF ONE STAGE, courRIS NO a Higa- 
FREQUENCY TRANSFORMER AND A VALVE or 10,000 Omns 
IMPEDANCE AND AMPLIFICATION Factor 7.5. 


Wavelength. Voltage Wavelength. Voltage 
Metres. Amplitication. Metres. Amplification. 
540 26.0 375 28.2 
480 26.5 320 29.0 
430 26.5 260 29.4 
400 27.3 230 28.5 
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In Table III is given the amplification obtained with 
the transformer designed for the present receiver. The 
transformer has a secondary coil of 74 turns of 27/42 
‘“ Litzendraht ” zin. in dia- 
meter and a primary of 16 
turns of No. 40 D. S. C., 
and is tuned with a 0.00027 


SECONDARY WINDING OF 7/4 
mfd. corrected square law m PERNA 
condenser. It is seen that 
the amplification varies be- 


tween 35.5 and 39.4; this is 
probably the largest ampli- 
fication that it is possible to 
obtain without using Litz- 
endraht’’ of many more 
strands, which is much more 
expensive than that used in 
the transformer described. 

It should clearly be under- 
stood that the figures given 
are for pure high-frequency 
amplification only; the effect 
of reaction is enormously to 
increase the total amplifica- 
tion as described below. 
Each of the transformers de- 
scribed was adjusted to give 
the optimum amplification 
with the valves used, and the 
reason for introducing them 
here is to show what can be done in the way of amplifi- 
cation when this is the main consideration. By way of 
comparison, it can be shown that the amplification of the 
transformer illustrated on page 35, July 14th issue, with 
the D. E. 5 valve recommended is only 8 at the optimum 
wavelength. 

The transformer-valve combination of Table I is, of 
course, much more selective than that of Table ITI, 
although the latter transformer when used in the set 
would be said to be quite selective when compared with 
the usual receiver having an ordinary tuned anode stage. 
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Effect of Stray Capacities. 


We mentioned above that it is important to make the 
capacity coupling of primary to secondary as low as pos- 
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Fig. 7.—Showing the method of winding the primary windings 
on the intervalve high-frequency transformer. 


sible, and to show the effect of stray capacities such as 
might easily be introduced by bad wiring and placing of 
the transformer in the set, a tiny condenser having a 
capacity of only 10 micro-microfarads was connected be- 
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tween the plate end of the primary and the grid end of 
the secondary with thin connecting wires, Fig. 3, and 
the amplification of the transformer and valve was 
measured with it and without it. -The figures given in 
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Fig 6 —Details of the two high-frequency transformers. The Litzendraht wire used has a single 
silk covering on each stranu and double silk overall. 


TABLE III. 

MEASURED AMPLIFICATION OF ONE STAGE, COMPRISING A Hren- 
FREQUENCY TRANSFORMER AND D.E.5b VALVE OF 21,000 Onus 
IMPEDANCE AND AMPLIFICATION FACTOR 18. 


oe 


Condenser Approximate 
Reading. Wavelength. Voltage 
Degrees. Metres. Amplitication. 
160 540 35.5 
125 470 37.0 
105 430 37.5 
90 400 39.4 
65 350 = 39.2 
45 300 39.4 
15 240 39.0 


Table IV show that the effect of connecting the condenser 
is to lower the amplification by a serious amount. In 
making the tests the fixed condenser was not removed, 
but only the wire connecting the condenser to the grid 
end of the coil was disconnected at the grid end, 


TABLE IV. 


EFFECT OF CONNECTING A VERY SMALL CAPACITY BETWEEN 
THE PRIMARY AND SECONDARY WINDINGS. 


—— — . —— 


Amplification with 


Wavelength. Voltage added Capacity of 
Metres. Amplification. 10 u uF. 
540 36.5 29.0 
500 39.0 31.0 
460 40.0 32,0 
424 40.5 32.0 
390 40.5 31.0 
350 40.5 31.0 
310 44.0 32.5 
280 460 36.0 
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Everyman's Four- valve. — 

This experiment shows us how important it is to keep 
the stray capacities as small as possible, and this has 
been taken into account when the placing of the connect- 
ing terminals of the transformer was being decided upon. 
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Combined Amplification. - 


The amplification of weak signals by the combined 
transformer and regenerative action is very great, so 
great, in fact, that it was found necessary to weaken the 
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Fig. 8.—Details of the ebonite front panel. A, 1/7 dia.; B. 3,87 dia. ; C 7/32” dia. ; D, 5'32° dia.; E, 1/8° dia.; F, 1/8” dia. and countersunk. 


TABLE V. 


CHARACTERISTICS OF Osram D.E.5b VALVE. 
- H.T., 156. Grid Bias, 1.5. 


Anode 
Filament Filament Amplification Impedance. 
Volts. ` Amperes. Factor. Ohms. 

5.5 0.245 18.0 20,800 
5.0 0.23 18.0 21,700 
4.5 0.218 18.5 23,000 
4.0 0.2 18.7 25,300 
3.5 0.185 19.7 35, 000 
3.25 0.18 17.5 85,000 
3.0 0.175 16.0 155,000 


Turning now to Fig. 1, it will be seen that the 
transformer has a third winding marked N, and that 
this is connected to the +H.T. end of the winding P 
and to one side of 
the condenser C.. 1 
This coil and con-“ 
denser are used to 
stabilise the circuit 
and it is found that 
condenser C., which 
may have a maxi- 


signals from distant stations such as Birmingham, 
Bournemouth and Brussels, as received in London, 
because they overloaded the set. A simple volume con- 
trol is, therefore, fitted, and takes the form of 4 
rheostat R, Fig. 1, connected to the first valve. 
Now the circuits ‘of the first valve are adjusted with 


rheostat R, short circuited, and when it is desired to 


reduce the strength of the signal, R, is turned to as to 
lower the filament current. The effect of reducing the 
filament current is clearly shown in Table V, which 
gives the measured values of amplification and impedance 
for various filament currents. It 1s seen that as the 
filament current is reduced the anode impedance in- 
creases, whilst the amplification factor also varies a 
little. Thus the amplification is reduced as the fila- 
ment current is re- 
duced, and a very 
steady adjustment of 
volume is had by 
this simple method. 

The reason for 
the lowering of 
amplification with 


i 8 
mum capacity of 15 — = — reduction in fila- 
to 20 un F, can be ment current is not 


set at such a value Fig. 9—The two ebonite terminal strips. A 7/37" dia., B ye a for No.4 wood hard to understand 
that the receiver will Screws: Belling T. Aerial 4, L T.., IT, T I. T., 1. HI T 2, 3. if the transformer 


not oscillate under 

any conditions. It is not set to balance the valve, . e., 
to make the valve a true one-way amplifier; it is 
deliberately set so that regeneration is made full use of, 
but the construction of the transformers T, and T. is 
such that condenser C. can be adjusted to give an ex- 
tremely useful amount of reaction and yet allow the 
circuit to remain perfectly stable over the whole tuning 
range. This condenser C, is mounted inside the 
receiver, and it is adjusted when the receiver is first put 
to use; after this there is no need to touch it. 
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coupling is con- 
sidered as a resistance connected in the plate circuit of 
the valve, for the amplification depends on the ratio of 
anode circuit resistance to the valve's anode resistance. 
As this ratio is reduced by dimming the filament the 
amplification is also reduced. 

This form of volume control has the secondary effect 
of increasing the selectivity, but the effect is slight, hecause 
the increased selectivity of transformer T, is practically 
offset by the decreased selectivity of Ti. 

A form of volume control which was tried and dis- 
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carded is shown in Fig. 4. Here a non-inductive resist- 
ance of about 30,000 ohms is connected across the primary, 
and volume control is had by reducing the resistance, 
which has the effect of lowering the effective resistance of 
the primary circuit of the transformer. While the control 
of volume is satisfactory, the effect of reducing the value 
of the resistarice is very seriously to reduce the selectivity 
of the set. 

Detector Connections. 

The next item of interest in the 
set is the detector. When con- 
siderable trouble is taken to make 
transformer T, so that it has low 
losses, great care is necessary in 
setting up the detector or it wil! 
load the transformer and lower 
the amplification. A rectifier 
of the grid condenser and 
leak type is out of the ques- 
tion, and we have to use an 
anode detector because, in 
the first place, it can be so 
adjusted that a normal signal 
will not produce grid current, and, secondly, its output 
circuit can be so arranged that no appreciable load is 
introduced to the grid circuit. 

It is usually found that the best anode rectifiers are of 
the type taking a low filament voltage, and although 6- 
volt valves are used at V,, V, and V,, a valve taking less 
than 2 volts is used as the rectifier. The great efficiency 
of a valve of the low voltage type to weak signals will 
have been noticed by those who have taken an interest in 
this subject, so that no details will be discussed here. 

A further requirement of a valve for use as an anode 
rectifier is that it should have a high amplification factor. 


One of the best for this purpose is the Cosmos SP18. 


Green Spot, which has an amplification factor of 17 and 
requires a filament heating current at 1.6 volts. This 


View of the back of the set, showing the position of the coils. 


valve fs a very convenient one to use here, because the 
fall in voltage across the resistance required to reduce the 
filament battery voltage from 6 to 1.6 volts can be utilised 
to give its grid a negative bias. A negative bias of 6 — 1.6, 
or 4.4 volts, was not found convenient because for the best 
rectification a rather high plate voltage was required. Two 
resistors are, therefore, used at R, and R,, and the grid 


megohms. 
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bias is settled by the value of R,. These resistors have 
values of 15 ohms (R,) and 7.5 ohms (R,), so that the 
grid has a normal voltage of negative 3 volts. The 
Cosmos SP18 Green Spot valve does not give grid cur- 
rent until the grid is made about positive 1.5 volts. This 
is an important feature, since the peak value of a signal 
can be about 4.5 volts without grid current. 

Now when a valve is set to rectify as an anode hend 


The completed receiver. 


detector, its anode impedance is much higher than the 
normal value quoted by the makers; that of the SP18 
Green Spot is about 150,000 ohms. Transformer 
coupling, theréfore, cannot be used, and it is necessary to 
employ either a choke or resistance-condenser coupling. 
When the best quality is required resistance-condenser 
coupling is preferable, and a special form of this coupling 
is used. It will be seen upon referring to Fig. 1 that 
two resistances connected in parallel are used at R,. 
These are grid leaks of 1 megohm each, giving a com- 
bined resistance of 0.5 megohm. Coupling condenser C, 
has a value of 0.01 mfd., and the grid leak R, is of 3 
This combination gives an amplification of 
about 13, and low-frequencies are amplified to practically 
the same extent as the frequencies of about 1,000 cycles. 
Actually a 50 cycle note is 
amplified to within 10 per 
cent. of a 1,000 cycle note, 
but the interesting thing here 
is the amplification of the 
higher frequencies, for when 
high resistances are used the 
effect of stray and valve 
capacities is of considerable 
Importance. 

It should be mentioned, 
before proceeding further, 
that the object in using grid 
leaks as resistances is cheap- 
ness, since the whole coupling 
costs only about 108. The 
valve is a cheap one, costing 
12s. 6d., and the current taken from the anode battery 
is only a few microamps. Two resistances are used 
at R, because the writer has not had the opportunity of 
testing the life of grid leaks carrying current for a 
lengthy period, and is merely a precaution which is 
probably not necessary in view of the small current which 
flows through them. 


B7 


Wireless 


110 World JULY 28th, 1926. 
ETTET 5 6 606 eee ee eee eee eee eee eee eee 0 · K.. ———2—————— ( Ä ———è.—.—-õ—y.b9—:.—(.—j——b ..—.—.—.—.—⁊2ꝛ—.v«ðva . . e 
= Es 1 
: LIST OF PARTS. i 
: - i lve holders (Garnett. Whiteley and ? 
: 2 V ble condensers, square Jaw, 0.00027 mid. 1 No. 620 fixed condenser 0.0005 mfd. (Dubilier 4 Lotus va ers ; 
: A Ruridepe Wireless, itdi. Condenser Co., Ltd.). 1 Lotus Works, Broadgreen Road. ; 
: 2 Rheostats, 2 ohms and 30 ohms (ditto). -1 No. 610 fixed condenser 0.01 mid. (ditto). 2 Parolin tubes (Mi it ä Insulator Co : 
: i : i axolin tubes (Micanite an nsulator 2 
T 555 e a Grid leak, ermecolmss Dume ronm (Hia Ltd., Empire Works, Blackhorse Lane, Wak § 
ESIS - * 
i : 8 dis 3w lectri thamstow, ndon, E. 17]. : 
2 Condensers, 1 mid. (Telegraph Condenser Co., 2 Grid leaks, 1 megohm (Edison Swan Electric ; 


Id.). 

l Condenser, 2 mid. (ditto). 

1 Neutrovernia (Gambrell Bros., Ltd., 76. Vic- 
toria Street, London, S. W. I). 

1 Transformer A. F. S. 344 to 1 (Ferranti. Ltd.. 8 
Hollin wood. Lancs.). Co.. Ltd., 120, 


don, W. I). 

1 “T” type (square) 1'4-volt grid battery pan ) 

Siemens Bros. and Co., Ltd.. Woolwich, 
ondon, S. F.). 


London. E. C. 4). 
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Co., Ltd., 123-125, Queen Victoria Street, 
3 Grid leak holders (Dubilier Condenser Co., 
Ltd.). 


1 16-volt grid battery (Portable Electric Light 
Shaftesbury Avenue, Lon- 


50 yards Litzen wire (P. Ormiston and Sons, 
Ltd., 79, Clerkenwell Road, London, E.C.). 


2 Dial indicators {Belling and Lee, Ltd., 
Queensway Works, Ponders End, Middle 
sex). 


11 Ebonite shrouded terminals (ditto). 
Ebonite panel, 26in. x Gin. x Min. 
1 Cabinet and baseboard, 26in.x8in. Sin. (Car- 


rington Manufacturing Co.. 18-20, Mitchel! 
Street, Central Street, London, E.C.1). 
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“ Everyman’s Four-valve.”— 

The stray and valve capacities shunting the resistance 
are much greater under working conditions than the 
static values of the capacities because of the amplifying 
property of the valve; further, it is necessary to shunt 
the plate circuit resistance with a condenser C, to limit 
the amount of high-frequency current which passes to 
the next low-frequency amplifying valve and also to 
improve the rectification ethciency of the detector. We 
would, therefore, expect to find that the higher notes of 
audio-frequency are reduced in strength. This is cer- 
tainly the case, as can be seen by calculation, but it 
was also found that the effect of connecting a fairly 
large condenser across R, increased signal strength to a 
very marked extent. It was found that the signal 
strength as measured and also as received from a distant 
station increased with the value of the shunt condenser 
(s up to a value of 0.0005 mfd., and so a condenser 
of this value was included in the set. No weakening 
of the higher notes could be detected by listening and 
comparing with a normal resistance coupled amplifier, 
this being due perhaps to the fact that the ear is not 
usually able to distinguish the difference in amplification 
of, say, 30 pe) cent. 

The third valve is a Dk sb. and its grid has a 
negative bias of 3 volts from GB, the plate voltage 
being 156 In its plate circuit is connected a Ferranti 
3.5: 1 transformer, the inductance of the primary wind- 
ing of this transformer being So henries. The anode 
current is 1.75 mA, and an amplification of about 75 
is obtained This is a very high amplification, and it 
should be noted that the amplification-frequency curve 
will be rather better at the low-frequency end of the 
scale than that shown by the makers hecause we are using 
a valve of 25,000 ohms impedance. Valve V, isa DE5, 
and works with a plate voltage of 156 and a grid bias 
of negative 12 volts. Its normal plate current is 
4.75 mA. Thus the total plate current taken by the set 
is 10 mA., which is well within the capacity of a large 
size dry cell battery. 


Construction of the Aerial-Grid Coil. 


This coil stands upright in the set, and comprises a 
base of wood qin. x rin. x }in., with two ebonite supports 
xin. in diameter and 14 in. long. These supports are 
drilled and tapped 4B.A. at each end. The coil itself 
is wound on a Paxolin former 3in. in diameter x 3}in. 
long, and has 74 turns of 27/42 Litzendraht wire 
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wound with the turns touching; the ends are terminated 
at tags held by small sctews and nuts. Over this wind- 
ing and at the earth end is placed 8 ebonite spacers 
cut from a length of ebonite tube zin. in diameter with 
kin. wall. These can be held by a rubber band; one 
of the spacers, which are 2in. long, has three No. 8 B.A. 
countersunk headed screws, which are held in position 
by nuts. The primary winding is wound in the same 
direction as the secondary of No. 30 D.S.C. copper wire, 
and has 14 turns, with a tap at the eighth turn. 

The high-frequency transformer shown in Figs. 6 
and 7 is also mounted on a wooden base, 4in. x rin. x 
din., carrying two ebonite supports gin. diameter and 
thin. long. The secondary winding is of 74 turns of 
No. 27/42 Litzendraht wire and eight ebonite spacing 
strips are placed over its lower end. Reference to 
Fig. 6 will show that three of these strips have small 
screws attached, one strip having a screw at either end 
and two strips having a screw at one end. The primary 
winding, marked P in the diagram of Fig. 1, commences 
at the terminal marked +H.T., and has 16 turns of 
No. 40 D.S.C. wound in the same direction as the 
secondary, the end of this winding being terminated at 
the screw marked “ Plate.” The turns are wound 15 
to the inch; the primary is the winding shown with a 
continuous line in the sketch of Fig. 7. The second 
primary winding, marked N in Fig. 1, is now put on; 
this winding is commenced at the screw marked NC. 
The wire is passed round the former and runs in the 
space between the turns of the primary winding, and 
terminates at the upper screw marked +H.T. This 
winding is the one shown by a broken line in Fig. 7. 
The two primary windings have 16 turns each of No. 4° 
D.S.C. copper wire. 


The Ebonite Front Panel. 


This panel measures 26in. long x Sin. high and is din. 
thick. On it are mounted the two corrected square law 
condensers of 0.00027 mfd. capacity, and the two hla- 
ment rheostats R, and R, of 2 and 30 ohms respectively ; 
the 2 ohms rheostat is the one mounted on the right-hand 
side of the panel, and the 30 ohms rheostat is mounted 
between the two tuning condensers. On the extreme 
right-hand side two terminals for the loud-speaker con- 
nections -are mounted. Just above the two tuning con- 
densers will be seen two holes marked E on the panel; 
these are to take a name plate and pointer. 


(To be concluded in the next issue.) 
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DRY CELLS FOR WIRELESS PURPOSES. 


Length of Life that may be Expected from H.T. and L.T. Batteries. 
By R. L. SMITH ROSE, ph. D., M.Sc, A.M.LE.E. 


NE of the industries which owes its existence on a' 


wide scale at the present time to the popularity of 

wireless is that of the manufacture of dry cells 
and batteries. The industry is, of course, not a new one 
since, long before the war, most electrical firms produced 
dry batteries for use in connection with electric bells, 
telegraph, telephone, and railway signalling, portable 
clectric lamps, etc. During the war, also, many British 
firms had to extend their facilities for dry battery manu- 
facture in order to cope with the demands of the Ser- 
vices for batteries for wireless and other signalling 
purposes. But it is probable that the demand for dry 
batteries is much greater to-day than ever before. The 
greater part of this demand is for batteries for use as a 
high-tension supply for valve receivers, but with the 
modern development of the dull-emitter valve of low 
filament-current consumption there is also a demand fer 
larger cells for use in completely portable receivers. 
With the earlier growth of broadcasting in America it 
is natural to find that the demand for dry cells was felt 
over there a year or two before it became urgent in this 
country. As early as 1923 it was estimated that the 
demand for dry batteries of all types was approximately 
150,000,000 per annum! The importance of 
standardising the sizes of the dry cells placed on the 
market was early realised in America, and in December, 
1921, the 47 different sizes then prevailing were reduced 
to 15 standard sizes covering all the usual applications of 
such cells. In this country such complete standardisation 
appears to be still lacking, although in the course of time 
one or two sizes have become so widespread in their 
manufacture and use as to he almost equivalent to 
standardised products. ‘Two sizes of cell in particular 
have been popular for many years. The larger of the 
two is a cylindrical cell, whose approximate overall dimen- 
sions are Gin. x 24in. dia- 
meter, and which has been a 
very largely used for electric {oeu G 
bell and telephone work. 
Tbe smaller cell, also 
cylindrical, is about 2in. x 
din. diameter, and it has 
been most commonly used in 
the standardised flash lamp battery containing three such 
cells. This type of cell was adopted as the unit for 
high-tension batteriés for wireless valve receivers during 
the war, and as such these batteries still survive in a 
number of convenient voltages. It has been realised 
for some time, however, that the anode current consumed 
by multi-valve receivers, particularly when using power 
amplifying valves, is too large a drain on such small 
cells to give them a useful life; and a somewhat larger 
cell of approximate dimensions 24in. x 14 in. has since 


Fig. 1.—Simple circuit for life 
tests on dry cells at constant 
current. 


1 Circular of the Bureau of Standards, No. 79, 1923. 


designed to accommodate them. 


become practically standardised in assembled high 
tension batteries. | 

In order to obtain some fairly definite idea of the 
effective life of dry cells under working conditions a 
few tests have been carried out on two typical sizes of 
cells which it was desired to use for high and low 
tension valve supplies respectively. Apart from the 
interest in obtaining some definite idea as to the total 
output which may be expected from such cells, and the 
comparison of cells of different makes, it is important 


to know at what point in the life of the cell it becomes 
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Fig. 2.—-Discharge curves (0.025 amp., 4 hours per day) for three 
small type dry cells. 


uneconomical to continue to use it. For during the 
discharge of the cell the effective voltage available in the 
external circuit steadily decreases, and if a constant 
voltage supply is required it 1s necessary to adopt some 
method of adding new cells to the battery during the 
discharge. Now, in such instruments as portable 
receivers, screened oscillators, etc., the number of cells 
which can be used for, say, the L.T. battery is limited 
by the space allotted in the initial design of the instru- 
ment. This means that a definite knowledge is required 
of the voltage below which it is uneconomical to dis- 
charge the cell, and at which, therefore, it can be removed 
from the circuit. With this information the maximum 
number of cells likely to be required for a given voltage 
supply becomes known, and the instrument can then be 
In the present instance 
no elaborate investigation of the behaviour of the cells 
was undertaken, and the reader who is deeply intcrested 
in this matter may be referred to Circular No. 79 of 
the Bureau of Standards, which summarises a large 
amount of available information on dry cells, including 
a discussion of their electrical characteristics asd 
methods of testing them under a variety of onditions. 
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Dry Cells for Wireless Purposes.— ` 

The present experiments involved a simple life test 
carried out with the circuit shown in Fig. 1. The 
current drawn from the cell was controlled by the variable 
resistance R, and recorded on the ammeter A, 
efective output voltage being measured under the load 
conditions by the voltmeter, V. The tests were made 
under constant current conditions over continuous daily 


periods of four hours’ duration (Sundays excepted), - 


as being fairly representative of the discharge conditions 


of a battery attached to a wireless receiver in constant 


use. During each daily period the current was main- 
tained constant by making the necessary slight adjust- 
ments to the external resistance. 


Types of Cells Tested. 


Two sizes of cell and three different well-known makes 
of each size were tested. The first size of cell tested 
was the larger of those used in high-tension batteries, 
of approximate overall dimensions 2łin. x rłin. 
Formerly, these cells were obtained separately and made 
up into H.T. batteries, but it is now possible to obtain 
blocks of cells, assembled into batteries of convenient 
sizes. These smaller cells were discharged at 0.025 
ampere (25 milliamperes), which is the order of the total 
anode current taken by multi-valve supersonic hetero- 
dyne receivers. To obtain comparative figures at a 
lower current output another cell of one of the types was 

TABLE L i i 


RESULTS OCTAINED IN DISCHARGING THREE Makes or CELL or A SIMILAR 
TYPE AT A CONSTANT CURRENT Of 0.025 amp. FOR 4 Hours Dall v. 


(a) 
Discharged to 1.0 Volt. 


(b) 
Discharged to 0.7 Volt. R. it ia 
Cell Na. — — la). 
Time in Output in Time in Output in 
Hours. Aimpere-hrs. Hours. Ampere-hts. 
4 | 112 2.8 368 9.2 0.30 
B 93 2.5 22? 5.5 0.45 
C 112 28 201 7.3 0.35 


tested at a discharge rate of o.o1 (10 milliamperes). 
The second size was that of approximate overall dimen- 
sions Gin. x 2 in., and this was discharged at 0.25 
ampere over the above periods. While it may be 
remarked that this discharge is somewhat heavy for this 
size of cell it is to be noted that one of the cells tested 
was sold specifically for use with valves taking the above 
filament current. Further, in one piece of apparatus it 
was required to take such a current from cells whose 
size was severely limited. Comparative figures for 
smaller discharge rates can be obtained from the com- 
parative tests made on the smaller size of cell as 
mentioned above. In all cases the tests were discon- 
tinued when the voltage had dropped to o.7 volt, as 
this was considered to be the lower limit of the useful 
voltage. 


Results of the Tests. 


(a) Small size cell. 

The results of the tests on three different makes of 
the small size of cell are given in Fig. 2, which shows 
the terminal voltage of the cell on load against the time 
of discharge in hours. The most noticeable point about 
these results is that, while all three cells give very similar 
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behaviour in discharging down to one volt, their subse- 
quent performance differs considerably. For while cell 
B continues to drop in voltage at a fairly steady rate, 
cell A gives a prolonged discharge at a voltage in the 
neighbourhood of 0.9 before dropping off again towards 
the end of the test. It is thus evident that, while the 
total output is approximately the same for each of the 
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Fig. 3.—-Comparative discharge curves for the same type of cell 
for currents of 0.025 and 0.01 amps. respectively. 


three cells when discharged to one volt, the output from 
cell A is considerably greater than that of the others if 
the discharge is continued to 0.7 volt. It should be 
observed that tests carried out on different cells of the 
same type and make gave fairly consistent results, so 
that the features here being discussed are characteristic 
of the type and make rather than of the individual 
cells. | 

In Table I the results are summarised for the above 
limiting conditions for the three cells. 

If an effective voltage of 0.7 be taken as representing 
the end of the useful life of the cell, it is seen from 
this table that only from 30 per cent. to 45 per cent. 
of this life is utilised if the cell be discarded when the 
voltage has fallen to one volt. It is further evident 
from the shape of the curves in Fig. 2 towards the end 
of the test that there is little to be gained by continuing 
the discharge beyond the somewhat arbitrary value of 
0.7 volt adopted throughout these tests. 


TABLE II. 


RESULTS OF DISCHARGING TWO CELLS OF THE SAME TYPE Ar 0.025 AND 
0.01 AMPERE RESPECTIVELY. 


(a (h) 
Final Discharged a 0.01 amp. Discharged at 0.925 amp. Ratigo! 
ir ccc 
Time in Output in Time in Output in ta). 
| Hones. Aimpere-hrs. Hours. Amperc-hrs. i 
1.0 360 3.6 98 2.5 1.44 
0.7 6900 6.9 222 5.5 1.25 


With a second cell of type B the test was repeated 
under the same conditions but with the discharge current 
decreased to o.or amperé. The results of both tests 
carried out on this type of cell are shown in the curves 
in Fig. 3 and Table II. The curves show that the dis- 
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Dry Cells for Wireless Purposes.— 

charge at the lower current was remarkably steady down 
to about 0.8 volt, while the table shows that the total 
output in ampere hours is from 20 to 40 per cent. greater 
when discharging at the lower current. 


1- 
l A E 
. 222 


ER 
CRTE 
aA 
F 
F 
100 150 


TIME IN HOURS 


Fig. 4,—Discharge curves (0.25 amps., 4 hours per day) for three 
= large type cells. 
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The slight irregularities which are evident in the 
accompanying curves are possibly due to variations of 
temperature during the tests, since no special arrange- 
ments were employed to keep this factor constant, and it 
is well known that the behaviour of dry cells is very 
susceptible to changes in temperature.? 


(b) Large Size Cell. 


The results of the tests on the three larger cells are 
shown in the curves in Fig. 4. Here it is seen that 


7 See, for example, the Bureau of Standards Circular N o. 79, 
1923, already referred to. 
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while cells A and B were very similar in their behaviour 
throughout the test, cell C showed a very distinct depar- 


ture from them. 


From the summarised results in Table III it is seen that 
in the case of cells A and B a large proportion of the 
effective life is lost if the cell is discarded when the volt- 


TABLE III. 


RESULTS OPTAINED IN DISCHARGING THREE MAKES or CELL OF A SIMILAR 
TYPE at A CONSTANT CURRENT OF 0.25 AMPERE FOR 1 Hours DaiLy 


7 
Discharged to 1.0 Volt. 


(h) 
Discharged to 0.7 Volt. Ratio 
Cell No, |——_—— - a a d A C A E 
Time jn Output in Time in Output in 

Hours. Ampete-hrs. Hours. Ampere-lirs. 
A 35 8.8 130 33 0.38 
B 43 10.7 1038 27 0.20 
C 86 21.0 108 27 | 0.78 


tage has fallen to 1.0 volt. Cell C, however, shows a 
marked superiority to the other two, for while it gives a 
total life of the same order as the other two, nearly 80 
per cent. of this life is obtained while the cell is giving 
more than one volt at its terminals. 

Since these cells were of the same makes as the smaller 
cells referred to above, it may be inferred that the total 
output of these larger cells would be increased by about 
one-third if the discharged current were reduced from 
0.25 to o. 10 ampere. | | 

With the aid of such definite quantitative information 
it is a comparatively simple matter to calculate the prob- 
able life of a dry cell or battery when used under any 
of the usual conditions prevailing in wireless receivers. 
In cases where the cells are subject to a very light dis- 
charge load, it should be remembered that the cells have 
what is termed a shelf or standing life of the 
order of six to twelve months, even though no current is 
taken from the cell. It is this life which determines the 
period during which a grid biassing battery effectively 
performs its allotted function. 


We are asked to state that Mr. Jamas, 
whose station FI 8QQ is so well known, 
will, after August Ist, be operating under 
the new call-sign IC 1B. Also that 
reports on the reception of recent signals 
from FI 8QQ will be welcomed by F 8JN 
(Messrs. Carrot & Levassor, Melun, Seine- 
et-Marne) or by LA 1X (Mr. J. O. 
Berven, Uelandsgt, 14, Stavanger), who 
have lately been unable to establish com- 
munication with him at the times agreed 


on. 
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Mr. A. C. de Groot, Goenoeng Poentang 
Tea Estate, Rongga, Tjimahi, Java, will 
also be working on 30 to 45 metres at 
about 7.40 p.m. (G-M.T.), using the call- 
sign EI PRI, and will welcome reports. 


9000 


Mr. T. N. Baskerville, 9, Arthog Drive, 
Hale, reports having heard WPN on 37.5 
and 16 metres. This is the well-known 
call-sign of s.s. “ Bowdoin” of the 
MacMillan Arctic Expedition, which 
started for the North Pole on June 20th. 
He has also heard VOQ, the Newfound- 
land fishing schooner “ lorrissey, which 
is taking out an expedition organised by 
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the American Museum of Natural His- 
tory, and at the time of writing was sta- 
tioned at Etah in Greenland. VOQ was 
transmitting on 37.5 metres. The station 
is operated by Mr. E. Manley (U 8FJ). 


Calls Heard.“ 


We would remind readers that the space 
available for printing extracts from their 
logs is very limited. We are always ready 
and willing to publish as many as pos- 
sible of the lists we receive, believing 
them to be of real interest to very many 
of our readers. We would, however, ask 
our contributors to keep their lists as 
short as possible, to select only those sta- 
tions which are of general interest, and 
only to record calls heard from foreign or 
distant stations. The working range of 
low-power stations is now so great that 
it is by no means uncommon for a trans- 


mitter in England to work with U.S.A. 
on only 2.5 watts. In selecting, from a 
pile of lists received, those we consider of 
most general, interest, we try to choose 
representative lists from all parts of the 
world, and naturally give preference—all 
other things being equal—to those requir- 
ing least sub-editing. Readers who send 
us lists of calls heard are, therefore, asked 
to conform as far as possible to the fol- 
lowing rules :—(1) Write (or preferably 
type) on one side of the page only; (2) 
Start with the town in which your station 
is situate. and the dates between which 
the calls were heard; (3) only record 
foreign or distant stations unless there is 
any special reason for including one or two 
at short range; (4) give the international 
indicating prefix once only, after the 
name of each country; arrange each 
group of calls in alphabetical order and 
in capital letters; (5) for the sake of uni- 
formity we prefer each group to be pre- 
faced by the name of the country and not 
the nationality (e.g. “ Holland’’ and not 
“ Dutch ’’) ;(6) end with nature of receiver 
(e.g. O-v-2), waveband on which the calls 
were heard, name and (if a transmitter) 
your own call-sign. 
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A Section Devoted to New Ideas and Practical Devices.. 


FIXED CONDENSER CONNECTIONS. 


Small double-ended clips con- 
structed according to the accompany- 
ing sketch are very useful in experi- 
mental work for connecting together 
fixed condensers of the McMichael 
type. No alteration ta the existing 


SERIES 
Fixed condenser connections. 


PARALLEL 


spring clips is necessary, as these 
serve to hold the complete assembly 
of condensers. Two methods (series 
and parallel) of connecting a pair of 
condensers are indicated in the dia- 
gram.—S. W. F. 
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L. F. AMPLIFIER CONNECTIONS. 


It a valve should give out in the 
L.F. stages of a receiver in which no 
arrangements have been made for 
switching, the remainder of the pro- 
gramme may be received if the 
following instructions are carried 
out. 


+H.T. 


Eliminating the last L.F. valve without 
altering internal connections. 


The last valve of the receiver is 


withdrawn, and valves are changed 
B I2 


round if necessary, so that all those 
remaining in circuit are good ones. 
A flexible lead is then joined between 
the plate leg of the valve in the last 
stage but one and the plate socket of 
the last valve holder. The diagram 
shows that the primary winding of 
the transformer remains in paralfel 
with the loud-speaker, but this is not 
a serious objection in view of the 
temporary nature of the connection, 
and against it may be set the advan- 
tage that no alteration to the internal 


wiring of the set is necessary.— 
W. D. 
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TERMINAL INDICATOR. 

It is not necessary to go to the 
trouble of fitting special terminal 
indicators if it is only required to 


RED SEALING 
o o WAX 


A simple method of distinguishing 
positive terminais. 


distinguish between positive and 
negative battery terminals. A smail 
blind hole drilled near the positive 
terminal and filled with red sealing 
wax is quite sufficient.—L. M. 
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CHOKE AMPLIFIER SWITCHING. 


Low-frequency amplifiers coupled 
by means of chokes and condensers 
lend themselves to a neat form of 
switching which is shown in the 
accompanying circuit diagram. The 
change-over switch not only transfers 


the loud-speaker and its associated 
feed condenser from the plate of one 
valve to the other, but also discon- 
nects the grid coupling condenser 
when the second valve is not in use 
—an essential precaution if full effi- 
ciency is to be maintained. 


+H.T. 
a * a Imfa 
& T @ 
L.S. > 
= “= 8.8 
N + „LT. 


Circuit diagram of switching arrange- 
ment for oke coupled L.F. amplifiers. 


A further advantage of this method 
of switching is that the separate 
coupling and feed condensers can be 
used and individual capacity values 
assigned for the particular function 
each has to perform. Thus the 
coupling condenser, which transfers 
voltage fluctuations to the grid of the 
last valve, may be given a value of 
0.05 mfd., while the loud-speaker 
feed condenser, which is required to 
pass a considerable amount of electri- 
cal energy, may be given a capacity 
of 1 mfd.—T. J. C. 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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A Section Mainly for the New Reader. 


CALIBRATING A FILAMENT 
RHEOSTAT. 

The filaments of all dull-emitter 
valves are likely to be damaged by 
the application of an excessive volt- 
age; in certain cases quite a small 
overload will appreciably reduce the 
life of the valve. Unfortunately, the 
average wireless user is not in posses- 
sion of an accurate voltmeter or 
ammeter, and it is often a matter of 
some difficulty to decide whether the 
filament is being heated in the man- 
ner intended by the manufacturer. 

If the controlling rheostat has 
approximately its rated resistance, 
and is of one of the more conven- 


tional patterns, it is possible to obtain 


a rough idea as to whether the actual 
voltage applied to the filament is 
correct by observing what Proportion 
of the resistance element is actually 
in circuit. To take an example, we 
may consider the case of a valve 
rated at 0.3 ampere, and 1.7 volts, 
fed from a single 2-volt accumulator 
cell. The value of external resist- 
ance may be ascertained from the 
simplified formula: volts to be 
Jropped in the resistance + current 
taken by the valve (in amperes). 
This gives a required value of 1 
ohm. Assuming that our rheostat has 
a total resistance of 5 ohms (a very 
usual figure), it is clear that only one- 
fifth of the wire comprising its re- 
sistance element will be needed in 
series with the valve. When the 
accumulator is freshly charged, how- 
ever, a difference of potential of as 
much as 2.25 volts may exist across 
its terminals, when an external re- 
sistance of nearly 2 ohms will be 
necessary. This excess voltage will 
quickly fall on load. 

It is clearly of advantage to have 
a fairly accurate knowledge of the 
resistance of filament rheostats, and 
the keen amateur would be well ad- 
- vised not to miss an opportunity of 


calibrating these components. should 
he at any time have access to suit- 
able measuring instruments. 
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ADAPTING A MULTI-VALVE SET 
FOR LOCAL WORK. 

It has otten been stated in this 
journal that the introduction of 
switching into an H. F. amplifier, 
particularly when designed to operate 
on the shorter wavelengths, is highly 
undesirable, on account of the like- 
lihood of setting up losses and in- 
stability. It must, however, be 
admitted that the practice of using, 
say, two H.F. stages for reception 
of the local station is extremely 
wasteful, and there is a verv real 
temptation’ to fit some switching de- 
vice, even at the risk of sacrificing 
efficiency. 


Go 


TELEPHONE 
TERMINALS OF 
CRYSTAL SET 


Fig. 1.—Modifvying a multivalve set for 
local reception. 
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One of the best methods of solving 


the problem is to use a crystal set 


for short-range work, amplifving its 
output (for loud-speaker reproduc- 
tion) by the use of the L.F. portion 
of the main set, in such a way that 
its high- fregueney circuits are not 
interfered witi: in any way. A suit- 
able and convenient method of mak- 
ing the necessary change-over is indi- 
cated in Fig. 1. For this scheme of 


the first L.F. 


connections, a jack, of the pattern 
“knnt as the double circuit, 
closed ° is required. This is wired 


up in such a way that the primary of 
transformer normally 
oçcupies it, usual position in series 
with the anode of the detector valve. 
When the plug is inserted, the springs 
of the jack are opened out, the anode 
and H.T. leads are disconnected, 
and the output leads of the crystal 
receiver (connected to the plug) are 
joined across the transformer. 

It will, of course, be necessary at 
the same time to transfer the acrial 
and earth leads; this operation may 
be conveniently carried out by an 
externally-mounted D.P.D T. switch. 
Needless to say, the filaments of the 
detector and all preceding valves 
should be extinguished when operat— 
ing the L. F. amplifier from the 
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SELECTIVE CRYSTAL RECEIVERS. 


Further to the remarks made under 
this heading on page 85 of last week’s 
issue of Lhe Wireless World, it may 
be as well to add that there is a dis- 
tinct advantage in using“ low-loss `' 
secondary coils in either of the cir- 
cuits shown. This statement, how- 
ever, 1s only true when special pre- 
cautions, as recommended in the 
paragraph referred to, are taken to 
reduce crystal damping ; there is little 
point in using a highly efficient in- 
duetance when a low-resistance 
crystal is connected directly across it. 
This applies, of course, to all crystal 
circuits, and not merely to those 
primarily designed for high selec- 


tivity. 
09000 


TESTING A FRAME AERIAL SET. 


The constructor of a set operating 
on a frame aerial, who lives at some 
distance from a transmitting station, 

l 1 1 
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often experiences difficulty in making 
initial adjustments, particularly when 
there is some fault in his wiring or 
components, which, though trifling in 
itself, may be sufficient to prevent 
any signals from being heard, as it is 
possible that the very feeble impulses 
collected by the frame may be in- 
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sufficient to operate the set, unless 


_ everything is in order. 


Experience shows that faults are 
more easily and quickly located when 
an incoming signal is audible. Under 
these conditions, the effect of any ex- 
perimental alteration is clearly 
noticeable, and it is as well to at- 
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tempt to obtain this signal by tem- 
porarily connecting an aerial-earth 
system to the set. This may fairly 
easily be done by earthing the L.T. 
battery and making a tapping on to 
the frame for.connection to the aerial 
in such a way that one or two turns 
are included in this circuit. 


No. 38 (a).—Switching an O-v-2 Receiver with Jacks. 
(To be continued.) 


Plugs and jacks are sometimes used instead of switches for eliminating unwanted valves in an L.F. 
amplifier. Various practical circuits of the simpler kind are shown below. 


REACTION | | 
COIL | | 
| pe — | 
DETECTOR, 7 
/ | | 
| | 
P N 
| \ N j | A 
| < A | t4 
‘ | | 
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The basic circuit diagram, without switching. Apparatus pre- 
ceding the detector valve is omitted. Note that a single circuit 

jack is inserted in series with the anode of the output valve 
for connection to the phones (or loud-speaker) which are wired to 


open 
a plug 


The jack shown in Fig. 2 may be replaced by a simpler pattern 

g The insertion of the plug has the effect 
of transferring the anode output from transformer primary to 
Connection between phones and H.T.+ is made through 


(single circuit closed 


phones. 
the frame of the jack. 
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valve. 


The second L.F. valve may be eliminated by inserting the plug into 
the double circuit close 


lack in the anode circuit of the ist L.F, 


The plug opens out the springs, disconnects the L.F. trans- 
former primary, and places the phones in series with the anode. 
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Another single circuit closed jack is inserted in series with the 
anode of the detector valve, so that phones may be substituted for 
the transformer primary, thus eliminating both L.F. vaives. Is 
all these circuits the rheostats controlling valves not in use are 


turned off. 
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LOUD-SPEAKER CRYSTAL SETS. 


How to Make 


Them Work. 


By U. R. CORTAGEN. 


NE hears fairly frequently of people who are able 
O to receive the local broadcast station and, in some 

cases, other stations too on a loud-speaker, when 
using only a home-made crystal set. 

The writer has carefully investigated some of these 
claims with a view to constructing a suitable set and is 
quite convinced that it is possible to obtain loud-speaker 
results, using only a crystal set for reception, provided 
that certain conditions are complied with and certain pre- 
cautions. which will be discussed later, are taken. 


' 4 8 — 
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Loud-speaker crystal sets are of weird design. 


These loud-speaker crystal sets, of course, are not 
commercial articles, but in the majority of cases are of 
very weird and wonderful design and contain many 
ingenious accessories, such as a super-charged or regenera- 
tive catwhisker and a water-cooled crystal cup, which are 
not yet available to the general public. If one stops to 
think, it is obvious that water-cooling the crystal is not 
really a luxury but a necessity when the crystal is 
handling enough power to operate the loud-speaker ; 
otherwise the crystal is bound to overheat and thus get 
spoiled. 


Some are satisfied with phones on table strength 


It is surprising, too, that the regenerative catwhisker is 
not more widely used, as the principle of regeneration by 
using a reaction coil is very well known indeed—one has 
only to listen for a distant station to be aware of that. 
If a small reaction coil-of about half a dozen turns is 


‘wound so as to come either inside or outside the cat- 
whisker spiral, one end being connected to the aerial and 
the other to the telephones, a surprising alteration in 
signal strength will be noticed. 

To return to the conditions necessary for the success- 
ful operation of the set, we must first decide what sort of 
strength of reproduction we require. Some people are 
satisfied with ‘‘ phones on table °’ strength, while others 
like a comfortable loud-speaker ’’ strength. 

The first condition necessary for successful operation 
is that the aerial shall be of the full rooft. length and, 
of course, as high as possible—in this case not ‘‘ the 
higher the fewer ’’ but the higher the better. 

Secondly, for comfortable strength the aerial must be 
parallel to and not more than roo ft. from the local 
broadcast aerial, but for phones on table ” strength dis- 
tances up to three miles are possible; but anyway such 
weak signals do not come within the scope of this article. 


——Others like a comfortable loud-speaker strength. 


As regards precautions necessary, it is as well to use 
asbestos cement sheet for the panel of the receiver instead 
of ebonite, as the latter is inclined to warp and even 
melt when heated. 

In order to see whether water-cooling the crystal was 
an improvement at three miles, the writer undertook some 
measurements of power received from a loo ft. aerial 
35 ft. high and of power required to work a loud-speaker 
successfully, and found that the loud-speaker required 
400 times the power rectified by the crystal. As a result 


of these measurements, it was decided that far from want- 


29) 


ing water cooling, the crystal wanted“ hotting up, and 
that perhaps the loud-speaker might be water cooled 
instead. However, these results were only obtained by 
using crystals which are already on the market, so that 
perhaps this was hardly a fair test. 

In case it should be thought, in view of the above 
figures, that people who are getting real loud-speaker 
results with a crystal at three miles are getting something 
for nothing, it should be remembered that this discrepancy 
is no doubt adjusted in the broadcast licence fee. 
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THE NON-STOP SHORT-WAVE 
Transmissions on 35 metres from & 
Marconi school in Japan have been heard 
in U.S.A., Canada, Italy, and Russia. 


0000 
BRITAIN'S BROADCASTING WAVES. 


The Office Internationale de Radio- 
phonie at Geneva proposes to grant 
British stations at least seven ‘‘ exclu- 


sive wavelengths, and the number may 
ultimately run to ten. 
000030 


FRANKNESS AND THE FRANC. 


During the descent of the franc last 
week, the French Posts and Telegraphs 
Department forbade the mention of ex- 
change rates and stock prices in wireless 


bulletins. 
O0 000 


PROGRAMMES BY BARBED WIRE. 

Mr. Perry Brown, a Kansas farmer, 
has connected his wireless set to the 
barbed wire fencing surrounding his 
estate. His neighbours are thus able to 
tap programmes received on Mr. Brown’s 
aerial. ‘The dry cedar posts supporting 
the barbed wire are stated to act as 
efficient insulators. 

0000 
FIGHTING INTERFERENCE IN 
AMERICA. 


For a payment of $10 any American 
listener who is troubled with inter- 
ference can have his case investigated by 
the U.S. Bureau of Weights 
Measures. 

Certain noises have been legalised, i. e., 
those set up from sources such as ultra- 
violet ray machinery, which the Bureau 
has licensed, and in cases where com- 
plaints concern these noises, the Bureau 
recommends methods of overcoming the 


trouble. Washington listeners, says 
Radio Broadcast, are reported to be 
actively supporting a Bill before the 


State Legislative intended to eliminate 
interference by these ‘ electro-radiant ” 
systems. 
0000 
COMMUNICATION ON TRAINS. 


Successful tests for intercommunication 
between the locomotive and guard's van 
of goods trains have been carried out on 
the New York Central Railway. Special 
transmitting and receiving apparatus was 
fitted in both engine and guard’s van, 
using a wavelength of 115 metres. 
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Events of the Week in Brief Review. 


WIRELESS POLES 


From Poland comes the news of a wire- 
less boom which is stated to be at its 


height in Warsaw. 
00 00 


NOT GOOD ENOUGH. 
Fined last week for omitting to take 
out a wireless licence, a Covent Garden 
porter pleaded that he had built the set 


himself. 
0000 


DOOM OF ATMOSPHERICS ? 

A device evolved by the Dutch in- 
ventor, Professor Enthoven, and adopted 
by his son for wireless purposes, is 
creating a stir among Dutch telegraph 
authorities. According to the Handels- 
blad, the invention will, it is hoped, 
reduce the effect of atmospheric dis- 
turbances to a minimnm. Transmission 
tests using the new device are being 
carried out between Holland and the 
Dutch East Indies. 
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WIRELESS IN THE WILD. 

In the House of Commons last week 
Mr. Amery stated that the Government 
of Tanganyika Territory intend to erect 
a wireless station at Dar-es-Salaam 
during the current financial year. 

. o oOo 
PROF. HAZELTINE'S VISIT. 

Professor L. A. Hazeltine, of the 
Hazeltine Corporation, U.S.A., whose 
name is associated with the Neutrodyne 
Circuit, is at present on a short visit to 
this country, i 

o oOo 

BROADCASTING MONOPOLY IN U. 8. 

WEAF, the well-known broadcasting 
station in New York, has been sold b 
the American Telephone and Telegraph 
Company to the Radio Corporation of 
America In American wireless circles 
this is construed as part of a movement to- 
wards the creation of a broadcasting 
monopoly by the principal companies. 


THE QUEST FOR SECRECY. A claim to have secured secrecy in wireless teleph 
transmission and reception has been put forward by an Austrian inventor, Em 
Marek, who makes use of a synchronised transmitter and receiver of changing wave- 
lengths. Engineer Hans Neuhauer is seen in the photograph speaking into the microphone. 
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PEACE IN U.S. ETHER? 


The Dill Radio Bill, which involves the 


formation of an independent commission 
to control American broadvasting, was 
passed by the U.S. Senate on July 2nd. 
i 2000 
QUARTZ CRYSTALS SCARCE. 

A shortage of quartz suitable for use in 
radio oscillators is reported by the U.S. 
Bureau of Standards. Crude quartz is 
abundant, but the optical discrepancies 
which it contains make it useless for deli- 


cate work. 
0000 


PCGG AGAIN ON THE ETHER. 
The Netherland Association Idzerda- 


Radio has received a transmitting licence, - 


and PCGG, which has been closed down, 
owing to financial difficulties, since 1924, 
will again be heard from the Hague on 
a wavelength of 1,150 metres. 

O0 0 


WIRELESS GROWTH IN CANADA 


Canada is steadily becoming less depen- 
dent of the United States in the matter 
of radio apparatus. Statistics for 1925 
show that Canadian manufacturers pro- 
duced 48,498 complete sets during that 
year, while the production of valves was 
valued at £259,936—more than double 
that of the preceding year. 

00030 
WANTED: A FACE LIKE A 
MICROPHONE. 

To overcome nervousness in the broad- 
casting studio a newspaper correspondent 
suggests that the best method is to 
visualise just one face in the micro- 
prone and talk or sing to that face. 

his seems a good idea, though much 
might depend upon what face you 
visualise. The illusion naturally falls 
flat if a feminine face is chosen because 
the microphone never contradicts. 
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AN AMATEUR WORLD CHAMPION- 
SHIP. 


“World's records for transmission on 
low power by wireless amateurs will be 
shattered within the next few days,” is 
the statement made by Capt. Geo. T. 
Droste, president of the Executive of the 
Radio Council of the U.S. Second 
Amateur District. The Captain refers 
‘to the competition which has been or- 
gauised in connection with the Radio 
World’s Fair in New York to be held 
during the autumn. 

According to the information we have 
received all hams are eligible for the 
competition, which opened on July 15th 
and continues until August 15th. A lov- 
ing cup will be presented to the amateur 
who transmits and receives a key mes- 
sage in the shortest space of time, using 
lowest power and achieving the greatest 
distance. His record must be complete 
and an acknowledgment in the form of 
a QSL card will be requjred. Owing to 
the inevitable delays in forwarding cards 
over great distances, no time limit is 
fixed as to the definite award, except 
that no card dated after August 15th 
figures in the test. 

Correspondence relating to the com- 
petition should be addressed to the 
Organisers, Radio World’s Fair, Times 
Building, New York City U.S.A. 
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, LONGITUDE BY WIRELESS. 

A world longitude determination by 
wireless signals 1s to be conducted by the 
U Naval Observatory, beginning 
October Ist and ending on December Ist, 
1926, for the purpose of determining the 
differences in longitude with great ac- 
curacy. ‘Lhe chief stations employed will 
be those at the U.S. Naval Base, San 
Diego, Cal., at Algiers Observatory in 
Africa, and Shanghai in China. Other 
observatories will probably take part, in- 
cluding Washington, Greenwich, and 
Paris. 

Rhythmic signals will be transmitted 
three times daily from Annapolis, Belle- 
vue, Honolulu, Saigon, Bordeaux, and 
Iesy (near Paris). 


IN THE LAND OF CHRYSANTHE- 


MUMS. The imposin 

the Japanese Wireless Exhibition recently 

‘held in Tokio. Popular enthusiasm for 
broadcasting is rapidly growing. 


entrance gate to 


TWO AUTUMN WIRELESS 
EXHIBITIONS. 

It is interesting to note that the organ. 
isers of the National Radio Exhibition 
in London have this year put back the 
date of the gathering, so that for the 
first time it will run concurrently with 
the German Wireless Exhibition in 
Berlin, thus wiping out the advantage (if 
any) which the latter had last year of 
being first in the field with the autumn 
exhibition. However, as the London 
exhibition extends from September 4th to 
the 18th, and the Berlin one only from 
September 3rd to 12th, it will still be 
possible for the keen wireless enthusiast 
or trader to ascertain by actual inspectiov 
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of show models exactly what advances 
have been made in this rapidly changing 
industry, and to compare, the relative 
progress of both countries, both com- 
mercially and technically. 

This year there is evidence that the 
size of the exhibitions will be more 
equally balanced. For the past two yeas 
the Berlin exhibition has been the larger, 
with a total number of exhibitors which 
has exceeded 200 upon both occasions, this 
is owing to the larger field of manufac- 
turers and distributors embraced by thie 
German industry, while both the main 
English exhibitions (that of the organised 
manufacturers with 67 exhibitors, and the 
Horticultural Hall with another 60) have 
dispersed effort to a considerable extent 
by appealing to one section only of the 
trade. This year, as the London exhibi. 
tion is now open to a wider field of 
manufacturers and distributors, more 
than 130 exhibitors have already taken 
space according to the latest press reports, 
and though hers are as yet no figures 
available respecting the Berlin exhibition 
as no allotment has yet taken place,- it 
is probable that the total number of 
entries will remain in the neighbourhood 
of 200 as in previous years. It is under- 
stood that negotiations are taking place 
at the present time with a view to throw. 
ing open certain of the more important 
German radio works for inspection by 
British visitors during the first part of 


September. 
e000 


WIRELESS ACT RESUSCITATED. 


The Wireless Telegraphy Act, 1904, 
figures among the Acts scheduled in the 
Expiring Laws Continuance Bill, the text 
of which has just been issued. It is pro- 
posed to continue the Act until the end 
of 1927. 


0000 


WHO OWN U.S. BROADCASTING 
STATIONS? 


A perusal of the long list of American 
broadcasting stations in America serves 
to reveal the astonishing number of in- 
terests which make use of the micro- 
phone. Schools and colleges head the 
array with 94 stations; wireless and elec- 


trie stores come next with 73. 


Then come the miscellaneous stores 
with 65. Churches and religious organ- 
isations operate 44 stations, papers and 
publishers 37, and electric equipment 
manufacturers 30. Eighteen stations are 
controlled by states and municipalities, 
while 10 are described as belonging to 
broadcasting corporations. Banks and 
other financial bodies broadcast from 15 
stations, and hotels have 12. Several 
stations are operated by theatres and by 
wireless clubs. 

00 00 


CABLE AND WIRELESS IN GREECE. 


For the first time in history a company 
has been granted a concession for a joint 
wireless and cable service. The con- 
cession has been granted by the Greek 
Government to the Eastern Telegraph 
Company, who will be responsible for the 
dual service in Greece for the next fifty 
years. | 
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Latest Products of the Manufacturers. 


WATERPROOFED AERIAL 
INSULATOR. 

‘The aims in aerial insulator design are 
firstly an infinite resistance under all 
weather conditions; next, a negligible 
capacity between the points of attaching 
aerial and halyard ; and thirdly, mechani- 
cal strength. Porcelain as an aerial insu- 
lator 1s probably to be preferred to any 
other insulating material, though when 
saturated with water surface leakage is apt 
to develop. The porcelain insulators used 
for ordinary telegraph work maintain a 
high insulation resistance owing to the 
fact that the inside of the insulator is kept 
dry, and this means of maintaining good 
insulation has been adopted in the new 
Sarbolt aerial insulator, a product of 
Hatton Supply Co., Hatton, Middlesex. 

A porcelain insulator is attached to a 
substantial galvanised iron bracket, the 
aerial and halyard being attached between 
a terminal on the porcelain and a hook on 
the bracket. In order that the interior of 
the insulator may be kept free from mois- 
ture it is essentia] for it to hang in a 
position with the domed portion upper- 
most. This is accomplished by the pro- 


vision of several holes in the bracket, and 


according te the slant of the aerial the 
hook can be secured in a particular hole 
so that a point of balance is produced 
which will cause the heavy part of the 
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The Sarbolt Shedded Insulator is 
arranged to hang in such a position that 
the interior of the insulator is dry, so as to 
maintain good surface insulation. A 
lightning arrester point is also provided. 


bracket to hang downwards, thus support- 
ing the insulator in the correct position. 

Another feature is the provision of a 
sparking point between the aerial terminal 
and the bracket, so that by using a wire 
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halyard the aerial is adequately protected 

against damage by lightning, the dis- 

charge being taken to earth through the 

halyard and kept entirely away from the 

lead-in wire and the receiving apparatus. 
0 000 


CAM-DRIVEN TWO-COIL HOLDER. 
There is a preference among amateurs 


to make use of coil-holders designed for 
mounting behind the instrument panel. 


eared coil holder for mounting 
behind the instrument panel. 


Visicam 


Many of the types in common use make 
use of a swinging holder, so that when the 
knob is operated from the front of the 
panel the coil sweeps across the space im- 
mediately behind, preventing the fitting of 
other components within the range of 
movement covered by the swinging coil. 
This difficulty has been overcome to 
some extent by employing a worm and 


“pinion drive so that the moving coil, 


instead of being tilted out of the plane 
of the fixed coil, is caused to swing away 
from it though maintaining a parallel 
position. The worm and pinion design is 
apt to possess an undesirable degree of 
backlash to such an extent that it is im- 
possible to indicate the exact extent of 
coupling by the use of a dial secured to 
the operating spindle. 

An improved form of construetion is 
shown in the accompanying photograph 
known as the Visicam coil holder, and 
made by Frank Smith, Basil Street, 
Rusholme, Manchester. The spindle 
carrying the dial connects with a small 
pinion driving an auxiliary shaft, which 
is fitted with a cam riding on a bar, which 
in turn imparts the required movement to 
the swinging holder. One revolution of 
the dial moves the coil from the maximum 


to minimum position, and with a 360° 
calibration the extent of coupling can be 
recorded. Backlash is avoided by means 
of a spring which forces the bar in rigid 
contact with the cam, and as the spring 
acts in the same direction as gravity a 
heavy coil can be operated without the 
risk of it falling out of position. 

The brass parts are well machined, bear- 
ings adequate in length, and the cam large 
in diameter. The coil-holder is attached 
to the panel by means of one hole fixing. 

j 0000 


PREVENTING COR ROD ED 
TERMINALS. 

Battery terminals usually become cor- 
roded by the creeping of acid along the 
lug or by acid spraying over on to the 
brass terminal. In any case the presence 


of acid at the junction between the brass 
terminal and the leaden lug results in the 
brass becoming rapidly corroded away. 
Corrosion is prevented in many commer- 
cial batteries by the provision of grease- 
retaining cups 


beneath the terminals. 


Vaseline retaining cups which, inserted 
under accumulator terminals, will prevent 
corrosion. 


Batteries which are not so fitted can be 
protected by fitting under the terminal 
the new Deckorem vaseline cups recently 
introduced by A. F. Bulgin & Co., 9-11, 
Cursitor Street, Chancery Lane, London, 
E.C.4. A leaden piece recessed on the 
other side is fitted under the terminal and 
vaseline is retained against the face of a 
celluloid disc. Red and black discs are 
supplied for indicating polarity. 
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WIRELESS CIRCUITS 


im Theory and Practice. ä 


17.— Reaction. 
By S. O. PEARSON, B.Sc., A. M. I. E. E. 


HEN a three- electrode valve is used as an 
amplifier, or even as a detector, the power repre- 
sented by the oscillations in the plate circuit, or 
output side of the valve, is many times greater than: the 
power in the grid circuit. It was pointed out in a pre- 
vious instalment that the energy in the plate circuit was 
drawn from the local hig : tension battery, and did not 
come from the transmitting station. Now in the tuning 
circuits of a receiver there are several sources of energy 
loss which lower the resonance voltages produced by the 
incoming signals, and so weaken the actual sounds heard 
in the telephones. Up to the present the only means which 
we have discussed for increasing the signal strengthNs the 
reduction of losses by keeping the effective resistance of 
the circuits as low as possible. We also saw that low 
losses resulted in sharper tuning and greater selectivity. 
By the proper use of a three-electrode valve we can com- 
pensate for the losses which take place in the tuned grid 
circuit by transferring some of the amplified energy of the 
plate circuit back to the grid circuit, and this process is 
referred to as reaction or regencration. Sometimes the 
term ‘‘ feed-back ’’ ts used because some of the energy in 
the plate circuit is fed back to the grid circuit. When 
this is done the amplitude of the original oscillations in 
the grid circuit will be increased and the oscillating com- 
ponent of the plate current will be larger still, resulting 
in much greater amplification of the incoming signals. 
The effect is the same as if we had simply lowered the 

resistance of the tuned circuit. 
In order that some of the energy in the plate circuit 

O * H. T 
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De i . Simple valve- receiving circuit without reaction; i) 
gram showing phase ions of currents and E.M 
in grid circuit. 


shall be fed back to the grid circuit, these two circuits 
must be suitably coupled together. 
either (a) inductively, (b) conductively, or (c) capacita- 
tively. It will be appreciated that in order to increase 
the amplitude of the grid circuit oscillations, the alter- 
nating electromotive force introduced into it from the 
plate circuit of the valve must have the correct phase 
relation, that is, it must be in phase with, or have a 
component in phase with, the signal voltage producing 


This can be effected 


the oscillations in the circuit, and not “necessarily in 
phase with the voltage produced across the tuned circuit 
and applied to the grid. 

These facts are made clear by considering the simple 
circuit of Fig. 1 (a). A, high-frequence voltage E, is 
induced by the coil L, into the tuned circuit LC, and 
the resonant voltage thus built up across the condenser 
is applied between the grid and filament of the valve as 


1 
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E 
la f 
E {a) (b) 
Fig. 2.— (a) Simple circuit employing reaction; (b) Vector 


diagram for case where oscillating plate current is in hase with 
grid vonage Ex. 


shown. . Suppose for the present that there is no coupling 
whatever between the plate and grid circuits, so that the 


-oscillations in the latter are independent of the resulting 


amplified oscillations set up in the plate circuit. It was 
shown that for a tuned circuit such as LC, the oscil- 
lating current flowing round the loop was exactly in phase 
with the E. M. F. induced into the coil L (see Pakt 6, 
March zrd issue, page 345). Nou, since the current 
taken by a condenser leads the voltage by 90, it 
follows that the oscillating voltage applied to the grid 
of the valve is go degrees out of phase with the voltage 
being induced into the tuned circuit. If R is the effective 
resistance of the tuned circuit LC, the current in it is 


given by I= —— = where E, is the voltage induced into 


R ? 
the coil L. The voltage across the condenser is E= 
I/ oC S Eo / u CR, where w= 2 x frequency. These 
quantities are shown by the vector diagram of Fig. 1 (b), 
from which it will be noted that the voltage E, applied 
to the grid leads the current I and the applied voltage 
E, by an angle of go degrees. 


Simple Reaction Circuit. 


It is clear from the above that to increase the ampli- 
tude of the oscillations in LC we must induce into thé 
coil L an E.M.F. which is in phase with the original 
induced voltage E,, and not in phase with the grid volt- 
age Ep, as might at first be supposed. The simplest way 
of obtaining this extra induced electromotive force is by 
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Wireless Circuits in Theory and Practice.— 

connecting an inductance coil or reaction coil’? L, in 
series with the plate circuft and coupling it inductively 
to the tuning coil L, as shown in Fig. 2 (a). The oscil- 
lating component of the plate current produces an alter- 
nating magnetic field which in turn induces an E.M.F. 
in the coil L. 


Phase Relations in Grid and Anode Circuits. 


It is now necessary to see whether this voltage is in 
phase with the original E. M. F. produced by the coil I. 
or not. It will be shown that this depends entirely on 
the nature of the plate circuit; to begin with, we shall 
take the case where, apart from the comparatively small 
inductance of the reaction coil, the plate circuit contains 
resistance only, as in the case of resistance-capacity 
coupling of valves. Under these conditions, if i is the 
amplification factor of the valve, the equivalent alter- 
nating voltage AE, introduced into the plate circuit, due 
to the voltage E, impressed on the grid, will cause an 
oscillating current I, to flow in the plate circuit and 
through the reaction coil L}. This current will be almost 
in phase with „Eg, and therefore in phase also with Es, 
the voltage on the grid. We see then that the current in 
the reaction coil is go° out of phase with the original 
voltage E, induced into the tuned circuit LC. Now at 
any instant the E.M.F. induced into the coil L by the 
current in the reaction coil will be proportional to the 
rate at which the current is changing, and will 
therefore be go° out of phase with the current Ia. 
Thus, by reference to the vector diagram of Fig. 2 (b) 
the voltage E, induced into the tuning coil L by the 
current in the reaction coil L will be either in phase with 
the original applied voltage E,, or 180 degrees out of 
phase, according to which way round the reaction coil is 
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Fig. 3.— Circuit and vector diagram for the case where the plate 
current lags behind the grid voltage by an angle a. 


connected. Obviously, this coil must be so connected 
that the signals are increased in strength as it is moved 
nearer to the tuning coil L. 

The foregoing makes it clear that when regeneration 
is effected by means of a coil in the plate current of the 
valve, coupled inductively to a tuned grid circuit, the 
best conditions are obtained when the plate current is in 
phase with the oscillating grid voltage producing it. As 
we have already seen, this condition exists when the 
external plate circuit consists of a pure non-inductive 
resistance, and with very little consideration we see that 
it is also true when the external plate circuit consists of 
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an inductance tuned by means of a condenser to resonance 
with the oscillation frequency, because for a tuned circuit 
the current is exactly in phase with the applied voltage. 
The above reasoning, therefore, applies equally well when 
the tuned anode ° method of coupling valves is 
employed. 

On the other hand, where a large reactance, such as 
that of a high-frequency choke, is connected in the plate 
circuit, as shown in Fig. 3 (a), the current will lag by a 
considerable angle behind the oscillating voltage on the 
vrid, with the result that the E.M.F. introduced into the 
erid circuit will not be in phase with the original applied 
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Fig. 4.—Curves showing 
relation between signal volt- 
age induced into the grid 
rcuit and the resulting cur- 
rent in that circuit with and 
without reaction. 


Fig. 5.—Resonance curves of 
received signal strength with 
and witbout reaction. 


voltage Eo, but will differ by a phase angle equal to that 
in the plate circuit. The vector diagram showing this 1s 
given in Fig. 3 (b). Only that component of E, which 
is in phase with E, is effective in producing reaction, and 
therefore the greater the angle of lag in the plate circuit 
the closer will the reaction coil have to be brought up to 
the tuning coil in order to increase the signal strength 
by a given percentage. We see then that it is necessary 
for the phase relations of the various quantities to be 
correct if efficient regenerative effects are to be obtained. 


Effect of Reaction on Circuit Resistance. 


We now come to consider more closely what is actually 
happening in a valve circuit using reaction. Considering 
the tuned grid circuit LC of Fig. 1 (a), where there is 
no reactive effect whatever, if we plot a curve showing the 
relation between the voltage E, being induced into the 
coil, and the resulting current I flowing round the loop 
we obtain a straight line, because for a tuned circuit of 
this nature the current is given by Ohm’s Jaw. The full 
line OA of Fig. 4 shows how the current in the circuit 
depends on the applied voltage. This line is called the 
resistance line ’’ of the circuit because its slope or steep- 
ness, given by the ratio of volts to amps. at any point, 
is equal to the resistance. The lower the resistance of 
the coil I. the less steep will the resistance line be. It 
must be remembered that the oscillating voltage applied 
to the gmd is directly proportional to the current flowing 
round the circuit LC, and therefore inversely propor- 
tional to the resistance. 

Suppose now that a reaction coil L, is included in the 
plate circuit, as shown in Iig. 2 (a), and coupled induc- 
tively to the tuning col IL. If L, is connected the right 
way round the current flowing round the loop circuit will 
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be greater than before for a given value of applied volt- 
age E,. If the reaction coil is held in a fixed position 
and the applied signal voltage varied, the current flowing 
round the loop circuit LC will again be proportional to 
the applied voltage and its graph will be another straight 
line, such as the dotted line OB of Fig. 4. This line 
gives the equivalent resistance of the tuned circuit when 
reaction is employed, and is not so steep as the original 
resistance line OA, that is to say, the ratio of volts to 
amps. is less when reaction is employed, so that the 
introduction of reaction has exactly the same effect as 
lowering the resistance of the grid circuit. It was shown 
in the section on tuned circuits that the resonant voltage 
was inversely proportional to the resistance of the induct- 
ance coil, and that the resonance curve was very much 
more sharp or pointed for low values of resistance, re- 
sulting in increased signal strength and greater selectivity 
respectively. Since reaction has the same effect as lower- 
ing the resistance of the grid circuit, both the sensitivity 
and selectivity of the receiver will be improved by its use. 
If a signal of constant voltage, but gradually increasing 
wavelength, is induced into the coil L of Fig. 1 (a), where 
no reaction is employed and the resulting oscillating 
component of the plate current or the grid current is 
plotted against the applied voltage, we obtain a reson- 
ance curve similar to that shown at A in Fig. 5, the curve 
reaching its highest point at the wavelength to which the 
circuit LC is tuned. If now the same process is repeated 
for the circuit of Fig. 2 (a), where reaction is used, a 
new resonance curve B is obtained whose maximum value 
is much higher than that of curve A, the peak itself being 
more pointed, showing that both the signal strength and 
selectivity have been improved. 


Critical Reaction. 


By coupling the coil L, more closely to the tuning coil 
L the effects of the reaction are increased, and it must 
next be considered what are the limits to which reaction 
can be increased. Referring again to the resistance lines 
of Fig. 4, it will be obvious that there will be a separate 
equivalent resistance line for each setting of the coupling. 
The tighter the coupling the steeper will the resistance 
line be and the lower she equivalent resistance of the 
grid circuit. This equivalent resistance can be assumed 
to be made up of two separate resistances: (a) the actual 
high-frequency resistance R of the Al itself, and (b) a 
negative resistance R due to the reactive effect; so that 
the equivalent resistance of the grid circuit may be 
written Re= R — RI. R is constant and R increases 
as the ‘coupling between the coils is tightened. If the 
reaction is increased until R?! becomes just equal to R, the 
equivalent resistance of the grid circuit would become 
zero, and theoretically the current would go on building 
up to an infinitely great value. This, of course, cannot 
happen in practice, because the valve itself sets a limit 
to the amplitude of oscillations which can be obtained. 
When the reaction is made sufficiently great to bring the 
equivalent resistance of the grid circuit down to zero, the 
oscillations will persist in the valve circuit even when 
the applied oscillation is removed; that is to say, oscil- 
lations are being maintained by the valve itself and 
“self-oscillation ’’ is said to have set in. 


almost, but not quite, zero. 
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For the moment we are not directly concerned with the 
production of self-oscillation, but rather with the critical 
value of the reaction for which self-oscillation 1s just on 
the point of occurring. The maximum extent to which 
reaction can be used without setting up self-oscillation in 
the circuit is called critical reaction, and is that value 
which makes the equivalent resistance of the grid circuit 
Under this condition the 
maximum degree of signal strength and selectivity is 
obtained. It was shown that for increasing degrees of 
reaction the corresponding resistance lines of Fig. 4 be- 
came less steep. When reaction is applied to such an 
extent that the resistance line becomes horizontal, we 
reach the limiting condition where the equivalent resist- 
ance, given by the slope of the line, is zero, and self- 
oscillation commences. The critical condition where the 
circuit is only just free from self-oscillation is given by 
that resistance line which is very nearly but not quite 
horizontal. 

In practice it is sometimes very difficult to move the 
reaction coil up towards the tuning coil sufficiently slowly 
and to set it to give the greatest possible degree of re- 
generation without causing the set to break into self- 
oscillation. To overcome this difficulty quite a large 
number of slow-motion devices have been placed on the 
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Fig. 6.—Typical three- 
coil holder with vernier 
motion. 


market, most of them intended for use with plug-in coils. 
The slow motion of the movable coil is effected by means 
of gearing or some form of cam arrangement. For the 
simple reaction circuit of Fig. 2 (a) an ordinary three- 
coil holder would be used, the centre or fixed coil being 
the main tuning coil L. Slow motion or “ vernier ” 
contro] should be provided for the other two coils to 
enable critical adjustments to be made. 


Self—oscillation. 


When the reaction is increased beyond the critical value 
mentioned above, self-oscillation takes place, and these 
oscillations will continue whether there are any incoming 
signals or not. Their amplitude will build up to such 
a value that the losses in the grid circuit are exactly 
compensated for by the energy being transferred back 
from the plate circuit. By tightening the reaction 
coupling the amplitude or strength of the self-oscillation 
is increased. 
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Wireless Circuits in Theory and Practice.— ö nised by those who have a little experience in the control 


The frequency of the self-oscillations is determined of valve receivers. 


chiefly by the inductance L and capacity C of the tuned When self-oscillation does occur in a valve receiver it 
grid circuit, the equivalent wavelength being given by is almost impossible to prevent these oscillations from 


A = 1885 “LC metres, when L and C are in micro- exciting the aerial and actually sending out radio waves. 


henries and microfarads respectively. These waves are picked up by all the receivers in the 
n 2 neighbourhood, and thus cause interference in the form 

Interference. of whistling noises or distortion of the signals received. 

If it is attempted to receive telephony signals when From every point of view, then, it is important that 


the reaction coupling is tight enough to produce strong excessive reaction should not be employed, as it ruins 
self-oscillation, these local oscillations will mingle with the quality of speech or music reproduced not only by 
the received oscillations and will usually make the re- the receiver in question, but that of other receivers as 
ceived speech quite unintelligible or distort the music well. In the case where the local oscillations are pulled 
so badly that it ceases to be music. Then, again, if the into step with the received carrier wave, the presence of 
receiver is close to the transmitting station, so that the local oscillation is often fairly difficult to detect, especi- 
incoming oscillations are strong and the reaction is ad- ally by the novice, and very often the transmitting station 
justed just beyond the critical value at which self- is blamed for the peculiar deep-toned quality of the 
oscillation commences, these local oscillations are more or music. When loud notes occur sometimes the oscilla- 
less overpowered by the signal oscillations, and the former tions fall out of step momentarily, causing the musical 
will be actually pulled into step with the latter and the notes to be totally broken up, and this effect is also 
usual squealing noises will not be heard in the receiver; passed on to neighbouring sets by re-radiation in vary- 
but, nevertheless, the speech or music will be distorted, ing degrees, according to the proximity of the station 
acquiring a characteristic quality which is easily recog- experiencing the interference. 
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2. LE, 2 TB. 2ẽW II, 2 A, 2AGB, 2XQ, 2ATC, 2ALM, 2CTU, 2AHM, 2XAF, 
2BGT, 2CFT, 2BSL. 2CMU, 2LR, 2RV, 2UTI, 3MV, 3AFN, 3AIN, 4MX, 400, 
2AGT, 2AXD, 2ANM, 3AHA, 3AGC, 7BDE, 8DON, 8AOL, 9CXC, 9WA, 
CIN, SAGU, 3BV A, 3BNF, 3IIG, 3BK, 9BDT, 9XA, WGY, WIZ, KDKA. 
BAY, ANI, ATV, 4HX, 4ER, 4NH, 40Y, Great Britain :—2BQ, 2WN, 208, 2UD, 
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2, 2 TO, 2IT, NT. 2J J, SX U, SID. 
50 W. SDH, 5KZ, 5MU, 58K. 5MS, 
5WT, 5UW, 5TZ, 5YK, 584, 50 W, 60T, 
6YK, 6QB, 6FG. 6YD, 6WT. 6TG, 6YQ, 
6UT. France :—8UT, 8BX. 8FZ, 8DB. 
8FR, 8EE, 8CL, BVU. 8FMH, XIX. 
8CAX, 8UDI, 8WEL, 8TDY, OC-8MC, 
OCNG, OCMY, OCTU. Belgium :—D2. 
El, V33, E9, K2. J9. B4, Ms, B19. 
Brazil :—1 AR, IBD, 1AX, 1A0, 2A. 
1AW. 1AJ, 1AP. Sweden .—SMWS. 
SMWQ, SMUU, SMUK, SMWY. 
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many :—W6, WI. Denmark :—7BX. 
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Canada: — 1ED. Norway: — LA-1X. 
Finland: - 2CO0. Tunis:—7HC. New 
Zealand : — IAF. Chile :—2LD. Austria: 
—OFP. Unclassified :—ABC, UFM- 
7MA, UB-12, AR-IGP, 3GX, IWK. 

(O-v-1.) 

Wm. Lucas. 

Harborne, Birmingham. 

Australia: -A 2CM, 211, 3X0, 
SBD, 3BQ, QH, 3EF, SKB. 2TM, 


-2LM, 3WM, 2RC, 3HL, 2CS, 200, 


5KN, 2BK, 4AN, 2B V, 21, 507, 
4CM, 3BH, SX, 2LK. Tasmania. 
A 7BQ, 7HL, 7DX, 7CW. New Zes- 
land:—Z 4AA, AAM, 4AC, 4k, 
4AL, 4AU, 4AV, 4A0, 2AC, 2AQ, 
2BX, 2A 8 1 AL, 3AM, 3 AC, 3Al, 
3AJ. U.S.A. :—U 6AFS. 6AWT, 
6BAF, 600 0, 60 TO, 6FZ, 6H M, 
7DF, 7VZ. Argentine R DH 5, FA3, 
AS7, FF9, CB8, DB2, HA2, AFI, 
DES. KAQ, FC6, EF2. Uruguay : = 
X ZCP, 1CD, 1CG, 1BU, 148, 2AK, 
Chile -CH 31J, QAR, 2LD, 3AT, 
2AB. Mexico :—M 1AA, 1B, 1G, 1N, 
1J, 5C, 9A, XDA, XAM. South 
Africa —0 A4Z, A6N, A3B, Add, 
AAV, <A7H, 1SR. Various : NPG, 
NBA. Pi CDS, NIDK, NI SS. XCD, 
Y IBC. 
(O-v- J.) T. S. Calder. 
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22.— The Early Experiments of Preece. 


HE first practical wireless system, that is to say, 
one that was actually used for commercial pur- 
poses, was that evolved by Sir W. H. Preece, at 
_ one time engineer-in-chief of the General Post Office. 

William Henry Preece was born in Wales on February 
15th, 1834, and was educated at King’s College, London, 
He became a civil engineer, but in 1853 joined the 
Electric and International Telegraph Co., from whence 
(in 1869) he reverted to the Civil Service. In 1877 he 
was appointed electrician to the Post Office; in 1899, 
engineer-in-chief ; and, after his retirement, consulting 
engineer. He died at Penrhos, Carnarvon, on November 
6th, 1913. 

As we have already learned, 
Preece was deputed (in 1854) 
to examine J. B. Lindsay’s 
system of wireless communica- 
tion, and no doubt this early 
acquaintance with the subject 
had directed his attention to the 
problem—to which he devoted 
more particular attention, per- 
haps, after he had entered the 
service of the Post Office. 
Between 1882 and 1898 he 
contributed several papers on 
the subjects of induction and 
signalling without wires to the 
British Association, Society of 
Arts, and other scientific bodies. 


The Earth Return. 


In his first paper, ‘‘ Recent 
Progress in Telephony,” he 
said :—‘‘ The discovery of the 
telephone has made as 
acquainted with many strange 
phenomena. It has enabled us, 
amongst other things to establish beyond a doubt the 
fact that electric currents actually traverse the earth’s 
crust. The theory that the earth acts as a great reservoir 

for electricity may be placed in the physicist’s waste- 
basket. . Telephones have been fixed upon a 
Wire passing from the ground floor to the top of a large 
building (the gas-pipes being used in place of a return 
wire), and Morse signals, sent from a telegraph office 250 
yards distant, have been distinctly read. There are 
several cases on record of telephone circuits miles away 
from any telegraph wires, but in a line with the earth 
terminals, picking up telegraphic signals; and when an 
electric-light system uses the earth, it is stoppage to all 
telephonic communication in its neighbourhood. Thus, 
communication on the Manchester telephones was not long 


Sir William H. Preece 


ago broken down from this cause; while in London the 
effect was at one time so strong as not only to destroy all 
correspondence, but to ring the telephone-call bells. A 
telephone system, using the earth in place of return wires, 
acts, in fact, as a shunt to the earth, picking up the 
currents that are passing in proportion to the relative 
resistances of the earth and the wire.’’ 


Signals Across the Solent by Conduction. 


In March, 1882, the cable across the Solent broke down 
from some unknown cause, and it became of great im- 
portance to know if communication across could be estab- 
lished by any other means. Sir 
William ‘‘ thought it a timely 
opportunity to test the ideas 
that had been promulgated by 
Professor Trowbridge.” 
The arrangements he sug- 
gested were similar to those 
used by Morse (in 1842) and 
Lindsay (in 1854), with both of 
which systems we know Preece 
was already familiar. Over 
these two pioneers of conductive 
transmission, however, Sir 
William had the considerable 
advantage of the then recently 
invented telephone for recep- 
tion, and he ysed a rapidly 
vibrating reed, or ‘‘ buzzer,’’ to 
transmit the signals. 
A plate of copper, about 6ft. 
square, was immersed in the sea 
at the end of Ryde Pier. From 
thence an overhead wire passed 
to Newport and to the sea at 

Sconce Point, ending in another 

copper plate. On the opposite 
shore at Hurst Castle was another copper plate, con- 
nected by a wire running through Southampton to Ports- 
mouth, and terminating in a fourth plate at Southsea 
Pier. Thus a complete circuit was formed, if the water 
is included, starting from Southampton to Southsea Pier 
(28 miles), across the Solent to Ryde (6 miles), and on 
through Newport to Sconce Point (20 miles), across the 
Solent again to Hurst Castle (1} miles), and back to 
Southampton (24 miles). 

Loud-speaking Gower-Bell telephones were first tried 
in the circuit, but conversation was found to be impos- 
sible. With a Theiler’s sounder, or buzzer, a Morse 
key and 30 Leclanché cells at Southampton, however, it 
was quite possible to hear the Morse signals in a tele- 
phone at Newport, and vice versa. Although the cable 
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Pioneers of Wireless.— 
was repaired on the day following these experiments and 
further tests were thus rendered unnecessary, Sir 
William’s intérest in the subject did not abate, and he 
neglected no opportunity of adding to his knowledge of 
wireless telegraphy. 

In the course of his duties at the Post Office Sir 
William had noticed many cases of the telephone picking 
up telegraphic signals from distant circuits. Of this 
there was no more remarkable instance than that of the 
famous Gray’s Inn Road case, which occurred in 1884. 
Here it was discovered that telegraphic signals could be 
heard in telephone circuits that ran parallel to the under- 
ground cables. ‘This was found to be possible, even 
though the telephone wires were carried on poles over the 
roofs of houses some Soft. above the telegraph cables, 
which were buried in iron tubes at some depth beneath 
the roadway.'| There were many other similar cases 
about the same time, one particularly interesting being 
that of the City and South London Electric Railway, 
the currents of which deflected the delicate galvano- 
meters at the Greenwich Observatory, 45 miles distant. 

During the following year (1885) Sir William arranged 
numerous experiments with a view to testing the proper- 
ties of induction in t telephone Wires and to determining 
to what distance parallel wires could be removed from 
each other before the inductive influence ceased to 
operate. 

Two separate squares (the sides of which were 440 
vards in length) of insulated wire were laid on the Town 
Moor at Newcastle, parallel to each other and a quarter 
of a mile distance apart. A conversation was easily 
carried on between the two circuits, and even when the 
squares were separated by 1,000 yard‘, inductive effects 
were still appreciable. It was found, however, that 
when the distance between the parallel wires exceeded 
the length of the wires themselves, the strength of the 
induced current in the second wire was considerably 
diminished. 

Several similar trials were held (in 1886) in different 
parts of the country. Between Durham and Darling- 


1 This undesirable state of affairs was only eliminated when 
the telegraph wires were removed to a more distant route. 
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ton, the ordinary working currents in one line were clearly 
heard in a telephone on another line, running paralle! 
but 104 miles distant! Similar inductive effects were 
even obtained on the east and west coasts between New- 
castle and Gretna on parallel lines 4o miles apart. 

One of the most interesting of these experiments took 
place (also in 1886) on the Severn, between Gloucester 
and Bristol. Here there were no intermediate lines that 
could exercise a disturbing influence for a length of 14 
miles, and an average distance apart of four and a half 
miles The experiments, although conclusive, showed 
that the range of audibility of the apparatus employed 
had been exceeded. It is interesting to note that in these 
tests it was unexpectedly found that the results were the 
same no matter whether the circuits were completely 
metallic or earthed at the end. . N 

At Porthcawl, in South Wales, Sir William's assis- 
tant, Gavey, carried out (1886) experiments on a wide 
stretch of sand. Two horizontal squares of insulated 
wire, 300 yards in length on each side, were laid side 
by side at varying distances apart. Then one of the 
squares was suspended ift. in the air above the other. 
which was covered by water at high tide. The signals 
were found to be similar in strength, no matter whether 
the intervening space was air or water, or a combination 
of both. 

As a result of these experiments Sir William came to 
the conclusion that around the wire was a magnetic field 
that extended uninterruptedly through the earth as well 
as through the air. He suggested that if 4 circuit was 
arranged in a space leneath the ground. a current could 
be induced in it from a second circuit superimposed 
above ground. 

As we shall later learn, when dealing with the pioneer 
work of the brothers Heaviside, the theory was tésted 
out by erecting a circuit of 2} miles in length above a 
coal mine, when telephonic conversation was established 
by induction, in a second circuit in the workings 36oft. 
beneath. 
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TRADE NOTES. 


Patents for Inventions,’ 
: handbook containing general information 
for the would-be patentee. 
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” a useful little : 


O0 000 


A Station Log Sheet. 
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New London Showrooms. 


Designed especially for the needs of 
short wave experimenters, the new station 
log pad, produced by Messrs. B. Matthews 
and Sons, 9. Holland Road, Aston, Bir- 
mingham, appears to include space for 
every transmission and reception detail 
that the experimenter is likely to require, 

The forms are available in pads of 100, 
price Is. per pad. 

o OOo 
Forty Years of Patents. 


To mark the completion of forty years’ 
wractièe by the managing director, Mr. 
Benp T. King, Messrs. King's Patent 
Agency, Ltd., 146a, Queen Victoria St., 
F. C. 4, have issued a revised édition of 
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Messrs. Stratton and Co.. 
facturers of “ Eddystone 
wireless accessories, 


showrooms at “Stratnoid House,” 3, 


Hornsell St., Jewin St., London, E.C.1 
(Phone: Central 1342). 
o OOo 


A Useful Coil Mount. 


The fragility of the average basket coil 
is frequently a source of inconvenience. 
A successful attempt to overcume the dith- 
culty is the new Eeclex anti-capacity coil 
mount manufactured by Messrs. J. J. 
Bastick, Eelex House, 118, Bunhill Row, 
E. (C. 4. This and other components are 
described in the company's new catalogue. 


Ltd., manu— “Les Filtres Electriques.’’—Theorie, 
receivers and construction, application. by Pierre 
have opened new David, with preface by General Ferrie. 


Pp. 150. with 76 diagrams and reference 
tables. Published by Gauthier-Villars et 
Cie, Paris, price 25 franes. 

0000 


„Rubber and Engineering. —A short 
account of the preparation and properties 
of rubber, with particular reference to its 
uses in the engineering industry, by H. P. 
Stevens, M.A., Ph.D., F. I. C., and B. D. 
Perritt, M. Se., F.I. C., F. R. S. E., pp. 32, 
with 45 diagrams. Issued by the Propa- 
ganda Dept. of the Rubber Growers’ Asso: 
ciation, Inc , London. 
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Savoy Hill Topicalities: By Our Special Correspondent. 


Government Control of Broadcasting. 

Is a form of Government control already 
at work at the B.B.C.? Whether the 
nucleus of the new Broadcasting Cor- 


poration is. actually functioning or not, 


a marked tightening-up in respect of some 
sections of the programmes has become 
apparent and a more rigid censorship is 
being exercised, particularly over any- 
thing which can by a stretch of the 
imagination be called controversial. 


Is G.B.S. Too Controversial f 

The refusal to allow Mr. Bernard Shaw 
to be broadcast from the House of Com- 
mons, when he was entertained at dinner 
in celebration of his seventieth birthday, 
was the most recent example of the lengt 
to which official prohibition may go. 
G. B. S.“ must have had his tongue in 
his cheek when he suggested that he would 
be violently controversial. It required a 
Government official to take him seriously 
and to prevent his remarks from reaching 
listeners. 

0000 

P. O. Too Censorious. 


Another interdiction for the Post Office 
concerned the discussion between Mr. 
Hubert Henderson, of The Nation, and 
Mr. Raymond Swing, of the Philadel- 
phia Public Ledger, on “ American 
Debts,” which would have made a brilliant 
contribution to the wireless programmes 
a fortnight ago; and a third embargo was 
that on the Boot and Shoe Trades’ con- 
ciliation scheme. These, with a very 
large number of other prohibitions, sug- 
gest that the Post Office is making a fetish 
of controversy and a martyr of free 
speech. 

0000 


Another Torohlight Tattoo. 

I suggested a few weeks ago that it 
would be a good thing if the B.B.C. could 
keep an eye on the Torchlight Tattoo of 
the Royal Marines at Deal, with the view 
of broadcasting this function in the same 
way as the Aldershot Tattoo was broad- 
cast in June. I learn that arrangements 
have now been made to broadcast the 
Deal Tattoo on August 6. The performers 
will be recruits under training at the 
Depot Royal Marines, Deal, whilst the 
band will be the Royal Marines Band 
which accompanied the Prince of Wales 
on his tour of South Africa and South 
America. 


An Unusual Invitation. 


An appreciative listener, anxious to 
give some token of the enjoyment which 
he obtains from 2LO programmes, bas 
offered to lend his caravan to any two mem- 
bers of the staff at Savoy Hill, to enable 


them to spend their summer vacation on . 


the Chilterns. Offers of floral and other 
gifts are not uncommon; but the offer of 
a free caravan holiday is unique. I 
imagine that it is with some reluctance that 
the offer is declined with thanks. 

N 0 000 \ 


The King’s English. 

The Adyisory Committee on Pronuncia- 
tion, concerning whose appointment I gave 
the first intimation in these columns a 
fortnight ago, has held several meotings 
and is compiling quite a large dictionary 
of words for the guidance of announcers. 
Some of the decisions already reached will 


be open to question, as, for instance, the 
pronunciation of vagary as va-gay-ry, 
and not as vay-ga-ry. The Committee 
seemed none too certain about “ prece- 
dent,” for in the initial list of decisions 
the word was given as pre-ceed-ent and in 
a later list as press-ed-ent. 


Loud Speakers in the Garden. 

Should the loud speaker in the garden 
be tolerated? The revival of the question 
this years seems to point to its becoming 
a hardy annual. Unfortunately the diffi- 
culty of answering it to everyone's satis- 
faction is not decreased by the growing 
tendency of listeners in a row of suburban 
gardens to try to outvie each other in 
providing out-of-door performances of a 
kind which do not suggest that the owners 


. of the apparatus are disciples of Capt. 


Eckersley's formula, Quality, not Quan- 
tity.” 


PROGRAMMES FROM AMERICA. The short-wave superheterodyne set which has 

been installed at the B.B.C.’s special receiving station at Keston for the purpose of 

relaying programmes from the short-wave American broadcasting stations. The 
receiver is completely screened 
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Neighbourliness. 


The matter is one calling for neigh- 
bourly and amicable arrangement. More 
good can be done in discussing with the 
owner of an offending loud speaker the 
inconvenience which is being caused by 
these garden performances than in getting 
on one’s hind legs, so to speak, and 
threatening to set the law in motion. If 
a friendly word should not prove effective, 
although it generally does, the offended 
party can always sustain himself with the 
thought that fine evenings in England are 
so exceptional that the loud-speaker has 
ìo be kept indoors for upwards of three 
hundred nights during the year. 


A Popular Band. ° 

The Besses o’ th' Barn appear before 
the microphone at Manchester on 
August 6, with Miss Jo Lamb, volinist, 
and Mr. Roy Henderson, baritone. Miss 
Jo Lamb is a young artist, who is apr 
achieving success in the musical world. 
A pupil of Dr. Brodsky at the Royal 
Manchester College of Music, she comes 
of an artistic family, her grandfather, the 
late Thomas Heatherley, being the 
founder of the Heatherley School of Art 


in London. Mr. Clifford Heatherley, the 
actor, is her brother. 
0000 


The Kneller Hall Band. 

Miss Kathleen Moorhouse, soloist of 
the Hallé Orchestra, and who is well 
known to northern audiences, is to play 
at the Manchester station on August 1, 
when orchestral items will be provided by 
the Kneller Hall Band, conducted by 
Lieut. H. E. Adkins, Mus. Bac. This is, 
of course, the band of the Royal Military 
School of Music at Twickenham, of which 
Lieut. Adkins is the musical director. 

O0 000 


An International Programme. 

Among forthcoming events of unusual 
interest at the Liverpool station is a pro- 
gramme of an international character, to 
be broadcast on August 5. The first fifty 


minutes will be devoted to Russian com 


posers, and will include Moussorgsky’s 
tone poem, A Night on the Lonely 
Mountains.“ The station symphony 
orchestra will open the second part of the 
programme, ‘‘ Operatic Favourites,“ with 
the Overture to Stanford’s opera, 
*‘ Shamus O'Brien,“ which was recently 
performed in Liverpool. The vocalist for 
both these sections will be Mr. Walton 
Pritchard, a local baritone. This feature 
will be followed by a Transatlantic“ 
programme, in 1 listeners are to hear 
Mr. G. H. Carlisle, the 
entertainer. 


American 


0000 
A British Legion Programme, 

The central feature of the programme 
on August 4 will be the speech of the 
Prince of Wales, relayed from Oxford on 
the occasion of the annual meeting of the 
British Association. This will occupy the 
period from 8.50 to approximately 9.10 
p.m. The remainder of the evening pro- 
gramme will be arranged by the British 
Legion. At 7.40 the stations will go over 
to Manchester to hear Marching Songs 
of the Great War.”’ 
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FUTURE FEATURES. 


Sunday, August Ist. 
Lonpon.—Popular Classics. i 
: Brrmincuam.—Gounod Programme. 


2 - 
6 


BovurNeMouTH.—Symphony Con- 
cert. 

Giascow.—Request Orchestral Pro-; 
gramme and Folk Songs. : 


Monday, August 2nd. 


Lonpon. — ‘‘ Benkoldy’’ — Three 
short scenes by Keble Howard. 


i ABERDEEN.—Russian Songs and 

; Scenes. 

? Bourxemouru.—Bank Holiday Pro- 
gramme. 


CarDIFF.-—The Band of H.M. Royal 
Marines (Chatham) and the 
Bristol Harmonic Male Choir. ; 
relayed from the Royal Vic- ; 

38 toria Park, Bath. — : 
: MANCHESTER. — The Whitworth Vale 
: and Healey Prize Band. 


Tuesday, August 3rd. 
Lonpon.—‘‘ Force, Wits and a 
Woman, a dramatic episode. 
Daventry.—Daventry Pool. 


Grascow.—Old Scots Songs and 
Melodies. 


Wednesday, August 4th. 
Lonnon. — British Legion Pro- 
gramme. 
BirMINGHAM.—Light Music. 


NEWCcASTLE.—The Harton Colliery 
Band Brass Quartet. 


Thursday, August Sth. 
Loxpon.—The Emery Glee Club. 
BrrMincHAM.—Popular Programme. 
BournemoutH.—Light Symphony. 
Carpirr.—The Valve Set Concert 

Party. 
GLASGOW. -A Mozart Programme. 


` Friday, August 6th. 
Loxnpox.—A Sing Song from the 
Duke of York’s Camp. 
ABERDEEN. — The London 
Repertory Players in 
Missing Link.” 
BI MIN GIAu.— Chamber Music. 
BLAST. —Grand Opera. 


MaNCHESTER.—The Besses o' th’ 
Barn Band. 


NEWCASTLE. -A Popular Concert. 


Radio 
‘The 


Saturday, August 7th. 

Loxpon.—The Radio Follies Con- 
cert Party. 

ABERDEEN. — The Aberdeen Fisher 
Girls’ Choir and Police Pipe 
Band. 

Grascow.—Ballad Concert. 

MANCHESTER. — Dance and Dialect. 
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Champion Mouth Organist. 

2L0 is including in its programme of 
August 3 a newcomer in the person of 8. 
Haywood, described as the champion 


; mouth organist. This is an S.B. item. 


0000 


A Busman’s Holiday. ` 

Busmen are not the only people who 
hold special views on the subject of holi- 
days. Bournemouth listeners, who have 
heard rumours from their friends in the 
Midland of the fine work that Mr. Jose 
Lewis has done as Musical Director of the 
Birmingham station, will be pleased to 
hear that Mr. Lewis is going to Bourne- 
mouth, and that during next week he will 
conduct the Bournemouth Wireless Orches- 
tra. 


Box and Cox. 

While “Joe” Lewis is playing “Box” in 
Bournemouth, Capt. W. A. Featherstone, 
the musical director at the Hants station, 
will play “Cox” at Brum. This inter- 
change of musical directors is a healthy 
sign, as its effect should be to keep both 
orchestra and conductor up to concert 
pitch and widen their outlook on broadcast 
music. 


0000 


0000 


Dual Transmission Tests. 


The figures quoted by Capt. Eckersley 
in a general Press statement, last week, 
respecting dual transmissions, confirm the 
announcement made in these columns at 
the time of the tests, which were carried 
out from the Oxford Street Station and 
Marconi House on June 2th and July 
lst. That announcement was to the effect 
that the result of the first scrutiny cf 
listeners’ reports showed that seventy per 
cent. of crystal users and ninety-six per 
cent. of valve users were successful in 
separating the two transmissions. 


odoo 


New Wavelengths. 


These results were sufficient for the 
purpose of proving the feasibility of alter- 
native programmes from certain definite 
points, as represented by higher-power 
stations erected at convenient centres out- 
side large towns. No more tests of the 
kind are necessary in the meantime. The 
next step will be the introduction, in the 
second week of September next, of ex- 
clusive wavelengths for the existing main 
stations. These wavelengths, with, per- 
haps, one exception, will fall within the 
300-500 metres waveband, and no other 
station or stations in Europe will use 
the same wavelength. Vhen this 
scheme, now ratified by Geneva, is in 
operation, attention will be concentrated 
on the preparation of a plan for alter- 
native programmes, and these are likely 
to become a fait accompli next year. 
The likelihood of this development being 
retarded by the establishment of the pro- 
jected Broadcasting Corporation 19 re- 
mote; as the Postmaster General has 
indicated that the executive work of the 
Company will not suffer any interference. 
The staff will, therefore, go on executing 
in the interests of the broadcasting 
service, 
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THE VALVE TO USE IN A WAVEMETER. 


How amak Changes of Filament and Plate Potential Affect the Calibration. 
By E. W. SUTTON, B.Sc. 


HE following experiments were carried out, during 

the recénstruction and calibration of a valve wave- 

meter, with the object of deciding which of several 
available valves was best from the point of view of con- 
stancy of calibration. The conditions of voltage under 
which the valve operates were found to have a much larger 
effect on the frequency, with a given circuit arrangement, 
than the writer anticipated, and it was thought that the 
results of the experiments made might be of use to others 
similarly engaged. 


Design of the Wavemeter. 


The wavemeter is frequently used, in the writer’s case, 
as an oscillator for resistance measurements, and also as 
a source of E.M.F. of known frequency in some experi- 
ments where it is necessary to enclose everything, includ- 
ing batteries, in a metal shield.“ Several considera- 
tions, therefore, influence the choice of the valve. Con- 
stancy of frequency over a period of an hour or more 
demands a filament accumulator of fairly large ampere- 
hour capacity. On the other hand, a large 6-volt accumu- 
lator necessitates a shield which is undesirably large for 
the latter experiment. The output of power required in 
both cases is rather too great to permit of undue reduction 
of the filament current below the rated value. Two 
valves of the dull-emitter type were, therefore, selected 
for test, together with two bright-emitters, in the hope 
that one of the former might prove satisfactory. They 
were as follow :— 

(1) M.O. D.E.R.—Two individual valves were used : 
a recently purchased gettered one, and an old one 
manufactured before the employment of gettering. 
The difference between these was found to be so small that 
the results are not given separately. 

(2) Loewe-Audion, L.A.75.—Filament rating, 2.0-2.5 
volts, 0.15 amp. 

(3) Mullard O.R.A. 

(4) M.O. V.24. 

The circuit diagram of the meter is shown in Fig. 1. 
It will be seen that a double-range voltmeter (a small 
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Fig. 5 5 circuit. The tuning coils are fitted with 
plug-in four-pin mounts. A two-range voltmeter shows filament 


and anode potentials. 


Weston instrument) is fitted. A two-way switch enables 
anode or filament voltage to be quickly noted and ad- 
justed. The coils are wound on small four-pin H.F. 
transformer bobbins, plugging:in to a valve holder, so 
that the range of frequency may be rapidly changed as 
required. With a 0.0005 microfarad condenser, these 
ranges are roughly 50-100 metres, 100-200, 200-500, etc. 
The number of turns on the reaction coil of each range 
has been adjusted to give maximum output at about 
0.00025 microfarad capacity. 

The frequency calibration and the determination of 
frequency change with differing conditions were carried 
out with the aid of a standardised quartz crystal (f= 
265,480, A= 1, 129 metres). The method used is that de- 
scribed by Prof. E. Mallet and V. J. Terry.? 


The Effect of Changes of Filament and Anode 
Potential on Frequency. 


The first experiment was to observe the effect of altera- 
tion of filament voltage on the frequency of 575 


% INCREASE OF FREQUENCY 


DER. i t6 75 14 13 12 
O.R.A. 3-8 a7 26 36 34 83 82 31 30 
V. 24 50 49 48 47 46 45 44 43 42 41 40 
vr VOLTS 
Fig. 2.—The effect of filament voltage on the frequency of an 
oscillator. Increasing the brightness of the filament raises the 
frequency and the change is more marked in the case of a dull 
emitter valve. 
the anode voltage being maintained at 50. The results 
are shown in Fig. 2. The frequency changes by as 
much as g per cent. in the case of the D.E.R., and only 
by 1.2 per cent. in the case of the O.R.A. The genera! 
shape of these curves is what might be expected—de- 
crease of filament voltage, and consequently of emission 
current leading to a decrease of damping of the tuned 
circuit and consequent decrease of periodic time or in- 
crease of frequency. 
On the steepest part of the curve the frequency of. the 
D.E.R. valve changes by 1 per cent. for an alteration of 


1 Earth capacities being important. 
3 The Wireless World, June 24th, 1925, and illustrated in 
Fig. 10 of that article. 
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The Valve to Use in a Wavemeter.— 


0.045 volt in filament potential. The filament voltage 
can be adjusted to about 0.02 volts with the aid of the 
voltmeter fitted, so that the frequency can be regulated, 
at this point, only to about 0.45 per cent. The O.R.A. 
valve is considerably better in this respect. At its worst 
the frequency changes by 1 per cent. for 0.34 volt, and 
filament voltage may be read to about 0.04 volt, so that 
the possible variation in f is about o.12 per cent. 
It will be seen that the curves for all except the I. A. 75 
tend to become horizontal with reduction of filament 
brightness. The frequency change for the O.R.A. valve 
under these conditions was found to be about 1 part in 
1,160, as potential was reduced from 3.20 volts to 2.96. 
The D.E.R. valve and the O.R.A. were then exam- 
ined in greater detail. A succession of readings of fre- 
quency (for a given setting of the wavemeter condenser) 
and anode voltage for a series of values of filament volt- 
age was obtained, and the results are shown in Fig. 3. 


65 
Va VOLTS 


Fig. 3.—Change of frequency with anode voltage for different 
values of filament voltage. The upper set of curves refers to a 
D.E.R. valve end percentages are referred to an anode voltage of 
50 and a filament voltage i 6 the lower curves are for an ORA. 
valve, the standard voltages being 50 and 3.0 respectively 


The curves in the case of the Fig. 3 D. E. R. valve 
appear somewhat irregular, and it was not until repetition 
had confirmed their shape that the writer was satisfied 
that this was not to be accounted for by experimental 
error. There is doubtless a reason for the complicated 
shapes of the curves obtained with filament potentials of 
2.0, 1.8, and 1.6, but it is sufficient to note that until 
the voltage is reduced to about 1.4 the rate of change of 
B 28 
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frequency with anode voltage renders this type of valve 
unsuitable for the present purpose. Jf the valve is used 
on the reduced value of filament potential, the power 
output is too low for many purposes, such as the measure- 
ment of resistance.“ 

From the curves in Fig. 3 it will be seen that the 
O. R. A. is considerably superior to the others for the 
present purpose. The tests on the I..A.75 were not 
carried any further than the curve shown in Fig. 2, since 
that showed no tendency to become horizontal. The 
V.24 showed no promise of rivalling the O.R.A., and, 
in addition, has the disadvantage of needing a 6-volt 
accumulator. 

If it is decided to use the O.R.A. valve with filament 
and anode potentials of about 3.3 and 50 volts, the fol- 
lowing figures are seen to apply :— ö 

(a) o. 2 volt change in filament potential produce o. 15 

per cent. change in frequency, i. e., with the given 
voltmeter the regulation is within 0.03 per cent. 
(5) to volts change in anode potential produce 0.08 
per cent. change in frequency, f.e., if plate volt- 
age 1s altered by steps of 1.5 volts, the regula- 
tion is within o. o, per cent. 2 

The best solution of the problem under consideration 1s 
probably the use of a bright-emitter power valve uniler 
the conditions indicated above, that is, with reduced fila- 
ment current, and not too small an anode voltage. 


Other Conditions Affecting Calibration. 


Such constancy of frequency as is discussed above can- 
not be maintained unless the wiring of the meter is rigid, 
sufficient shielding is provided, and a good variable air- 
condenser is used. The condenser should be of rigid con- 
struction, with ample bearing surfaces for the rotor, and 
having a larger distance between plates than is common 
in many present-day models.- The increased bulk neces- 
sary if the spacing is increased is of little disadvantage 
in the present case. These facts are illustrated by the 
following figures. 

The condenser reading (with a given coil) correspond- 
ing to the frequency of the quartz crystal was noted on 
successive days, with following results :— g 
Day on 1 2 3 4 5 6 7 
Condenser setting .. 25.3° 24.5° 24.7° 24.3° 25.6° 25.1 25.2° 

The maximum frequency change, corresponding to the 
difference between 24.3° and 25.6°, is about 0.8 per cent. 

As this test was first carried out on a particular dull- 
emitter valve, it was thought to be due to changes in the 
valve. Subsequently. it was found, by noting the changes 
with four different valves, that it was practically all due 
to variations in the circuit. It was not possible to 
account for any measurable proportion by valve changes. 
The substitution of a better condenser effected the neces- 
sary improvement in constancy. 

It is probable that the introduction of a grid bias bat- 
tery would enable a larger emission to be employed with 
less rapid frequency changes, but this would have to be 
of considerable voltage, and introduces a third variable 
quantity. 


` If it is used under these conditions the coupling between 
oscillator and circuit under measurement will probably have to 
w MĀ 
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be so large that the error will become appreciable. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, The Wireless W 


TRICKLE CHARGER FOR L.T. BATTERIES. 


Sir,—We have read with interest the article in this week's 
issue by N. P. Vincer-Minter upon the subject of trickle 
charging for L.T. batteries. 

This article is very interesting, and we write this to suggest 
certain improvements, which, in the course of our manufacture, 
we have found useful. 

In the first place, instead of using an expensive ammeter in 
the ey circuit and a fuse in the main supply circuit, 
we have found a pea-lamp to be all that is necessary. This 
lamp glows when the rectifier is functioning, thereby enabling 
a user to tell at once whether his batteries are on charge or not. 
It further acts as a fuse. We have not found it necessary to 
incorporate an ammeter in the secondary circuit, as the trans- 
former and cell are so proportioned that the charging current 
varies from 0.4 to 0.6 amp., depending on the primary voltage 
supply to the transformer. | 

e show below a more simple diagram of connections than 
that shown by your correspondent, which is incorporated in our 
standard trickle charger, and may be of interest to your 
readers. We do not incorporate in our instrument an adjust- 
able rheostat, but we supply a small plug and socket arrange- 
ment whereby batteries of 2, 4, or 6 alts may be charged with- 
out overloading the rectifying cell. 


FIXEO 
RESISTOR 8 
3 © || = 
TO BATTERY e 
. 4 
TANTULUM S 
ei S i 5 
SERO: AU 3V PEA 
LAMP 
ö 8 8 0 
| “ 
LT. ro SET 6 fg 
x 40. MAINS 
Trickle char circuit suggested by Messrs. Radio Accessories, 
ltd. Vor 240 volt mains the lamp should have a sormal 


pea 
Current carrying of 0.15 amp., and for 110 volts, 0.25 amp. 
A fixed resistance of 4 ohms is recommended for a volt battery, 
and 7.5 ohms for a volt battery. 


This is achieved by the screwing-in of a fixed resistor or a 
shorting plug. ; 
We note that your correspondent recommends a piece of 
rubber tubing to be fitted to the vent-pipe on the cell to allow 
for the escape of gas. With our charger the vent-pipe is brought 
through a hole in the lid of the box, and into the vent-pipe 
8 inserted a dip rod. This dip rod has two functions: first, 
by withdrawing it, it is possible to tell the depth of the electro- 


” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


lyte; and secondly, when the cell is functioning, this dip rod 
acts as a condensing rod, and small particles of sulphuric acid 
which are thrown up from the surface of thé electrolyte are 
deposited on the inner walls of the vent-pipe and on the dip rod, 
and after a period of accumulation, while drops are being 
formed, the acid falls back into the cell. 
Without the dip rod we have found that these 
acid spray escape from the vent-pipe. 
: N. H. HAMILTON, 
London, N.W.10. Radio Accessories, Ltd. 
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A SUGGESTION FOR THE B.B.C. 


Sir,—It frequently happens in the case of an experimenter 
trying out new circuits on the B.B.C. wavelengths, or in the 
case of an ordinary broadcast listener endeavouring to tune in 
one of the B.B.C. stations, that he switches.on in the middle 
of a prolonged interval, and, not having heard the announcer’s 
“three minutes please, is at a loss to know whether his re- 
ceiver is at fault or not. It might be argued by unscrupulous 
people thät he could easily find out whether his receiver was in 
order by throwing it into oscillation and heterodyning the car- 
rier wave, but Heaven forbid that I, at any rate, should be 
guilty of this criminality. There must be many people, how- 
ever, who, either through ignorance or wilful disregard of their 
fellow-listeners, are thus encouraged to indulge in this per- 
nicious practice. Indeed, I have myself frequently suffered 
in this respect from Ham Handed Henry, who, having missed 
the announcement of the interval, imagines he has lost the 
station and makes frantic efforts to pick it up again. | 

I suggest that it would go a long way towards mitigating 
the oscillation nuisance if the B.B.C. installed a small carbon 
microphone in the studio clock and gave instructions to the 
announcer to switch this in immediately an interval was an- 
nounced so that the ticking of the clock would reassure lis- 
teners who had missed the announcement that their receivers 
were not at fault. ? 

Were this suggestion adopted I feel sure that a marked de- 
crease in oscillation would follow, and it would be interesting to 
know the opinion of other readers concerning this matter. 

Aberdeen. J. McTAVISH. 


DO TRANSMITTING STATIONS SUFFER FROM 
FATIGUE ? 


Sir,—I was interested in the letter under the above heading, 
from Observer at Sea, in your issue of July 14th, regarding 
the apparent falling-off in efficiency of a newly constructed 
station after its first few weeks’ working. Many other observers 
have doubtless noticed the same effect; spark, C.W., and tele- 
phony stations seem to be equally affected. Your correspondent 
puts forward some ingenious suggestions as to the possible 
causes of this phenomenon, but seems to have overlooked what 
is, to me at any rate, the more obvious solution—namely, the 
human element. 

A new station is, prior to and immediately after being 
handed over to the operating authority, worked up to its maxi- 
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mum efficiency by a staff of highly skilled engineers, employed 
_ by the installing contractors, who are thoroughly familiar with 
the apparatus. Although those responsible for its subsequent 
maintenance may have the fullest possible theoretical knowledge 
of their subject, they probably have no experience with the 
actual set, and so a temporary falling-off is only to be expected. 
The lost efficiency may be regained later, but in the meanwhile 
the idea that the effectiveness of the station has diminished will 
have gained general currency. F. A. LAW. 
Leicester. 


UNDERGROUND AERIALS. 


Sir,—I have been experimenting: with an underground aerial 
for some time now. At last I have discovered a fairly efficient 
one. The space occupied by it is 3ft. by 3ft. 9in. The volume 
of signals is about 10 per cent. less than ordinary type of out- 
door aerial. It has just about the same range. The one big 
advantage is that signals are much clearer, being free from mush 
and atmospherics. Also this should overcome the problem of 
unsightly aerials. A. G. L. ACLAND. (20D). 

Chatham. 05 


THE O. S. L. QUESTION. 


Sir, —I have seen in your columns from time to time corre- 
spondence from readers concerning Q. S. L. Cards. 

It is quite appreciated that cards from one's immediate 
surroundings, in the case of DX merchants, are useless, and 
can only be classed as wallpaper, but apparently real DX 
Cards are often treated as. little more. Out of all the Cards I have 
sent to amateurs in Europe, not more than 10 per cent. have been 
acknowledged. The demand, too, for more information is also 
appreciated, but how often do transmitters give such particulars 
when replying? In my case I give barometer and thermometer 
readings, weather, moon and, often, percentage of humidity. In 
only two instances have I had barometer readings quoted 
(namely GSNN and G2FM) and never have I had any weather 
particulars given. 

If real co-operative working is required it is necessary that 
more information be given in answer to Q. S. L. s, especially where 
DX work with the tropics is concerned. 

Apropos Mr. G. E. Hughes’ letter in your issue of May 5th, 
I would like to state that I wrote to the B.B.C. with re- 
ference to broadcasting on the short waves, and I received an 
answer saying that the B.B.C. had applied for permission to 
use the 100 metre wavelength, which was, however, refused by 
the P.M.G. Personally I find no difficulty in receiving Daven- 
try on a 4-valve tuned-anode 1-v-2 set. 

Cawnpore, ARTHUR H. MOORE, Y2PM. 

India. 


LIFE OF RECTIFYING VALVES. 


Sir,—Referring to the article on the trickle charger in your 
issue of July 14th, my experience of what L think must be the 
25s. rectifying valve mentioned has been very much more favour- 
able than your article would indicate. I installed a set just 
on 4 years ago, rated to give on one 6 valve accumulator 5 amps., 
and on 2 in series 3 amps. I use a good deal more than most 
amateurs in wireless work alone, and in addition a fair amount 
for my professional work. I cannot estimate the total hours 
the bulb has run, but probably 12 hours per week underestimates. 
It charges 12 volts at 4.5, and would do more, and 18 volts at 24 
amps. It has never given me one second’s trouble, except once 
to replace a fuse, and it runs as merrily as ever, the last run 
being 16 hours at 4 amps. It is rather more expensive than 
some, but in my opinion worth its money twice over. 

London, S.W.5. J. H. REEVES. 


— ee 


H.T. FROM A.C. MAINS. 


Sir,—For the past two years I have had in use a single-valve 
rectifier operating directly off the 200-volt A.C. mains for supply- 
ing H.T. toathe low-frequency amplifying valves on my receiver, 
and it has given every satisfaction. 

I say directly because the mains are taken straight to the 
valve and not through the medium of a transformer. 

This would appear to be against the Board of Trade regula- 
tions, since the ‘‘ neutral” wire (the one nearest earth poten- 
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tial) must be earthed only at one point determined by the 
Electricity Company, I believe. But if the accompanying 
circuit is examined it will be seen that the neutral“ wire is 
not made use of in any way! 

The “live” wire is connected on to a fairly low impedance 


F NEUTRAL 


* = 

Rectifier and smoothing unit for obtaining H.T. from A.C. mains. 
valve (such as a 2-volt D.E.R.), grid and plate connections being 
strapped, as shown. The H.T. output is taken from the fila- 
ment of this valve, through the choke coil (a low-frequency 
transformer with primary and secondary joined inductively in 
series will serve admirably here), and on to the plates of the 
amplifiers, the earth return being made by these valves, whose 
filaments are connected to earth in the normal way. 

One side of each 2 mfd. condenser is also connected directly 
to earth. These are, naturally, for smoothing purposes, as 15 
also the choke. 

This rectifier is very inexpensive to make, and will supply 
three low-frequency amplifiers (transformer, choke or resist- 
ance-capacity coupled) without trace of hum provided that 
sufficient grid bias is used. J. HANSON (G 6YU). 

Coventry. 


VALVES FOR A.C. MAINS UNITS. 


Sir,—Replying to your letter of the 16th inst., in connection 
with the recent article on ‘‘ How to Construct the Unit for 
A.C. Mains, your readers need not have any difficulty in 


‘obtaining the Philips valves type 328, if application is made 


to this address. 

Our policy only permits this valve to be sold with our 
instruments or as replacements, and consequently supplies are 
not stocked by the average wholesale trader. 8 

We are prepared to supply individual f coming 
under such schemes as the one referred to above; the price is 
12s. 6d., and delivery can be effected direct from stock. 

We would suggest in the interests of your readers that an 
announcement is made to this effect in your current issue, 
should you see your way clear to do so. 

PHILIPS LAMPS, LTD. 
145, Charing Cross Road, W. C. 2. 


The amateur experimental station 2BLG owned by Mr. E. R. 
Martin, at Castlemount, Worksop, Notts. The QSL cards displayed 


indicate reception from widely distant statione. The receiver is 
tunable to wavelengths from 8 to 3,000 metres. 


* 
— 


to 
euse o 


marked. 
of the static curve leads us to suppose 


JULY 28th, 1926. 


,, 1 


, 
, 


8 SN . 


Mee Ren ’ 
$ 7 W 


“ The-Wireless World Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and headed “ Information Department." Each separate question must be accompanied by a 


Misleading Valve Curves, 


I have repeatedly seen reference to the 
“ static’ and to the “dynamic” 
characteristic curves of a valve and 

` should appreciate an explanation of 
these terms, M. C. M. 


The static characteristic curve is the 
curve usually published by valve manu- 
facturers and included in the box with 
the valve. It is not taken under work- 
ing conditions. That is to say, a milli- 
ameter is connegted in series with the 
H.T. battery and the plate-filament path 
of the valve, and various potentials are 
applied to the grid by means of a bat- 
tery, and the reading of the plate cur- 
rent milliameter noted for each value 
of grid potential, and, by taking a large 
number of these points and joining them 
up, the normal grid volts—anode current 
curve is obtained, and this is the curve 
usually published. Thus, by ere 
this operation with a D.E.5 valve having 
a plate voltage of 120, it is found in this 
manner that a negative grid potential of 
about 44 volts will bring the operating 
point midway on the curve, 9 volts bring- 
ing it down to the commencement of the 
bottom bend. 

Under working conditions, however, 
the plate circuit of the valve is ag oe 
“loaded ” by a large inductance sue 
as a choke or transformer primary con- 


nected in its anode circuit, and if we 


therefore now reproduce actual working 
conditions by inserting a large choke in 
series with the milliameter, we shall 


find that the characteristic curve is 


y greatly altered, and is actually 
“straightened out, so that a much 
T value of negative bias has to be 
-to the grid to bring the working 
down to the midway position, and 
bottom bend respectively. In the 
f a high impedance detector valve 
whose normal straight line” portion 


Sat 


of curve is not very great) with a 150.000 


ohm resistance in its anode circuit, this 
“lari out’ process is still more 
f, therefore, an examination 


that with 120 volts H.T. a 44 volts nega- 


tive bias is necessary, we should actually 


stamped addressed envelope for postal reply. 


try a much larger bias than this, say 6 
to 8 volts in order to make sure that 
the valve is working on the correct por- 
tion of its characteristic curve. It will 
be noticed that in 7'he Wireless World 
receivers instructions are usually given 
to this effect. It would seem, therefore, 
that it would be more practical if the 
dynamic or actual working curve of 
valves were published rather than the 
more customary static curve. 


000 30 


i A Modiñed Hartley Receiver. 


I have been experimenting with various 
forms of reaction contral, including 
Reinartz, Hartley, and tuned plate, 
besides the more conventional method 
employing a moving coil, and have 
come to the conclusion that the 
Hartley and the tuned plate method 
are productive of the best results, 
and am wondering whether it would 
not be possible to combine the two 
methods. I might mention that 1 
wish to use a frame aerial, my idea 
being to incorporate the system into 
a portable receiver. a 

The arrangement which you suggest 1s 
quite possible, and is adopted by many 
amateurs. We reproduce the circuit 


Fig. 1.—Modified Hartley circuit for 
portable set. 


herewith in Fig. 1. This circuit is 
similar in its action to the Hartley cir- 
cuit, in which the variometer is sub- 
stituted by an H.F. choke, and the 0.001 
blocking condeser between plate and 
frame be a small single plate variable 
condenser. The choke prevents the 
H.F. ener assing to filament via the 
phones at H. T. battery, and causes it 
to be fed back to the frame via the small 
condenser. The amount of feed back is 
controlled by the setting of this con- 
denser, and usually the value of capacity 
necessary to produce actual oscillation is 
very small, namely, about 0.00003 mfd. 
In the modified circuit shown in Fig. 1 
the variable condenser is replaced by a 
fixed 0.001 mfd. condenser, so that, if 
the choke were still there, the set would 
oscillate perpetually. In place of the 
choke, however, we use a variometer. 
Now, when the variometer is tuned to 
the wavelength of the signals being re- 
ceived, it acts as a choke of high im- 
pedance, and consequently, all the H.F. 
energy is deflected through the block- 
ing condenser to the frame, and so | 
causes oscillation. Upon slightly. de- 
tuning the variometer, its impedance 
falls enormously, and thus oscillation 
stops, since part of the energy escapes 
via the variometer windings. By mani- 
pulating the variometer so that it is 
almost but not quite in tune, the amount 
of energy deflected back through the 
blocking condenser is controllable, and so 
we are able to vary the degree of re- 
action to our requirements. When the 
variometer is completely detuned its 
impedance is negligible, and practically 
all the H.F. energy escapes via vario- 
meter windings and phones to the fila- 
ment, and none fed back to the frame. 

The variometer may, of course, be sub- 
stituted by a plug-in coil and condenser, 
or any other tuning arrangement. This 
blocking condenser may be of any size 


greater than 0.001 mfd., but may not be 


dispensed with entirely, and a direct con- 
nection made, or obviously the H.T. bat- 
tery will become connected in series with 
telephones, variometer and frame, thus 
causing a current to flow which would 
speedily exhaust it. 
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Correct Value of Grid Condenser and 
Leak 


I notice that the normal values given 
for the grid condensers and leak in 
the average receiver are 0.0003 mfd. 
and 2 megohms respectively. Is 
there any advantage to be obtained 
from experimenting with other 


values ? D. C. L. 


Un the normal wavelength used for 
broadcasting it will usually be found that 
a condenser having a capacity between 
0.0002 mfd. and 0. mid. is the most 
satisfactory value to use. With regard- 
to the normal value of 2 megohms for 
the grid leak, it may be said that this 
represents a compromise between signal 
strength and selectivity. If the receiver 
is mainly designed to give good quality 
on the local station, a much lower value 
should be used, 0.25 megohm being none 
too small. Indeed, provided the value 
does not exceed a quarter of a megohm, 
none of the usual distortion associated 
with grid rectification will occur, and 
there is no need to adopt anode or crystal 
rectification. The actual maximum value, 
above which distortion will occur, is 
fixed by the strength of signals received. 
Since, however, the lower the value of 
leak the less the signal strength, it is 
necessary to experiment with the value 
according to local circumstances. Those, 
in fact, who reside under the shadow of 
the aerial of a powerful broadcasting 
station may well use a 100,000 ohm anode 
resistance as a grid leak, whilst those 
a considerably greater distance away may 
find that the use of a 0.5 megohm or a 
1 megohm leak may be used without the 
strength of signals being so great as to 
cause distortion due to this method of 
rectification. In the same manner those 
readers who live in remote localities may 
find that a three or four megohm leak 
may be used, thereby considerably in- 
creasing signal strength, without causing 
this form of distortion. Thus, it will be 
seen that from the point of view of good 
quality the lowest value of leak should 
be used with which it is possible to 
obtain good quality, always remembering 
that the lower the leak the less the signal 
strength. 

In a receiver which is mainly designed 
for distance getting without too much 
regard being paid to quality, a high value 
of leak, 5 megohms or more, should be 
used. In experimental receivers de- 
signed for the reception of American 
broadcasting stations, and of amateur 
Morse transmissions, therefore, a high 
value of leak should be used. It would 
seem, therefore, that there should be a 
great field for a reliable variable grid 
leak having a range of from a quarter 
to ten megohms, or thereabouts. Unfor— 
tunately, however, even the best of these 
components become very unsatisfactory 
and erratic after a comparatively short 
period of use, and it is far better to keep 
a large number of fixed leaks of different 
values on hand to be used on different 
occasions, or, alternatively, a number of 
leaks may be arranged at the back of 
the panel in conjunction with a stud 
switch, so that any value may be brought 
mto circuit as desired, or the switching 
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might be arranged to put two or more 
leaks into series or parallel with each 
other in order to obtain several values 
with a minimum number of leaks. 

On the whole, therefore, the usual 
value of two megohms specified for the 
average receiver represents a fairly good 
compromise between signal strength and 
good quality. 
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The Schnell Circuit. 


Being desirous of constructing a really 
sensitive single-valve receiver to 
cover the normal B.B.C. wavelengths 
and also the Daventry and Paris 
wavelengths, I have been experiment- 
ing with the Reinartz circuit, but 
huve read ina foreign periodical that 
the Schnell circuit is a great improve- 
ment on the Neinartz both for sensi- 
tivity and selectivity. I shall be glad 
if you can give me particulars con- 
cerning this circuit, A. S. T. 


The Schnell circuit, which is a modifi- 
cation of the well-known Hartley circuit, 
has achieved great popularity among 
American amateurs for short-wave recep- 
tion, it being sensitive, selective, and easy 
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coupling according to the wavelength 
being received. The H. F. choke 
can consist of almost any of the commer- 
cial chokes that are upon the market, 
which will give perfect satisfaction be- 
tween wavelengths of 200 to 4,000 metres 
or so, thus amply covering all the broad- 
casting stations, including Daventry. 
The receiver can be used with equal 
satisfaction on the short wavelengths 
using a “Dimic ” coil, since these coils 
are now made in all ranges, from ten 
metres upwards. Another type of H.F. 
choke will, however, have to be used, and 
this should be constructed in accordance 
with the instructions given on page 906 
of our issue dated December 25rd, 1925. 
On wavelengths below 100 metres an 
“aperiodic ° aerial coil of only two or 
three turns would suffice, or, alternatively, 
it might be found better to use capaci- 
tative coupling on either short or long 
wavelengths, This was fully explained in 
a reply to G. P. K. in the ders’ Prob- 
lems section of this journal for April 
7th and again in even greater detail in 3 
reply to T. S. J. in our April 21st issue. 
Before constructing a receiver embodying 
this circuit you are strongly advised to 
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to tune. It is not greatly used in that 
country tor broadcast reception since re- 
generative receivers have, except for 
short-wave work, given place to instru- 
ments embodying two or three H.F. 
stages. The receiver is, however, equally 
efficient on all wavelengths, and is claimed 
hy many experienced amateurs in this 
country to be greatly superior to the 
Reinartz. Moreover, its popularity is en- 
hanced owing to the fact that it 1s equally 
adaptable to a frame or an open aerial. 
We reproduce the circuit in Fig. 2 show- 
ing the connections both for an open 
aerial and for a frame. 

Referring to Fig. 2 (a), it will be seen 
that the circuit is exceedingly simple, 
ouly one coil being used unless a coupled 
aerial circuit is employed. The coil 
shown in thick lines consists preferably of 
a special centre-tapped coil such as the 
well-known“ Dimic ” coil, the value being 
determined by the wavelength to be re- 
ceived. A centre tapped plug-in coil can 
be used if desired. If a coupled aerial 
circuit is used it can consist of an ordi- 
nary plug-in coil having a suitable number 
of turns to give the usual ‘ aperiodic ” 


0-0003 mfd 


— 


| 0:00imfd 


(b) 
study the article on the Hartley circuit 
on page 117 of our January 27th issue, 
since much useful information is given 
which applies equally to the Schnell cir- 
cuit. 

By adopting the circuit given in Fig. 
2 (8) it is also possible to use this circuit 
in conjunction with a frame aerial. On 
the broadcast bands of wavelengths, the 
frame should consist of 12 turns of a 
fairly thick gauge of wire spaced n in. 
apart, a tapping being taken at the 
centre. Instead of using a frame with 
a larger number of turns for the Daventry 
wavelength, it is possible to load ” the 
frame by means of plug-in coils. It is 
essential, however, to use two coils, one 
in each “outer” of the frame, in order 
that the filament tapping may still be 
kept in the electrical centre. Earthine 
this centre tapping will considerably im- 
prove signal strength, or, alternatively, a 
few extra turns may be wound on the 
frame for connection to an external 
aerial as is described in the article on 
page 544 of our April 14th issue. 

This circuit is extremely flexible and 
reliable, and is to be recommended. 
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THE ABUSE OF LOUD-SPEAKERS. 


HE subject of the abuse of loud-speakers has been 

so much to the fore during the last week or so that 

we feel it would be out of place if we did not make some 
reference to the matter.. 

There have been several in- 
stances where cases of complaint 
against the use .of loud-speakers 
have been brought to the Courts, 


and magistrates have said some EDITORIAL Views 
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offence to those who are endeavouring to entertain you 
before the microphone. 

What surprises us, however, is that the loud-speaker 
should have been singled out for so much special atten- 
tion, whereas other forms of musical instrument, just as 
obnoxious when overdone, seem to be tolerated without 
objection being raised. Those who 
happen to live, for instance, near 
popular reaches of the river are 
subjected to an almost continuous 
141 entertainment from various gramo- 


very unkind things both about the BurLpINa a Loup-Speaker ... 142 phones right into the early hours 
loud-speakers themselves and those By H. Lloyd. l of the morning, yet one seldom 
who use them. It is even reported eer en (continued) 145 hears of serious complaints, nor do 
that at Reading the local authori- . 149 magistrates take half as much in- 
ties have gone so far as to place a Pee 5 n terest in chastising the owners of 
y N. P. Vincer-Minter. 
ban on the use of loud-speakers READERS’ NOVELTIES . 1384 $ the gramophones as they appear to 
out of doors. Paier Hire and Tirsa 1385 have done in cases where the com- 
This sudden outery seems to us BROADCAST BREVITIES ... . 157 plaints are against the use of loud- 
to be very foolish. Of course, it SIMPLE VALYE-TESTING UNIT .. 159 speakers. 


Is realised that in the summer- 
time any sound-prođucing devices 
energised by one’s neighbours are 
more noticeable than during the 
winter months, because windows 
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PRACTICE 


By C. Hirshman. 


WIRELESS CIRCUITS IN irony AND 


By S. O. Pearson. 


If only more attention would be 

161 paid to the question of quality 
rather than quantity in reproduc- 

165 tion, practically all the complaints 
would be satisfactorily met. No 


are thrown open and the loud- NEW ARRARATUA eye. “ean hee loud-speaker should ever be made 
speaker or the gramophone is fre- Pe 5 e to reproduce above natural 
quently taken into the garden. In 8 1 Gicore . 169 strength. It should be remembered 
confined spaces indoors the owner by P. D. Tyers. that those who speak at the micro- 
of a wireless set, for his own com- Lerrers TO THE Eprmor ... 172 phone do so almost in a confi- 
fort, usually limits the volume of READERS’ PROBLEMS 173 dential way, and their voices are 


sound from the loud-speaker, but 
once out of doors the tendency 
seems to be to run the loud-speaker to its utmost and 
make as much noise as possible without much attention 
to quality. We have every sympathy with the complain- 
ing neigħbour, because it is not everyone who wants to 
he compelled to listen to broadcasting at any time; in 
fact, one of the charms of broadcasting is that you can 
listen- in or switch it off at will without causing any 


seldom raised above conversational 
strength ; but too often when re- 
produced in a loud-speaker one would imagine that the 
speaker is addressing an open-air meeting or, at least, 
a crowded audience at the Albert Hall. The moment 
amplification is pushed so as to bring the voice beyond 
the strength of the original speech the quality must 
sound harsh and unnatural, and it is then that we may 
expect to irritate our neighbours. 
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Pleated Diaphragm 
with Coil Drive. 


T is an indisputable fact that in- 
vestigations into the improve- 
ment of the loud-speaking tele- 

phone have had to wait until the 
advent of Broadcasting has provided 
the impetus necessary for their dili- 
gent pursuit. It has been an 
unfortunate thing for Broadcasting 
itself, because the shortcomings of 
the loud-speaker have repeatedly and 
in many ways barred the path to com- 
plete success in the utilisation of the 
Broadcasting service. Most of the adverse criticisms of 
Broadcasting as an invention have been prompted by a 
disappointing experience of loud-speaker reception, and 
though there will always be many who are easily satis- 
fied, just as there is still a steady demand for the cheap 
gramophone, Broadcasting will have to wait for its full 
measure of appreciation until the perfect loud-speaker 
has been attained, and heard by the critics who really 
matter. i 

The following details of construction have reference 
to a loud-speaker which was mentioned, and of which 
a photograph appeared, in an article by the writer, in a 
previous issue,’ resulting in a number of enquiries from 
persons interested in obtaining the utmost realism in 
broadcast reception. One or two slight structural im- 


provements have been effected since that date, but the 
instrument remains substantially the same, and has held 
1 T'he Wireless World, Oct. 14th, 1925. 


Fig. 1.—Leading dimensions of the cast-iron frame. 


AUGUST 4th, 1926. 


= By 
H. LLOYD, M. Eng. 


its own up to the present against a 
number of others of various types. 
The use of the moving-coil principle 
side-tracks the troublesome resonance 
effect met with when a reed is in- 
volved, and since the restoring force 
on the diaphragm is very small, the 
resonant frequency is at too low a 
pitch to be objectionable. The dimen- 
sions of the diaphragm, which is 
clamped at its periphery, are large 

enough to prevent any serious loss in 
the low register by actual air-displacement from back to 
front, whilst a very good high-frequency response is re- 
tained, as evinced by the crispness of the consonants in 
speech. This diaphragm, too, gives very good damping, 
and only on one or two occasions in certain types of 
large hall has it been found desirable to apply a little 
extra damping to the centre, in the form of a small 
cushion of petroleum jelly, as described later. 


The Frame Casting. 


The frame, which is of cast-iron, is illustrated in 
Fig. 1. It will be seen to consist of a ring, having an 
inside diameter of 1g}in., to which are attached the 
extremities of a substantia] metal spider. At the centre 
of the spider there is a machined boss on which the 
movement of the loud-speaker is mounted. The pedestal 
ws of rigid design, and is fitted with castors to facilitate 
the transference of the instrument from one room to 
another. f 

In preparing the castings, the ring was 
first taken in hand, and the three surfaces 
to receive the arms of the spider levelled 
up by filing. The three holes in the lugs 
were then drilled out to receive Fyin. bolts, 
and the ring mounted on the lathe face- 
plate to true up the recess on the front 
face. This recess is zin. deep and rfin. 
wide, and accommodates a clamping ring 
for securing the edge of the diaphragm. 
The clamping ring, shown in the figure, 
was made by forging a length of mild 
steel strip, d in. x rin., into a circle, 
and welding the ends together, kinks being 
carefully removed by hammering until the 
ring bedded evenly down all round on to 
the faced portion of the casting. Twenty- 
one in. countersunk screws hold the ring 
in position. The spider was machined up 
in a somewhat similar manner to the ring 
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casting, its ends being first filed up, drilled to pass Jin. 
screws, and mounted on the face-plate. The boss was 
bored out 2in. diameter, and faced where it was to receive 
the feld-magnet. Two holes, in. diameter, were drilled 
through the boss, 3m. apart, for holding the field-magnet 
casmg to the frame. Finally, the spider was carefully 
located in a central position on the cast-iron ring, and 
holes drilled and tapped in the latter for its permanent 
attachment. Little need be said concerning the pedestal, 
the method of mounting the frame upon it being obvious. 
A Slight tilt of about 10“ from the vertical brings the 
centre of gravity of the complete assembly mto a position 
giving stability, and contributing to convenience in lifting. 


The Permanent Magnet. 
The 
core 


Fig. 2 is a sectional view of the movement. 
magnet carcase is of cast-iron, whilst the central 
and ring-shaped pole-piece are conveniently made of soft 


aon, 


Fig. 2.—Section of the loud-speaker movement. 


ion. The annular air-gap between the poles is in. 
wide, and it is important that the core be accurately 
centred in the hole. The magnetising coil was constructed 
On & temporary former from which it was removed after 
the usual procedure of baking with shellac varnish and 
taping, and was secured in position in the magnet car- 
case by a few thin wooden wedges driven in tightly 
between the core and the coil. The winding, 
sumes about one ampere at six volts, requires 44 lb. of 
No. 19 S.W.G. D.S.C: wire, and has 1,200 turns. The 
ends are brought out through two bushed holes in the 
casting to a small terminal block. 


Ee og 
which con- 


The drive coil is shown separately in Fig. 3. This 
Component calls for some care in construction to ensure its 
ability to withstand severe vibration without developing 
fattle. When the signal currents traverse the winding 


Of this coil, the turns of wire are impelled backwards 
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and forwards due to the fact that they are immersed in 
an intense radial magnetic field. The force thus applied 
to the coil is transmitted to the diaphragm through the 
small bakelite bobbin, and if the wire ig not very securely 
fastened at all points there will be ae motion and 
consequent failure in satisfactory performance. To con- 
struct this part of the movement, a short length of bakelite 
tube was turned down exactly to the dimensions given, 
and three slots cut near one end, equally spaced round the 
eircumference. The easiest way to cut these slots is to 
drill a small hole, and open this out into a slot with 
a short piece of fretsaw blade, used in the manner of a 
keyhole saw. A little trimming of the edges with a fine 
file is then all that is necessary to result in a neat slot, 
about „yin. x yin. A small spider was then cut from 
No. 26 S.W.G. aluminium sheet, with a central hole to 
take a No. 6B.A. screw, and after bending the arms 
in the fashion shown in the sketch, the ends were reduced 
with a file so that they were a good fit in the slots made 
in the bakelite tube. Slight inequalities in the sizes 
of the slots did not matter, as each arm of the spider 
was filed to fit its individual slot. The arms having 
been coaxed into position in the slots, fhe projecting ends 
were cut off about „yin. from the outer surface of the 
tube, and bent upwards to grip it securely. The rod 
which operates the diaphragm was turned up from a 
piece of Ñin. duralumin od, shouldered and screwed at 
each end to take a No. 6B.A. aluminium nut. Before 
attaching the rod to the moving coil, a strip of steel, 
2 mils. thick and din. wide, such as is used for feeler 
gauges, was drilled near one end and threaded over the 
screwed portion of the rod, so that when the spider was 
put on and the nut tightened up, it was clamped between 
the shoulder and the aluminium spider. A little thick 
celluloid varnish put on the adjacent surfaces before 
tightening up reduced to a minimum the possibility of 
anything shaking loose and causing a rattle. Finally, 


before winding the coil, the assembly was held in the 


lathe by the rod, and the arms of the spider gently bent 
with a small pair of pliers until the bakelite tube was 
exactly coaxial with the rod. 


Winding the Moving Coil. 


The winding consists of 104 turns of No. 40 S. W. G. 
S.S.C. copper wire, in four layers, the ends of the wire 
being passed through two small holes in the tube and 
soldered to the two strips of copper foil which convey 
the current. These two leads are each fastened to one 
of the arms of the aluminium spider by means of cellu- 
loid cement, a small strip of very thin silk ribbon being 
laid over and beneath the copper foil for insulation, and 
also to assist the cement in holding the leads securely to 
the aluminium. In length the leads are about 13in., and 
are bent in an easy curve for attachment by soldering to 
the insulated studs in the pole piece. After winding the 
coil, several coats of celluloid varnish were applied to 
it, the varnish being allowed to run round and under 
the turned-up ends of the aluminium spider to make a 
good solid mechanical joint. When the varnish was quite 
hard, the coil was tested for continuity and insulation, 
and mounted in position on the pole piece. The small 
brass block and strap, which grip the end of the thin 
metal tongue, were placed in position over the two 
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Building a Loud-speaker— 
pieces of No. 6 B.A. brass studding let into the pole 
piece, and the nuts tightened up after carefully adjust- 


ing the position of the coil centrally with respect to the 


air-gap. Soldering the copper leads to their terminals 
completed this part of the construction. 

Turning now to the diaphragm, the paper used was 
almost identical in weight and texture with the pages 
of The Wireless World. After storing the paper for 
several days in a dry room, four pieces were cut 

rołin. x 174in. Lines 

were then drawn at inter- 
vals of $in., parallel to 
the shorter side, and the 
sheets folded alternately 
backwards and forwards 
exactly along the ruled 
lines, the creases being 
made definite by rubbing 
along each fold with an 
ivory knife-handle. The 
four sheets were then at- 
tached end to end, using 

Seccotine evenly applied, 
with an overlap of }in., 
and the two extreme ends 
brought together and 
joined in the same way. 
The sheets must be matched up correctly in doing this, 
so that the pleats alternate uniformly all round; allow- 
ing for the four half-inch overlaps, there should be 
136 pleats in all. The corrugated cylinder thus formed 
was then opened out like a parasol, and laid flat on the 
bench with a few small weights placed on it, whilst 
the frame was prepared to receive it. 


YA 25 

64 DIA: GROOVE 
0 5 732 È FOR WIRE 
272 DIA: 0-025 DEEP 


3.—Details of the moving 


former showing flexible 
leads to the winding. 


Final Adjustments.. 


In its first form, this loud-speaker had the diaphragm 
merely gripped between the bare metal surfaces of the 
cast-iron frame and the clamping ring, and it was soon 
found that a slight buzzing, apparent at certain fre- 
quencies, was due to the imperfect seating Of the ring 
on the casting, allowing the paper to vibrate. Accord- 
ingly, the adjacent surfaces were faced with a thickness 
of baize, between which the edge of the diaphragm was 
clamped. Two strips of baize, 14in. wide and 68in. 
long, were cut and glued respectively to the frame and 
clamping ring. Placing the ring in position on the frame, 
the two. thicknesses of baize were pierced at the screw- 
holes by means of a red-hot poker. In mounting the 
diaphragm in position, it was carefully centred before 
putting in the screws, so that the operating rod would 
locate itself correctly when the movement was fitted. 
Turning the frame over after screwing up the clamping 
ring. the pole piece, carrying the moving coil, was placed 
carefully on the centre boss, with the operating rod pass- 
ing through the opening in the middle of the diaphragm, 
and the two set-screws seen in Fig. 1 tightened with a 
spanner. After seeing that the coil was still centred and 
would not foul the pole-piece, the frame was again turned 
over and a small quantity of melted Chatterton’s Com- 
pound run round the rod, warming the rod itself with a 
soldering-iron, so that the compound penetrated right 
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down amongst the closely gathered pleats of paper. Whilst 
the rod was still warm, the nut was replaced, a small 
cardboard washer being inserted between it and the dia- 
phragm. It is only necessary for this nut to be finger- 
tight, for if the diaphragm beds properly down on to 
the shoulder of the rod, and the compound has flowed in 
amongst the folds of the paper, it will be quite secure 
against vibration. The diaphragm was now varnished 
with a preparation commonly used for the protection 
of metal against the effects of moisture, and known as 
Spade Varnish.’’ Two thin coats were applied to 
each side of the diaphragm, the frame being supported 
in a horizontal position until the varnish was dry. 


Increasing Damping. 


The method of fitting the magnet carcase is shown in 
Fig. 2, and if the work is done with reasonable accu- 
racy there should be no fear of the coil fouling either 
of the pole-pieces during its movements. 

A design for an output transformer suitable for 
operating this and other loud-speakers was given in the 
article previously referred to. An adequate core cross- 
section is essential when using low-impedance power 
valves taking a comparatively large anode current. 

In conclusion, a few remarks on the operation of the 
loud-speaker may be of interest. It has occasionally 
been found useful, when working in certain halls having 
very pronounced resonance, to use the attachment shown 
in Fig. 4 It consists of a bar, fitted diametrically across 
the front of the loud- speaker, carrying a short piece 
of zin. brass rod capable of being adjusted into proximity 
with a small disc of aluminium mounted in the centre 
of the diaphragm. Between this disc and the end of the 
brass rod a pad of material can be interposed for the 
purpose of applying additional damping at the lower 
frequencies. The most effective ‘‘ pad has been a small 
quantity of vaseline, the distance DIAPHRAGM 
between the end of the rod and Pa 
the diaphragm being adjusted to 
give just the required degree of 
damping. The drive-coi! will 
withstand a current of o.5 amp. 


without serious overheating, but DIAMETRAL 
Se ; ; OROSS-BAR 
for ordinary use in a medium- CLAMPED TO 
sized sitting-room an average cur- MAIN CASTING 
rent of 30 milliam will give Fig. 4.—Attachmest 
3 ape pors ill 8¹¹ for providing addi- 
a very realistic rendering of most tional damping fer 


broadcast matter. For such pur- ee ee 
poses the last valve of the amplifier should be of the 
D.E.5A class, with not less than 150 volts on the anode. 
Proper volume control should be incorporated in the 
amplifier for the purpose of cutting speech down to its 
correct relative loudness level. 


PORTABLE RECEIVER 
FOR DAVENTRY LOUD-SPEAKER 
RECEPTION. | 


Constructional Article will be included in 
next week’s issue. 
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Further Constructional Details and Operating Notes. 


By W. JAMES. i 


{Concluded from page 116 of previous issue.) 


In the first part of this article we dealt with the design of the receiver, describing in detail the 
function of each piece of apparatus. The set was designed to give the maximum amplification 


obtainable with four valves consistent with good quality reproduction, and it is an easy matter to 
tune in about a dozen stations at full loud-speaker strength. A further feature of the set is thal 
it has only two controls, and is therefore very suitable for those who have little operating skill. 


ITH the high-frequency transformers made and 
the parts assembled on the front ebonite panel, 


as described in the last issue of this journal, 

it only remains to screw the parts to the baseboard before 
the wiring can be started. 

The baseboard measures 26in. x Sin. x łin., and 

along one edge is screwed a piece of wood about gin. 

square, as indicated in Fig. 11. This stiffens the base- 


board, and provides a means for fixing the lower edge of_ 


the panel which is screwed to it. 
In addition to the components, such as transformers, 
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condensers, and resistances, which are screwed to the 
baseboard, it is necessary to fix a screen of copper between 
the two high-frequency transformers. This screen can be 
made from a sheet of copper of about No. 24 gauge. Its 
lower edge is turned over so that it can easily be screwed 
to the baseboard, and the top is bent over to remove 
the sharp edge; also, one end is bent over so that it 
can be screwed to the panel. A hole is drilled opposite 
the grid connection of V,, a further hole being drilled 
to take a 4B.A. screw for earthing, as shown in the 
wiring diagram, Fig. 12. 
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Fig. 10.—- Arrangement of parts on the baseboard. C., balancing condenser (Gambrell); Cs, 0.0005 mid.; Cg, 1 mfd.; o 2 mfd. ; 


Ra, Ry, fixed resistors of 15 and 7.5 ohms; R;, grid leaks of 1 megohm each: Re. 3 megohms : Ta, low-frequency transformer ( 
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Everyman’s Four-valve.— 

It is necessary to cut a small piece out of the edge 
resting against the ebonite panel to clear the rheostat 
used as the volume control. 

A further item which will have to be made is a holder 
for the balancing condenser, and this comprises a small 
strip of ebonite with two brass brackets; the lower one 
is screwed to the baseboard, while the upper one holds 
the balancing condenser. This is a convenient mounting, 


Fig. 11.—Method of securing panel and baseboard. 


for the balancing condenser is then held in a position 
where it is easily adjusted during the initial trial of the 
set. In Fig. ro the balancing condenser and its holder 
are marked C,, the condenser itself facing the valve V,. 
Finally, a piece of wood about $in. thick is placed 
below each valve holder ; this is to raise the valve holder 
connections well above the baseboard, and is a great 
convenience, as it enablés the filament wires to be run 
along the baseboard in a neat and orderly fashion. 


Wiring Hints. 


The important thing in a set of this type is to run the 
wires in such a way that there is no risk of moving them 
when inserting or withdrawing valves. It is, therefore. 


Notice the position of the copper 
screen and the high-frequency transformers. 


Rear view of the receiver. 


convenient to put all the filament wires and other power 
wires in Systoflex, and to run them along the baseboard 
and to bring them up at the valve contacts, rheostats, 
etc. Wires connecting the filament side of the condensers, 
the earth, and battery wires should also, as far as pos- 
sible, be run along the baseboard. Only the wires con- 
nected to the grids of the valves and the high-frequency 
A 12 
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portions of the receiver should be run clear and in straight 


paths. 
It should be noticed that the grid wire for V, passes 


through the copper screen, so that it must be insulated, 


and that the screen has three other (earth) wires connected 
to it. The cases of all by-pass condensers are earthed. 

There are three flexible wires, which are for connect. 
ing the grid bias battery. This battery is fastened, by 
means of two brass straps, to the back of the cabinet 
just above the battery connection strip, as shown on page 
110, July 28th issue. These three wires, which are showr 
in fhe wiring diagram, are marked + GB, — GB,, and 
— GB,, and can be cut to the correct length after the set 
is placed in the cabinet. 


Testing. 

When the wiring is finished, put a D. E. 5b valve in 
holder Vi, a Cosmos SPr8, Green Spot, in V., a 
D. E. 5b in V,, and a D.E.5 in V., connect a six-voll 
filament heating battery, and apply 150-160 volts tc 
H.T., and H. T.. For the detector apply about g 
volts at H.T.,. Also connect + GB to the positive side 
of the grid bias battery, — GB, to negative 3 volts, and 
— GB, to negative 12 volts. 

The set will give maximum power when using these 
valves or valves of the same type. If it is desired to use 
valves of the two-volt class, a D.E.R. or SP18, Green 
Spot, may be used at V,, V., and V,, with a D.E.6 or 
S. P. 18, Red Spot, at VI. Other suitable valves are the 
P. M. I and P.M.2, which may be used at V., V., and V,, 
and at V, respectively. It should be remembered, how- 
ever, that the two-volt valves will, in general, not be pro- 
ductive of anything like such good results as the six-volt 
valves recommended; for instance, the high-frequency 


transformer will amplify about twenty times with a 
D. E. R. valve as compared with nearly forty with a 
D. E. sb, the selectivity being about the same in the two 
cases. Also, the Ferranti low-frequency transformer used 
with a D.E.R. valve gives an amplification of about 30, 
whereas the amplification with a D.E.5b is about 60 for 
the same quality of reproduction. 
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Everyman’s Four-valve.— 

It is very important to notice that the grid bias for 
the detector cannot be obtained from the fixed resistor 
when two- or four-volt valves are used throughout the 
set. If two-volt valves are used, it is necessary to remove 


the two resistors R, and R, and to join together the 


wires shown connected to the outer ends of these resistors. 
The wire shown connected to the junction of R, and R, 
should be taken to negative three volts on the grid bias 
battery. 
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Connect the earth to termina] E and the aerial to 
terminal A, and tune in the local station. Probably 
the set will oscillate. To stop this it is only necessary 
to adjust C,, the filament rheostat and volume control 
rheostat being full on. Then tune in a weaker signal 
and make a further adjustment to the balancing condenser. 

This condenser should be so set that the receiver does 
not oscillate at any wavelength, and a very good method 
to adopt is this. ‘Tune in the local station and turn off 
the first valve by means of the volume control rheostat. 
This station will probably still be heard at good strength. 
Now adjust the balancing condenser until the signal dis- 
appears. At this position of the balancing condenser the 
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set is perfectly balanced. But we do not wish to have 2 
perfect balance; we wish to take advantage of the re- 
generative effects of the high-frequency inter-valve trans- 
former, and yet not allow the input circuit to oscillate. 

This can be done by turning on the volume control 
rheostat and tuning in a distant station ; now slightly reset 
the balancing condenser, and notice whether the receiver 
oscillates. If it does not, make a further adjustment 
until the set is in its most sensitive state, but not oscil- 
lating. Tune in a signal at the lower as well as the 


Fig. 12.—Complete wiring diagram. 


higher wavelength end of the tuning dials, and make 
sure that there is no sign of self-oscillation. This ad- 
justment is quite a simple one to make, and should only 
take a few minutes; once it is made there is no further 
need to touch the balancing condenser unless the first 
valve is changed. 

The set will be found to be perfectly stable when 
the balancing condenser is correctly set; in fact, absolute 
stability can be obtained with the aerial and earth re- 
moved from the set, and it will probably be found pos- 
sible to tune in one or two stations with the first coil 
acting as the aerial. 

If tests are made, it will be found that the set is 
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Everyman’s Four-valve.— 


more selective with the aerial connected to A,, and that 
the stations on the longer wavelengths are strengthened 


by using the connection A,. 


View of the set from above. 


There may be readers who will think that the plate 
voltage of 150-160 is rather high; it certainly is a high 
voltage, but it is well worth while to use plate voltages 
of this magnitude when valves of the power type are 
used, as their output is considerably increased. 
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Brazil :—BZ 1AB, 1AC, 140, 1AJ, 
LAK, 1A0, 1AQ, 1AR, 1AW, 1AX, 
IBD- If, 218; . ZAJ, 267, SAA, 
5 AB. South Africa:—O ASE, A4Z, 

A6N, 1SR. Uruguay :—1CD. 
L. C. Snowden. 


53A, 
6A. 
2B, 


20 M, 
536, 


London, S. W. 19. 

Great Britain :—G 6YQ, 6YD, 6MU, 
6JB, 6JH, 6JV, 6TD, 6HJ, 6RM, 608, 
6EB, 5GW, SIP, 5IY, 58J, SNN, 5XM, 
5YG, 5SS, 5FQ, 2YY, 2XY, 20P, 6UG, 
60M, 2ET, 2BB, 2BH, 5XM, 2KA, 
5BHU, 2BVO, 5NG, 6QA, GI 6YM, 60U. 
Irish Free State: GW 19B, 15B. 
France :—F 8AEZ, 8MAC, 8BU, "BW OR, 
8WOZ, 8CM, 8UDI, 8AR, 8FL, 8JMS. 
Porto Rico:—4GE, 6UR, 4SA, 4RX. 
Chile :—3IJ, PR, 31M. Santa Fé :—FI2. 
Morocco :—MAROC. Brazil :—BZ 1AF, 
LAA, 1AB, 1AH, 1AP, IAY. 1AX, 1AY, 
1BF, 2AJ. 2SP. New Zealand :—Z 3AF, 
2AE. French Indo-China :—FI 8QQ. 
India: Y CBK, CRP, 2BG. Tasmania: 
A TCW. Uruguay :—JCP, 2AI, 2AF. 


Vequdinavia :—SSVM, SSMW, S ND. 


Belgium :—B S4, B2, J6, K7, KPL. Ger- 
many :—K 4LY, VI. W3. Spain :— 
EAR2, EAR21. Italy I 1CR, 1CN. 
Holland :—N OWB, OWF, OPN, 2PZ. 
Austria :—O AA, AB. Russia :—R CRI. 


A I4 


Wireless 
World 


AUGUST 4th, 1926. 


cannot be harmed by the application of this voltage. 
Valves of the two-volt class should, in general, not be 
worked with a plate voltage exceeding 120. 

It will not be necessary to experiment with the plate 


They for best results. 


Calls Meard. 
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M. F. Woodroffe. 


South Normanton, Derbyshire. 


(May 21st-June 21st.) 

Australia :—A 2BQ, 2LM, 7CW. Ar- 
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All parts can be seen in this illustration. 


voltages applied to any of the valves, except the detector. 
The best voltage for this valve should be found whilst 
listening to a weak signal, 
in any way, but different valves require different voltages 


The voltage is not critica! 
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FREQUENCY AND WAVELENGTH. 


Their Applications to Tuning Principles. 


By N. P. VINCER-M INTER. 


N spite of the enormous spreading of ‘‘ wireless 


knowledge among the general public which has taken 
place during the past three years, one is constantly 


coming up against the hard, cold fact that such know- 


ledge as is possessed by many recruits to wireless is purely 
superficial and chimerical, and that.there are persons at 
large to-day who will cheerfully embark upon the design 
and construction of a complicated receiver with three 


H.F. stages (a most difficult proposition even for the ex- 


perienced radio engineer), who in 1921 would approach 
even a simple electric bell with a feeling of awe at its 
mysteries and with fear in their hearts that if they tam- 
pered with it it might explode.“ 

Now it does not need much application by the average 
individual to acquire sufficient knowledge of any scientific 
subject to bamboozle his maiden aunt into a belief that 
he is a very great expert indeed, and entitled to take his 
place amongst the foremost savants in that particular sub- 
ject: a few high-sounding terms like ‘‘ asymmetrical con- 
ductivity °’ (O thrice-blessed phrase!) and the flaunting of 
one or two complicated-looking blue-prints will do the 
trick nicely. The good lady may well be excused, there- 
fore, if, being thus blinded with science, she imagines 
that her male relative’s opinion on any matter pertaining 
to radio is worthy of serious consideration even Yy 
Marconi himself. 

Usually it will be found that the true facts of the case 


‘activities. 


success attempt to design and construct a motor car with- 
out a preliminary knowledge of the functioning of an 
internal- combustion engine. 


Where Angels Fear to Tread. 


When one considers it. calmly, it is really a very 
astounding state of affairs, because the very persons who 
seem to blunder haphazardly into designing and building 
complicated receivers are often the same people who are 
perfectly sane in all other matters, and are more often 
than not experts in their. particular walk of life, and 
would be both amazed and amused at anyone who at- 
tempted without sufficient knowledge to perform a deli- 
cate and difficult operation in their particular sphere of 
The Roya! College of Surgeons would be 
considerably astonished if a case were brought to their 
notice of a layman attemptmg to perform an operation 
for appendicitis on a friend armed only with a blue- 
print and a carving knife. And yet there are quite a 
large number of that august body who rush into wireless 
‘* experimenting ’’ equally ill-equipped. A stockbroker 
must be in a peculiarly suitable position to gaze sorrow- 
fully on the follies of those who rush in with their specu- 
lations on a market where he, with all his knowledge 
and experience, would fear to tread; and yet the self- 
same man will wend his way homewards in the evening 
and at once proceed, without any real knowledge of what 


are that such a person as we have under discussion has he is doing, to design the most elaborate receiver with 
accumulated a goodly store of technical double reflexing and switches galore, armed 
jargon, and by the careful study of blue- only with the same slight knowledge, not 
prints has assimilated a sufficient working p WAVELENGTH- forgetting the blue-print. Strangely 
knowledge to enable him to build a re- enough, in both cases the irresponsible 
ceiver from printed instructions, and to dabbler sometimes ‘‘ gets away with it.” 
add such complications, such as switches Some time ago, in the course of an 
in the H.F. portion of the receiver, as will 5 article on L. F. amplification, the writer 


make him appear a man of profound know- 
ledge to the uninitiated, but will at once 
reveal him to the true expert as an im- 
postor who has not grasped even the very 
fundamentals of the very specialised 
branch of electrical engineering appertaining to radio 
transmission and reception. High- frequency electrical 
engineering, which concerns itself with wireless tele- 
graphy and telephony, X-ray work and similar matters, 
is the most difficult of all the branches of electrical en- 
gineering and the one concerning which we have least 
knowledge and reliable data, and it is quite impossible 
for anybody to understand the principles of it and 
thereby be enabled to do useful experimental work 
before the simpler and more tangible subjects of D. C. 
and ordinary A.C. work have been thoroughly mastered. 
Yet it is scarcely too much to say that there are people 
in existence to-day spending a great deal of time and 
money in attempting to design and build complicated 
reflex superheterodyne receivers who fail to appreciate 
Ohm’s law properly. One might with equal hope of 


Fig. 1.—A convenient method 

of indicating wave motion 

visually is by a simple sine 
curve. 


expressed his wonderment at the firm hold 
which the old mistaken idea of placing the 
high-ratio transformer in the first stage, or 
of placing the transformer first in a com- 
bined transformer and choke or resistance 
amplifier, had obtained on the minds of even experienced 
amateurs.“ It has several times been brought to his 
notice, however, since penning that article, that there are 
many other gaps to be found in the knowledge acquired 
by hardened set constructors. A full appreciation of 
the relationship between frequency and wavelength is 


surely the very rock upon which the whole edifice of 


wireless transmission and reception is erected, yet cases 
have been brought to the writer’s notice in which dis- 
satisfaction and surprise has been expressed by set- 
builders that their receivers are not suſſiciently selective 
to separate Daventry on 1,600 metres and Radto- Paris 
on 1,750 metres. Enquiry has elicited the fact that 
their receivers cannot also separate London on 365 metres 
from Bournemouth on 385 metres, nor do their owners 
The Wireleas World, May 26th, 1926, page 701. 
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Frequency and Wavelength.— 

expect them to be so selective as to differentiate between 
stations 20 metres apart, but they do expect them to 
differentiate between the go metres separating Daventry 
and Radio-Paris. How people can expect a receiver to 
separate Daventry and Paris when they admittedly can- 
not separate London and Bournemouth, which are so 
much farther apart, is an indication of the confusion of 
wavelength with frequency. Surely it would be more 
logical to learn to walk before learning to run, and to 
build a receiver to accomplish the casier task of separ- 
ating London and Bournemouth before the harder task 
of separating Daventry and Paris is attempted. 


An Impossible Achievement. 


For some time the writer was considerably puzzled by 
this unreasonable attitude of set-builders, until it sud- 
denly dawned on him that these good people actually 
imagined that Daventry and Paris with go metres be- 
tween them were farther apart than London and Bourne- 
mouth with 20 metres between them, and that the former 
pair had 44 times the separation of the latter pair, 
whereas actually, of course, the positions are reversed, 
and London and Bournemouth have about 23 times the 
separation of Daventry and Paris. One frequently hears 
the statement that such and such a receiver is so selective 
that it will completely separate stations only a few 
metres apart in wavelength. Such a statement is, of 
course, absolutely meaningless, because it would be quite 
impossible to separate a station working on 10, ooo 
metres from one working on 10, oro metres, a metre 
separation of ten, whilst, on the other hand, it would 
be impossible not to separate a station working on one 
metre from one working on two metres, a metre separa- 
tion of only one. 

Not very long ago the writer saw in the columns of a 
well-known London journal a letter to the editor from 
a ‘t harassed experimenter ° demanding to know why the 
B.B.C. did not forsake their 300- to 500-metre waveband 
and occupy the two hundred metres between 20,000 and 
20. 200 metres, since that waveband appeared to be un- 
occupied. The author of that letter quite failed to ap- 
preciate that, so far from accommodating the twenty or 
so B.B.C. stations in the waveband proposed, not even 
one solitary station could be squeezed into that space. 


An Apparent Absurdity. 


He imagined, evidently, that because the present maxi- 
mum wavelength was two hundred metres above the 
minimum wavelength, it was only necessary, if the mini- 
mum wavelength was raised to 20,000 metres, to place 
the maximum at 20,200. Actually, of course, if the 
minimum were raised to 20,000, and the maximum to ten 
million metres, it would actually be only possible to find 
room for one solitary broadcasting station in this ten- 
million-metre expanse of wavelengths! Probably the 
same individual would imagine that if the minimum wave- 
length were dropped to 100 metres, then the maximum 
would have to be fixed at 300 metres, and yet, of course, 
there is actually five times as much room between 100 
metres and 300 metres as there is between zoo and 500 
metres, and if the minimum wavelength of the B.B.C. 
were dropped to 100 metres the maximum would only 
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need to be a little above 115 metres, since there is the 
same room in the 15 metres separating 100 and 115 
metres as in the 200 metres separating 300 and 500 
metres. Similarly, there is three times the space between 
100 and 200 metres than exists between 200 and 300 
metres, or, to carry it a step farther, we may say that 
there is more space between one and two metres than 
between two metres and ten million metres, or, indeed, 
any number of millions you like. Indeed, all the broad- 
casting stations ever likely to exist in the world could 
be comfortably accommodated between one and two 
metres without heterodyning each other, fifteen thousand 
being the actual number against the forty odd stations 
that can be accommodated in the present 300- to 500 
metres wavelength. . 

Now to the uninitiated such statements must seem, on 
the face of them, to be absurd and far-fetched, and yet. 
of course, they are very profoundly true. And yet if 
anybody who has read as far as this is of opinion that 
the statements are untrue and that they are equivalent to 
stating that there is more room between one and two 
inches than between two inches and ten thousand miles, 
it is very obvious that he is far from appreciating the 
relationship of frequency and wavelength. What, then, 
is wavelength exactly, and how is it related to fre- 
quency? The problem is very simple, as we shall now 
proceed to see 


The Principles of Wave Motion. 


The writer does not intend to give a lengthy disserta- 
tion on wave motion, nor does he intend to adopt the 
usual procedure of inciting readers to throw stones into 
neighbouring ponds and thereby run the risk of being 
apprehended by the commissioners of lunacy. He would 
merely point out that waves caused by dropping stones. 
into water are purely surface waves and do not obey 
quite the same laws as waves set up in the air or in the 
ether, which are pressure waves. A wave created by a 
stone falling into water consists of a temporary raising 
of the level of the water surrounding the stone, this 
raising of the surrounding water being due to the tem- 
porary ‘‘ dent caused by the falling stone. After the 
stone has disappeared, water rushes in to fill the ‘‘ dent,” 
and although the actual particles of water move up and 
down for some time afterwards. no actual lateral shift- 
ing of the water takes place, but the wave motion is com- 
municated to the suriounding water, and a wave or ripple 
is seen to travel outwards in an ever-increasing circle. 
To produce an air wave, which is a pressure wave actually 
in the medium and not on the surface of it, we can create 
a small explosion thus temporarily compressing the au 
immediately surrounding the source of the explosion. 
Although the actual air particles do not travel outwards. 
the temporary area of compressions travels outwards as 
wave motion in the form of a sphere of ever-increasing 
size, the area of compression being followed by an area 
of rarefaction, much the same as a surface wave towering 
above the normal level of the water is followed by an 
area of depression below the normal level. We cannot 
create wave motion in the ether by any physical explosion 
or movement, but must, as it were, create an electric 
explosion, 

Now in the case of the production of air waves we 
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need not create an actual explosion, but can set up waves 
by causing 2 tuning fork or other similar device to 
vibrate, and, similarly, by causing electrical vibrations 
or oscillations to surge up and down m our aerial system, 
we can produce ether waves. Now, although the pro- 
duction of surface waves on water are not quite parallel 
to the case of producing pressure waves in air or ether, 
we can very well use the visual waves of water to assist 
i us in understanding 
wave motion in air or 
ether, which, of course, 
cannot be seen, 
although the former 
can, under special 
circum stanees, be 
photographed. A 
straightforward sine 
curve representative of 
simple harmonic 
motion can, however, 
be used to represent 
wave motion and con- 
vey the idea of ether 
waves therefore partly 
because the curve is a 
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Fig. ¥ is a sine curve 
renresentmg simple 
harmonic motion, it 
looks so much like a 
cross-sectional drawing of the seaside wave of our child- 
hood days that we can think of it as such if it assists us 
in our investigations. 5 

So much for wave motion. Now for the moment let 
us forget waves, including that latest brain-wave of a 
real ‘‘ world-beater circuit, and imagine that we have 
a marvellous self-driven car, such as might have been 
conceived by the brain of H. G. Wells, which is capable 
of a speed of sixty miles per second, and is, moreover, 
capable only of travelling at that one speed, neither 
more nor less. If we start one of these marvellous 
machines from a given spot it is obvious that at the end 
of one second it will have travelled sixty miles, and that 
if we arrange to start another car off at each succeeding 
second we shal) have a train of cars following each other 
at a separation between each of sixty miles. 


The old type of semi-circular plate 
condenser which gave a straight Line 
frequency reading. 


The Mystery Unmasked. 


If we start the second car half a second after the first, 
it is obvious that the first car will have travelled only 
thirty miles, and if we follow on with another car every 
half second we shall have a string of cars with a separa- 
tion of only thirty miles. Similarly, if we waited two 
seconds after the first car had started and kept this in- 
terval up, the car separation would be 120 miles. Thus 
we see that, by doubling the frequency with which we 
send off cars, we halve the separation between them, and 
by halving the frequency of despatch we double the dis- 


`~ 


-tance separation. 


= =, pictorial representation 

N — of the general idea of 

Bee 3 @ wave conceived by 

: 7 the average mind. 
Although in reality 


757 


A brief consideration. of this wil! 
reveal the fact that if we increase the frequency of 
despatch four times, we quarter the distance, and so on. 
Therefore we may say that the separation increases in 
geometrical progression as the frequency of despatch de- 
creases also in geometrical progression and vice versa. 
It 1s obvious that, sinee the speed of sixty miles an hour 
is constant, we have only to know the frequency of de- 
spatch in order to find the separation distance from the 
formula : 
óo 

Frequency of despatch 

and if we know the separation distance and seek to know 
the frequency of despatch, we have only to use the 
formula : 


Separation distance = 


60 


.“ 


If now we substitute the words ‘‘ frequency in cycles 
per second ” for frequency of despatch,” and wave- 
length in metres’’ for ‘‘ separation distance,’’ we shall 
be getting nearer some idea of the relationship between 
frequency and wavelength. But what can we substitute 
for the 60 miles a second ’’ constant? In other words, 
what is the velocity of an ether wave? Now, the velo- 
city of a wave im air or ether is determined by the elas- 
ticity and density of the particular medium used, the 


actual formula used being V * Elasticity This does not 
Density 


concern us, however; it is sufficient to say that the velo- 
city of a wave in air is roughly 11, oooft. per second, or 
700 miles per hour, whilst the velocity of an ether wave 
is 300,000,000 metres per second, or approximately 
186,000 miles per second. These velocities are fixed and 
unchangeable, just as was the speed of our car. The 
ether wave, therefore, | 
with its 300,000,000 
metres per second speed, 
takes the place of our 
sixty-miles-per-second car, 
and the human agent who 
despatched the cars at 
two per second gives place 
to the oscillating energy 
in the aerial, which 
despatches the waves at 
several thousand or even 
million times per second. 
It is obvious, therefore, 
that if one solitary oscil- 
lation is produced in an 
aerial, a wave will leave 
the aerial, and at the end of one second will have 
travelled 300,000,000 metres, and if we repeat this 
oscillation every second, or, in other words, if our fre- 
quency is one cycle per second, we shall have a train of 
waves following each other at intervals of 10 x 3 
metres, or in other words, a frequency of one gives us a 
wavelength of 10° x 3 metres. 

Suppose now we double our frequency and send off a 
wave every half second, it is obvious that the first wave 
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The square law condenser shown 
here gives a straight line wave- 
length reading. 
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Frequency and Wavelength. — 
will have only travelled 150,000,000 metres before the 
second wave starts off, and so there is only a frequency 
difference of one cycle per second between a wavelength 
Of 300,000,000 metres and one of 150,000,000 metres. 
Similarly, if we again double our frequency to four 
cycles per second we shall have a wavelength of 
75,000,000 metres, and so on, until we find that between 
a frequency of 150,000,000 cycles per second and 
300, ooo, oo cycles per second there exists only a differ- 
ence of one metre in wavelength. By turning things 
round we thus see that between wavelengths of 1 and 2 
metres we have no fewer than 150 million cycles, and 
between a wavelength of 150 million metres and 300 
million metres we have only one cycle difference. Since, 
of course, the true separation of stations is according to 
the frequency difference and not according to their wave- 
length difference, it will at once be obvious why there is 
more space between 1 and 2 metres than between 2 metres 
and an infinitely large number of metres. From our 
Wellsian motor car analogy we know that the formula for 
finding frequency is: 
300,000,000 

Wavelength in metres 


L 


Frequency in cycles per second 


and for finding wavelength: 

zoo, ooo, ooo 
Frequency in cycles per second. 
By applying these formulæ we at once see that the fre- 
quency and wavelengths of the four stations we dis- 
cussed earlier in this article, namely, Daventry, Radio- 
Paris, London, and Bournemouth, are as follow :— 


Wavelength in metres == 


Cycles per 
second. 
Rad io-Paris: Wavelength 1,750 metres, frequency 171,428 
Daventry : j 1,600 „ i 187,500 
London : fe 365 N és 821,917 
Bournemouth: 3 385 15 1 779.220 


Thus there are only 16,072 cycles separating Daventry 
and Paris, and 42, 697 cycles, or about 24 times as much, 
separating London and Bournemouth. 


Selectivity ; 


Thus the following very important points emerge: 

1. It is obvious that if a receiver cannot separate 
London and Bournemouth, it will certainly not separate 
Daventry and Paris. 

2. The apparent broadness of tuning on the Daventry 
and Paris band of wavelengths, as compared with the 
normal broadcasting band, is explained, and, again, the 
apparent sharpness of tuning on short waves below roo 
metres as compared with the B.B.C. band is clear. 

3. The reason why the B.B.C. would not have the 
same room between, say, 500 and 700 metres as between 
300 and 500, and, conversely. the reason why they would 
have much more room between 100 and zoo metres than 
between 300 and 500 metres. 

4. The reason why a wavelength of 100 to 115 metres 
is roughly equal to one between 300 and 500 metres. 

5. The reason why there is so much more ‘‘ room ”’ 
on the short waves than on the long waves. 

6. The ‘‘ meaninglessness ’’ of stating that a receiver 
will separate stations so many metres apart in wavelength. 

But there are one or two points which are not yet 
cleared up, namely, why could not even one station be 
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included between 20,000 metres and 20,200 metres, and 
why do we say that not more than forty stations could 
be accommodated in the 400,000 cycles between 300 and 
500 metres? 

The reason is simple, namely, that frequencies ranging 
from about 30 to 10,000 cycles per second are audible to 
the human ear. Now, if we have two stations within 
the range of our receiver, one with a frequency of 
1,000,000 per second, and the other with a frequency, 
say, of 1,001,000 or 999,000, there will be a frequency 
difference of 1,000 cycles between the two stations. These 
two frequencies start off, as it were, in step with each 
other, gradually get out of step, and then gradually get 
in step again, and then repeat the process all over again, 
this phenomenon forming what is known as a beat fre- 
quency equal to the difference between the two component 
frequencies—in this case 1,000 cycles. Now a fre- 
quency of one thousand per second causes an audible 
whistle to be heard. Two stations cannot, therefore, be 
operated at a frequency separation less than 10,000 
cycles, the upper limit of audibility, if this heterodyne 
note is to be avoided Of course, the same phenomenon 
occurs when a receiver is allowed to oscillate at a slightly 
different frequency from that radiated by a near-by trans- 
mitting station; the oscillating receiver acts as a small 
transmitter, and its radiations form a beat note with the 
radiations of the station in question, this note being 
audible in all receivers over a large area. If this re- 
ceiver is oscillating at a frequency differing by more 
than 10,000 cycles fiom the transmitting station, no 
oscillations will be heard, although a beat note which 
is above the limits of audibility will be produced. This 
production of a supersonic“ beat frequency is, 
of course, made use of in the well-known supersonic 
heterodyne receiver. 


Short-wave Shortcomings. 


We see, then, that no station can be permitted to 
operate within 10, ooo cycles of another station, unless, 
of course, those two stations are situated many thousands 
of miles apart. If readers will now take pencil and 
paper and work out the frequencies corresponding to 
20,000 and 20,200 metres they will see the absurdity of 
asking the B.B.C. to transfer their twenty stations to 
that wavelength band. It will now be obvious to us why 
we can only crowd forty stations between zoo and 500 
metres, since there are only forty spaces of 10,000 cycles 
each in the 400,000 cycles separating these two wave- 
lengths. 

It may well be asked why it is that, in view of the 
overcrowding of the European ether on the present 
allotted bands of wavelengths, as is shown by the large 
amount of heterodyning between stations that does exist. 
a descent is not made to, say, a band of wavelengths 
between 50 and 100 metres, where three hundred stations 
could be accommodated. ‘The reason is, of course, that 
below too metres the frequencies become so high that 
the slightest stray capacity effects, which would be 
negligible on 400 metres, are sufficient to cause a receiver 
to become hopelessly inefficient and unstable. In brief. 
short wavelengths are too fickle and unreliable to be 
successfully adapted to broadcasting in our present state 
of knowledge. 
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It will be seen from the foregoing, therefore, that it 
is high time that a move was made to abandon the prac- 
tice of talking about the wavelength of a station rather 
than its frequency, since frequency represents the true 
separation between stations. Unfortunately, however, 
the wavelength idea has taken such a firm hold on the 
general public that it would be difficult to uproot it. If 
a station were quoted to us as having a certain frequency, 
our minds would at once seek to turn it into wavelength 
in metres before we could get a concrete idea of the 
matter, just as we should all instinctively turn kilo- 
grammes into pounds when making purchases if the 
present system of weights and measures were ousted in 
this country by the metric system. If we are in France 
we mentally turn francs into sterling when making a pur- 
chase, in order to get a clear idea of what we are spend- 
ing. It is, after all, purely a question of habit, since 
we quite naturally discuss wavelengths in terms of metres, 
and if anyone told us that the wavelength of a certain 
station was 1, oooft. we should instinctively turn it into 
metres before being able to ‘‘ visualise ’’ the wavelength, 
equally as much as we should reyerse the process if any- 
body told us that a certain monument was 100 metres 
high. 


Advantages of the S.L.F. Condenser. 


We are, however, getting somewhat nearer to the fre- 
quency ideal, as is evinced by the arrival in our midst 
of the straight-line frequency condenser. The original 
semi-circular plate-type condenser gave an increase in 
capacity in direct proportion to its dial readings, and 


hence was known as the straight-line capacity condenser. 


Since neither frequency nor wavelength is directly pro- 
portional to capacity, it was obvious that stations were 
not evenly spaced on the dial, but were, for the most 
part, crowded into the lower end of the scale. The 
actual formula for finding the wavelength in metres of 


a tuned circuit is 1885 VLC, where L is the inductance in 
microhenries, and C the capacity in microfarads. Later 
came the straight-line wavelength condenser, which gave 
a dial reading proportional to the wavelength, and was 
termed ‘‘ square law,’’ because the capacity increase was 
proportional to the square of the angle of rotation, and 
not directly as the angle, like the old straight-line capa- 
city condenser. Since, as we have seen in this article, 
wavelength is very far from representing the true separa- 
tion between stations, this condenser still failed to give 
us the stations equally spaced on the dial. It did possess 
the great advantage of a much lower minimum than the 
old type, thus enabling us to cover a bigger frequency 
range with a given coil. 

A straight-line frequency condenser which does give us 
dial readings proportionate to the frequency or true 
separation between stations is really the only logical in- 
strument to use, and doubtless in time the square law 
condenser will follow the old straight-line capacity con- 
denser into the museum. It is to be noted, however, 
that the usual elongated plate construction of an S.L.F. 
condenser results in a large amount of room being taken 
up on the panel, and in America the old semi-circular 
plate condenser which takes up least room has made its 
appearance once more, but with plates whose thickness is 


amplitude. 


Wireless " 


rld . 


not uniform, but adjusted in such a manner that a 


straight-line frequency effect is produced. By suitable 
design the old disadvantage of a high minimum which 
was a great drawback of the old-type semi-circular con- 
denser has been overcome, and instruments of 
0.0005 mfd. maximum capacity may be had which have 
a minimum of only 10 micro-microfarads, Doubtless 
British manufacturers will in time produce a more com- 
pact form of straight-line frequency condenser than is 
at present available. 


Minor Considerations š 


Before finally leaving the subject of frequency and 
wavelength with the pious hope that he has cleared up a 
few difficulties for the semi-technical man, there are one 
or two minor points which the writer would like to deal 
with. The first is the reference.in Fig. 1 to wave 
This is, of course, nothing to do with fre- 
quency or wavelength, and is simply a convenient method 
of indicating the power of the transmitter as applied to 
the radiated wave. A high-powered transmitter will 
naturally produce a stronger compression of the ether in 
its immediate vicinity than will a lower-powered one, and 


~ 


This condenser is the modern type which, by givin 
line frequency reading, ensures that the dial readings obtained will 
be strictly proportional tọ the actual separation between stations. 


a straight 


this is conveniently indicated in the usual manner in 
Fig. 1, as the height and depth of the curve crests above 
and below the base line. The second point that should 
be mentioned is that frequency is not usually expressed 
in cycles per second, since the figures become so huge 
and unwieldy on the higher frequencies. It is more 
customary to use the kilocycle, which equals 1,000 cycles, 
as the unit of measurement. Thus Daventry is seldom 
seen quoted as having a frequency of 187,500 cycles, 
but as having a frequency of 187.5 k.c. Thus, if the 
formule for determiaing wavelength and frequency given 
earlier in this article are used, the result must be divided 
by 1,000 in order to bring the result to kilocycles, or, 
alternatively, it might be more convenient to use 300,000 
as the numerator of the fraction instead of 300,000,000, 
and then, of course, one can work solely in kilocycles. 
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REACTION CONTROL. 
A very fine control of reaction, and 


one which, moreover, does not upset 
the tuning of the detector valve grid 
circuit is shown in the accompanying 
sketch. T 

ABC is a double 0.0003 mfd. con- 
denser. The fixed plates B and C 
are connected to opposite ends of a 
fixed reaction coil R. The moving 
plates A, which are connected to- 
gether, are also connected to the 
H.T.+ tapping for the detector 
valve. The two halves AB and AC 
of the condenser are arranged so that 
as the capacity of AB increases in 
value that of AC decreases. AB, 
AC, are virtually in parallel across 
the primary P of the L.F. trans- 


former, and thus replace the fixed 
condenser of 0.0003 mfd. usually 
shunted across the primary. As AB 


increases in value the reaction effect 
increases and vice versa. 


+H.T. 
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Dual capacity control of reaction. 


The method is especially suitable 
for a low-impedance, loose-coupled 
detector valve, as R has then a low 
value compared with that of the grid 
coil. So far as the circuit AB, R, 
CA is concerned, AB, CA are in 
series, and hence their maximum com- 
hined value is o.ooor5 mfd. This, 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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in conjunction with the low value of 
R compared with the grid coil, pre- 
vents any possibility of a heterodyne 
whistle being generated by interaction 
between the two circuits AB, R, CA 
and the grid coil when the valve is 
oscillating. 

The coupling between R and the grid 
coil is not critical. Suitable values 
of coils, etc., for the 200-600 metre 
wave-band are: Grid coil, 50 turns 
on zin. former, No. 26 D. C. C. con- 
denser, 0.0005 mfd. maximum; R, 
18-22 turns, depending on detector 
voltage, valve impedance, and coup- 
ling between R and the grid coil. 
The latter should, however, be fairly 
tight to keep the number of turns low. 

The circuit should be adjusted so 
that the valve just oscillates when 
AB has its maximum value.— 
E. G. D. 


0000 


TESTING TELEPHONE LEADS. 


The failure of head telephones can 
often be traced to a dis in the 
telephone leads, but it is not gener- 
ally realised that the faulty connec- 
tion frequently exists between the 
ends of the leads and the terminal 
tags. Many perfectly good pairs of 
leads must have been discarded on 
this account, and it would seem that 
some form of test is desirable before 
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Ideas and Practical Devices. 


actually throwing them away. This 
can be quite simply carried out by 
driving a sharp pin or needle through 
the braided wire about rin. above 
each terminal tag. The telephone 
connections from the receiver are then 
made to the pins, when the phones 
will function properly if the leads 
themselves are in order.—D. J. L. 


0000 


BRAIDED CABLES. 


When using braided flexible cable 
it will be found that the braid frays 
in a very unseemly manner when the 
wire is cleaned for use. To overcome 
this defect drop on the frayed por- 
tion a few spots of molten Chatter- 
ton’s compound, moulding the same 
into shape with moistened fingers.— 
R. H. B. 


0000 


GRID LEAK ADJUSTMENT. 


The variable grid leak is often 
extremely sensitive to hand capacity 
effects, even when the precaution has 
been taken of fixing the potential of 
the adjusting screw by connecting it 
to filament. In these circumstances 
the hand capacity effects may well 
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Extension handle for grid leak 
adjustment, 


mask any changes of signal strength 
or quality attendant upon the adjust- 
ment of the leak resistance. 

The difficulties may be conveniently 
overcome by using an ordinary 
clothes-peg as an extension handle in 
the manner indicated in the sketch. 
—L. P. 


AUGUS1 4th, 1920. 


0 


M 0 il 
10 | 
jii 0 


It 


A Hi 
— ; JH | 0 
Y X Y 9 0 
72 Wuyi! 


Hn WM Hi ee 
I) 10 WA 0 
| 


Wireless 
-World 


| 


| 
90 


HH) 
1 


Hi i HIT 
0 ii 1 100 IM 0 Wi 0 i 


0 I| Hi i} 1 | 0 lll WN! il 


7 Hi 
0000 
ul 4 i 0 | 


pk 


| Ny ARAL ANIA AA 
NHI | 
Hi — 


Hl i | 


HA ie ari | 
i | il 0 ii AKN 


1 


| — will 


A Section Mainly for the New Reader. 


TELEPHONE GONNECTIONS. 

It is almost universally known that 
telephones used with a valve receiver 
should be connected in the correct 
manner, but users of a crystal set 
seldom realise that a reversal of con- 
nections will sometimes result in an 
appreciable improvement in signal 
strength. 
= Telephones are always in their 
most sensitive condition when the 
spacing between the pole pieces and 
the diaphragm is as small as possible, 
and they should be connected in cir- 
cuit so that the unidirectional current, 
due to rectification of a telephony 
carrier wave, flows through the wind- 
ings in such a way that the attractive 
force exerted by the permanent mag- 
nets is increased. As to whether a 
clearly audible difference in signal 
strength is perceptible will depend 
largely on the construction of the 
phones, but it is worth while to try 
the effect of this reversal of connec- 
tions. 

0 000 
H. F. AND L. T. FROM D.C. MAINS. 

In the issue of Zhe Wireless World 
for June 3zoth, 1926, there was de- 
scribed a receiver fed entirely with 
smoothed D.C. current from public 
supply mains. Some readers, no 
doubt, will wish to adapt their exist- 
ing sets to this arrangement, and will 
find it convenient to mount the neces- 
sary voltage-reducing and smoothing 
devices in a separate containing 
cabinet, wired as a unit for connec- 
tion to the receiver. 

The circuit diagram is given in 
Fig. 1, and it will be seen that both 
the choke L,, a variable resistance, 
and three lamps are connected in 
series with the L.T. filament output ; 


the sum of their separate resistances 
should be of a suitable value to re- 
duce the current to the desired figure. 
In addition, the lamps act as a form 
of potential divider, regulating the 
H.T. voltage applied to the anodes. 
Where a higher voltage is required at 
the H.T.+2 terminal, the lead from 
the choke L, should be joined to the 
side of the variable resistor which is 
connected to the first lamp. 


VUTPUT TO SET 


Fig. 1.—Filament “or anode supply from 
the mai 


The chokes L,, L,, are of the usual 
pattern as sold for L.F. couplings, 
while the condensers should have 
capacities of at least 2 mfds. each. 
The choke L, (which will not always 
be necessary) must be capable of 
carrying the filament current without 
undue heating; the construction of 
this component, as well as of the wire- 
wound resistance, is fully described in 
the article referred to. 

It should be noted that the plan 
of using the mains for heating fila- 
ments can only become moderately 
efficient when the valve filaments are 
wired in series, as by this method of 
connection the power wasted in heat- 
ing up the external resistance is con- 
siderably reduced. 


It is recommended that no attempt 
be made to obtain a grid-biasing volt- . 
age from the same source of power, 
as the conversion of an existing set 
will thereby be considerably compli- 
cated with very little gain, as dry 
cells used for this purpose have a 
very long life. 

0000 
IMPROVING THE AERIAL. 

The fact that the aerial-earth 
system of a receiving station is of the 
utmost importance, and has a direct 
influence on range and volume of re- 
ceived signals, cannot be too strongly 
impressed upon all users of wireless 
apparatus. Even casual observation 
shows that there is great scope for 
improvement in this respect, and that 
the great majority of aerials are not 
nearly as good as they might be, even 
when the various difficulties which the 
average listener has to face are taken 
into consideration. It seems probable 
that this is due, not so much to in- 
difference as to a lack of apprecia- 
tion of the very important part played 
by this side of the receiving system. 

The dweller in the country, who. 
as a rule has ample space at his dis- 
posal, and is able to obtain a pole of 
respectable length both easily and 
cheaply, is, strange to say, seldom 
better equipped than is the towns- 
man. The latter, generally with a 
broadcasting station in his immediate 
neighbourhood, may say that selec- 
tivity is better with a short and low 
aerial; this is hardly a valid argu- 
ment, however, as selectivity can 
equally well be obtained by careful 
receiver design, and is in any case 
almost valueless if distant stations 
cannot be received at good strength 
even after the local transmitter has 
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been eliminated. Incidentally, it 
may be noted that ‘‘ shock excita- 
tion of a receiver by strong signals 
from a near-by station, as received on 
an efficient aerial, may generally be 
prevented by a suitably loose coupling 
between the open and closed circuits, 
at the same time retaining a fair 
degree of overall sensitivity to weak 
signals. 

It is not far short of the mark to 
say that a good aerial, as compared 
with an indifferent one, is equivalent 
to an efficient stage of high-frequency 
amplification, except from the point 
of view of selectivity. Considering the 
aspect of cost alone, it will clearly be 
an economy to lay out an extra pound 
or two on the aerial system if by 
doing so a valve, with its associated 
apparatus and upkeep costs, can be 
saved. 

The reader may well ask, What 
is a good aerial? ’’ and the question 
may be almost adequately answered 
by simply saying a high one.“ 
Height is the most important attri- 
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bute, together with freedom from 
screening, good insulation, and a hori- 
zontal span up to the maximum length 
permitted by the Post Office regula- 
tions. 

It cannot be definitely stated that 
an increase of a few feet in aerial 
height will invariably and automatic- 
ally result in appreciably louder 
signals than before; such unqualified 
expressions of opinion on wireless 
matters are seldom permissible with- 
out an intimate knowledge of {local 
conditions. In most cases, however, 
the effect of quite a small improve- 
ment in this respect will be clearly 
evident. 

It may be added that users of 
crystal receivers, particularly those 
living at some distance from a station, 
will reap the greatest benefit from a 
good aerial. 
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MOUNTING TERMINALS ON 
EBONITE. 


The majority of amateur 
structors 


con- 
are accustomed to mount 
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DISSECTED DIAGRAMS. 
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terminals on an ebonite panel by 
merely drilling a clearance hole to 
take the shank, and to secure it in 
position by means of one or two nuts. 
Unfortunately, terminals fitted in 
this way have an annoying tendency 
to work loose, particularly if any heat 
from the soldering iron is applied 
when wiring up. It is recommended. 
to overcome this trouble, that the hole 
should be tapped. A suitable taper 
tap for the 4 B.A. terminals in 
common use, a holder, and a Morse 
drill of the correct size (No. 32), are 
obtainable for two or three shillings, 
and their use will result in a more 
permanent job than will the usual 
procedure. The beginner should first 
try a few holes in a piece of waste 


ebonite, and will find that, by using 


a taper tap as recommended, a tightly 
fitting thread, which will hold the 
terminal securely, can easily be cut. 
One or two nuts and a washer should, 
of course, be put on to the shank 
after it has been screwed into posi- 
tion. 


No. 38 (b switching an O-V-2 Receiver with Jacks. 


` (Continued from last issue.) 


Two fairly simple arrangements, with automatic filament control, are shown below. More elaborate 
circuits, giving a number of possible combinations, can be devised (see The Wireless World” for 
July 21st, page 107), but these can only be recommended to those with considerable experience. 
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© COIL 


INPUT 


By inserting the output plu 
L.F. valve is disconnected 

and replaced by phones or loud speaker. 
the last valve, which is not in use. 
second jack, all valves are placed in circuit. 
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in the first jack, the anode of the first 
rom the second transformer primary, 
At the same time the left- 
hand spring of the jack is moved, and breaks the filament circuit of 
By transferring the plug to the 
Filaments (except the 
last) must be turned on by their rheostats. 


In circuit No. 2— 


connected in series with the anode of the second L.F. valve. 
black rectangles represent insulated blocks thro 
ment is transmitted to the liament control springs. 


—the insertion of the plug into the first jack automatically lights 
the filaments of the first two valves, and transfers the anode outpat 
of the first L.F. valve from transformer primary to phones. In the 
second position, all filaments are lighted, and the phones are 


The 
h which move- 


— 
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THE FUTURE B.B.C.  ’ 

15 the House of Commons on July 14th last the 
Postmaster-General stated in his speech on the Post 
Office estimates that the Government had accepted in 

general the recommendations made by the Broadcasting 

Committee. Probably the new authority would be called 

the British Broadcasting Corporation. The Privy 

Council will be petitioned to grant a Royal Charter for 

the incorporated body to bold a licence from the Post- 

master-General to conduct the service. This new body 
will take over the business and assets of the present 

B.B.C. as from the end of the year. Proposals as to 

the composition of the new authority, and its regulation 

and finance, will come before Parliament in the autumn. 

Captain Ian Fraser, M.P., following the Postmaster- 

General, stated there was a fear that the Government 

were financially starving the broadcast service, and that 

consequently the interest and variety of the programmes 
had suffered. None of the broadcast licence fees should 
be retained by the Government. He thought the time 


had come for the Postmaster-General to prosecute some 


of those who interfere with their neighbours’ pleasure, 
and that steps should be taken to- prevent, by inter- 
national agreement, interferences. with broadcasting from 
shipping. The Assistant Postmaster-General (Viscount 
Wolmer) in reply, said that the Postmaster-General had 
a means of finding out where oscillation took place, and, 


if necessary, would not hesitate to take every step to 


prevent it. Interference by shipping was to be dis- 
cussed at an International Convention at Washington next 
year. Such reform was urgently needed, but could only 
be achieved in concert with other countries. 

The foregoing brief summary will serve to remind our 
branehes and members that immediately after the holiday 
season every effort must be made to safeguard the interests 
of the listeners. Our comments on the detailed proposals 
of the Government on behalf of our members and of the 
listening public generally must await the time when those 
proposals are known. Meantime, it will be for the 
Executive Committee of the League to consider what 
steps should be taken at once, through the Area and 
Branch Committees, to press upon the Government and 
upon members of the House, that, subject to an equitable 
charge for collection, the whole of the broadcast licence 
fees should be available to the new Corporation to enable 


that bedy to improve and develop the service. At the 
present time the B.B.C. receives 7s. 6d. out of each 
licence fee of 108. until their income has reached 


soo, ooo. This means with 2,076,000 issued licences 
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that the Postmaster-General retains over £500,000 
received from listeners in licence fees. All listeners are 
anxious that the B.B.C: and its successor should pro- 
ceed unhindered by limited income to develop and increase 
its high power stations, to improve its programmes, and 
to complete the experimental alternative programmes 
recently begun. Listeners do not take out broadcast 
licences to subsidise the Post Office or any other Govern- 
ment department, and have a right to expect these im- 
provements in the service for which they pay. 


ALTERNATIVE PROGRAMMES. 


It is. doubtful whether in this montb of holidays 
members of the League and listeners generally will 
concern themselves as to-what may or may not happen 
in the world of broadcast during the coming autumn and 
winter. Holidays, however, are no barrier to rumour 
and speculation as to the composition of the new broad- 
casting authority, and although the delay in setting up 
the new body may be unavaidable, it is none the less 
regrettable. Meantime we must await the detailed pro- 
posals of the Government and look .forward td safe- 
guarding the interests of the listener when those proposals 
come before Parliament. 

There is, however, one event in the recent progress of 
the service which is of great importance to listeners. We 
refer to the experimental transmissions from the Lendon 
station on alternative wavelengths. Our members will 
recollect that alternative programmes was one of the 
recommendations urged in the evidence given by the 
League before the Broadcasting Committee, and it is 
gratifying to us to know that, despite many difficulties, 
the B.B.C. have been able to attempt the experiment. 
Great hopes have been raised among us by the experi- 
ments, and it would be no exaggeration to say that the 
great bulk of listeners all over the country are eagerly 
awaiting the next move of the B.B.C. in this direction. 
To be able to choose from alternative programmes is one 
of the things most earnestly desired by the listening 
public: ample evidence of this is to be found in the 
post-bag of the League each day. Whether the experi- 
ments at this early stage are constdered wholly or partly 
successful is not known, but the sincere hope of the great 
majority of listeners is that, at any rate, a sufficient 
measure of success has been achieved to justify further 
similar experimental broadcasts. Reports from our 
members indicate that while separation of the two pro- 
grammes was possible to valve set users, a large propor- 
tion of crystal set listeners experienced difficulty in 
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receiving one programme without interference from the 
other. The difficulty is one which can be surmounted. 
We believe the majority of listeners in the country’ are 
users of crystal sets, and, making due allowance for cases 
where the pocket and other circumstances permit a listener 
to replace his crystal by a valve, we think a large pro- 
portion of the broadcast public will remain crystal users. 
It, therefore, remains for the B.B.C. and the technical 
department of the League to advise listeners what altera- 
tions or additions should be made to their sets to ensure 
efficient reception of the alternative programmes. En- 
quiries of this nature are received daily by the League 
and are promptly dealt with. The additions and altera- 
tions suggested are not costly nor difficult to make to the 
set. 
listeners would prefer to buy a new set guaranteed to 
receive efficiently either programme rather than to add to, 
or alter, their present one. This is a need we commend 
to the manufacturers and retailers. 

We are aware of the well-nigh perfect programme- 
building organisation now existing in the B.B.C. But 
assuming the ultimate success of the experiments, and 
the efficiency of the receiver, the next step is to be sure, 
after the novelty has worn off, that the programmes 
transmitted will continue to offer inducement to impel 
the listener to choose. A a 

One of the objects of the League reads: ‘‘ To bring 


to the notice of the broadcasting authorities such criti. 
cisms as may be constructive, and generally to act as a 
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Even so, it 1s Our experience recently that many. 
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link between the listening public and the authorities.” 
Therefore, we think we do well on behalf of our mem- 
bers to say that it appears to us imperative and essential 
that very definite differences in the two programmes and 
in the artistes and items should be arranged. If this is 
done, the progress of the service in this direction is 
assured, and its interest and value to the listener con- 
siderably increased. During the present period of un- 
certainty which exists as to the future Broadcasting 
Authority, we wish to impress upon our members, through 
their branch and area committees, the urgency and im- 
portance of this matter, and the necessity for keeping 


our needs before the directors of their local broadcasting 


stations. In the near future we have a right to expect 
that the composition of the new authority will include 
a channel for the communication of the opinions and 
desires of listeners, through the Advisory Committees 
recommended in the Broadcasting Committee’s Report 
and strongly urged by the League in its evidence before 
that Committee. It will be the duty of the League in 
the autumn, when the Government proposals are laid 


before Parliament, to endeavour to make sure that this 


advantage is obtained, together with others of equal 
value and importance to the members of the League and 
to listeners generally. Meantime, area and branch com- 
mittees are urged, during this period of transition, not 
to relax their efforts, but to continue to press forward in 
the usual manner necessary representations and recom- 


. mendations to improve and develop the service. 


N his way home one recent evening 
Mr. Brown was roused from his 
thoughts of the garden by his 
friend Mr. Ernest White saying to him: 

“ Are you going to have a try to-night, 
Herbert? 

Try?“ said Brown, ‘ Try what? 

“Why, look here, answered White, 
pointing to the evening paper, ‘‘ they are 
roing to give us two programmes from 

ondon to-night. You can try both and 
see which you like best.” 

Brown was not enthusiastic. He and 
his wife had been wireless enthusiasts, 
but of late the programmes had lost their 
attraction. They liked their garden these 
long evenings. 

So he replied: Don't 
Ernest; got the roses to look to. 

“ But.” said White, ‘‘ you'll have 
finished that by the time this comes on 
and be sitting down enjoying a nice long 
drink. You try; I’m going to.” 

That evening, after the ruses had been 
mulched and sprayed, the reviving effects 
of a nice cool drink reminded Brown of 
White’s talk to him. He turned to his 
dinky crystal set, a thing he had not 
done for three or four weeks. Surprised 
at his energy, his wife exclaimed, ‘‘ Why, 
Herbert, what's the matter?“ 

„Oh, never mind, Nellie; don't 
bother. I'll show old Ernest I can get 
these two programmes. 

“What two programmes? ” asked Mrs. 
Brown. 

Oh, dry up,” said Herbert. w 
can't hear, and this damned crystal is 
what’s that kid of ours been up to?” 

“Tm sure little Reginald wouldn't do 
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Brown’s. Alternative. 
any harm to your old wireless,” said Mrs. 
Brown. “I'm going round to see 
mother.” 

Ah, that's better, said Brown. Be 
quiet. I've got something now.” 

The phones gave him a noisy and 
spirited argument between a piano solo 
and.an orchestral piece. He listened. 
Ah, that was it; he had got the two 
programmes mixed, He would soon alter 
that. He tried adjustments. He got 
scraps of a lecture on health dovetailed 
with snatches of dialogue from Willie 
Rouse. The lecturer was urging the 
advantages of bobbed hair. Willie was 
advising his listeners to keep their hair 
on. This was maddening: he must do 
something. More adjustments, followed 
by a soulful rendering of the tune the 
old cow died of, accompanied by Willie's 
exhortation to eat more meat. 

Oh, darling.“ said Mrs. Brown, hur- 
riedly entering the room, Mrs. White 
says f 

“Damn,” replied Brown, ‘ you’ve 
shaken the whisker off, and.“ chucking 
the phones at the set, I'm fed up. I'm 
going to bed.” 

“ But, dear, do listen,” urged Mrs. 
Brown, “Mrs. White says Ernest is 
fearfully mad. He keeps on getting two 
mixed up programmes on his set. He's 
nearly wrecked the thing trying to get 
what he wants. I told her I was sure 
you'd manage it all right. Have you, 
dear?“ 


belongs to the Wireless League. 


Have I?” said Brown, Have I— 
no, I've not. I’ve got Willie Rouse 
chipping in on Dr. S——. I've had 
piano and band mixed up. Oh, I'm 
finished with the blessed thing.” 

But, Herbert, I've told Mrs. White 
you'll show Ernest what to do. And if 
you can't we shall look so silly. And 
Ted Higgins has got it all right, because 
I've been in there and listened.” 

Can't help that, retorted Brown. 
“I'm not Ted Higgins and I feel silly.“ 

Silence for a while. Mrs. Brown 
brings Herbert his unfinished drink. 
Then — 

Herbert, dear, I think Ted Higgins 
Do you 
think they told him what to do?” 

My hat. old girl,“ said Herbert, 
“you're right. That's the thing to do. 
I'll join the League to-morrow morning 
and find out from their technical man 
Where I’m wrong. We'll diddle old 
Ernest yet.” Owen Hore. 


BRANCH OUTING. 


Kingston branch hold their annual 
outing on September 4th at Friday Street, 
Leith Hill. Portable receivers will be 
taken. It is hoped to test the kind of 
reception in that district. Members of 
the League are welcomed to the outing. 
No doubt many will take advantage of 
the invitation, as it provides an oppor- 
tunity for members of different branches 
to know one another. The hon. secretary, 
Mr. S. J. L. Woodward, 68, Park Road, 
Hampton Wick, will be glad to hear from 
any intending visitor not later than 
August 12th. 
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N the recommendation of several 

area representatives the League 

Executive Committee have decided 
to set up a personal canvassing scheme 
to increase the League membership. We 
strongly commend the scheme to all 
secretaries and members and reteélers, as 
an effective method of adding to the 
strength and influence of the League and 
the listener, coupled with the advantage, 
if desired, of recouping themselves for 
any expenses they may incur, with a 
possibility of augmenting their income. 
As our readers are aware, the annual 
subscription to the League is 2s., of 
which Is. 6d. is retained by headquarters 
and 6d. refunded to the area committees 


to meet all local and branch expenses. 


All area committees and branches have 
been informed of the following arrange- 
ments for the campaign :— 

(1) The scheme to be carried out 
through the area committees, who will be 
solely responsible to headquarters for al) 
matters in connection therewith. 

(2) Membership receipt books, each con- 
taining ten receipts, to be issued to area 
secretaries on payment by them at the 
rate of 15s. per book. Receipt books to 
be paid for in the first instance out of 
the -apitation grant made to area com- 
mittees. All such payments to he held in 
reserve at headquarters, pending a 
monthly accounting, and refunds to be 
made to area secretaries in respect of all 
unused membership receipts eventually 
returned to headquarters. 

(3) The balance of the membership fee, 
namely, 6d. per member, or 5s. per book, 
to be retained by the area committee for 
local expenses, including remuneration of 
canvassers. This allowance is in lieu of 
the present capitation allowance. 

(4) All canvassers to be selected and 
appointed by area committees, and the 
rate of their remuneration for members 
enrolled to be at the discretion of the 
area committee, within the allowance of 
6d. per member to be retained locally. 
Area committees will naturally be guided 
in their approval of canvassers by the 
recommendations of branches. ecre- 
taries and members of branch committees 
may act as canvassers. No doubt a large 
number of wireless retailers and their 
salesmen would be glad to help, either by 
canvassing for an agreed fee or by 
presenting membership certificates to 
customers purchasing goods to a certain 
value. 

(5) Area committees to instruct their 
canvassers to account monthly and secre- 
taries to account to headquarters, for- 
warding the counterfoils of all member- 
ship receipts issued. 

The Executive Committee trust that 
committees will immediately proceed to 
appoint a number of suitable canvassers, 
and will make full use of local records 
of old members, who have not yet re- 
-nhewéd. Headquarters will be giad to 
give all possible help. Leaflets for the 

use of canvassers may be had on request. 
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Goole. 


The hon. secretary wishes to inform the 
listening public of Goole, as well as 
League members, that there are ample 
supplies of the B.B.C. anti-oscillation 
pamphlets available. Copies can be ob- 
tained free from him on request. Lis- 
teners welcomed the talk given by 
Mr. Ernest Johnson, chairman of the 
branch, on Monday, July 26th at 6.40 
p.m. from the Hull Station. Mr. John- 
son is not a stranger to the microphone. 
Members had the pleasure of hearing him 
from the same station on the occasion of 
the Goole Centenary programme. All 
who own sets are cordially invited to join 
the League and to help in the anti-oscil- 
lation campaign this winter. By so 
doing, listeners will be safeguarding their 
own interests as well as helping to realise 
their ambition for ideal programmes and 
ideal reception. Hon. Secretary: Mr. 
G. H. Hillary, 75, Carlisle Street. 


Mr. G. H. Hillary, 
Hon. Sec. of the Sec. Port Talbet 
Goole Branch. and District 

i Branch. 


Mr. H. Potts, Hon. 


Hove. 3 

The committee will meet in September 
to make arrangements for calling a public 
meeting of Brighton and Hove members 
in the autumn to consider the formation 
of a Brighton, Hove and District branch, 
which, it is felt, would be more satisfac- 
tory than having separate branches for 
each borough. The Hon. Secretary of 
the Hove branch, Mr. D. J. Gadsby, 
“ Egmont,” Somerhill Road, Hove, will 
be pleased to hear from any members in- 
terested and willing to help. 


ooco 


Kensington and District Branch. 

The Kensington and District Branch 
held its inaugural meeting on Wednesday, 
June 23rd last, at the Ebenezer Hall, 
North End Road, West Kensington. 

A large number of members and visitors 
attended and spent an enjoyable evening. 

The hon. secretary fully explained the 
objects of the branch, mentioning that it 
was intended to combine social activities 
with technical activities by organising 


dances and other recreative radio even- 


ings, and that debates and demonstrations 
by the more expert members for the bene- 
fit of listeners would figure prominently in 
the programme. 7 

The chairman pointed out in his re- 
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marks that, although the membership 
roll was steadily growing, there were still 
vacancies for new members. He subse- 
quently gave a very interesting demon- 
stration on an entirely new set employing 


a circuit shortly to appear on the market. 


The set was constructed by himself. 

The organisers of the branch were very 
gratified by the fact that more than half 
the visitors present joined the same even- 
ing. 

A varied and interesting programme is 
being arranged for the coming season, and 
will be discussed at the public meeting 
which will be held in September next. 

The hon. secretary will be pleased to 
give any information to those interested 
and also to hear from anyone in Kensing- 
ton High Street, Earl's Court, South 
Kensington, and West Kensington dis- 
tricts wishing to join. 

Hon. Secretary : The Hon. Chr. M. de 
Adlersparre, 37, Talgarth Road, West 
Kensington, W.14 

00 00 


Kingston Branch. 


A four-valve wireless set, cost ing 
nearly £80, was handed over to the Vic- 
taria Hospital, Kingston, last night by 
the hon. secretary of the local branch of 
the Wireless League. This is the first 
hospital out of five which it is the inten- 
tion of the local branch of the League to 
furnish with wireless. | 

There are twenty-four beds in the 
hospital, and each is fitted with a pair 
of head-phones. There is a loud-speaker 
in the nurses’ room, head-phones in the 
matron's room, and even the cook has not 
been forgotten, a double set of head- 
90 having been fitted in the kitchen 
or the use of the staff. ; 

The money was raised by the local 
branch of the Wireless League by a 
“ Wireless for Local Hospitals Fund,” 
and it is the desire of the branch to have 
the other four hospitals fitted up in a very 
short time. Hon. secretary: Mr. S. J. 
ae 68, Park Road, Hampton 

ick. 


Leeds. 


The activities of the Leeds Branch are 
somewhat slower at the moment as the 
summer months are with us and many lis- 
teners have dropped their earphones or 
switched off their loud-speakers, as the 
case may be, and are pursuing outdoor 
pastimes. In spite of this, however, new 
members still roll in. Our autumn 
arrangements are not yet complete, but 
look out for announcements in the next 
issue. Meanwhile we should be glad of 
any help from listeners, as to what they 
would like best in the way of talks, a 
series of which will take place during the 
autumn and winter months. Hon. secre- 
tary : J. Watson, 4, Armley Grange Drive. 
Redruth. 

At the recent annual meeting of this 
branch the hon. secretary reported on sts 
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ast twelve months, 


activities during the 
to be highly satis- 


a record which prove 


factory, In addition to lectures of great 


interest, demonstrations of various types 
of receiving sets and loud-speakers had 
been given. The continued increase in 
the membership of the branch proves its 
worth to the local listener as one of the 
most progressive centres of the League in 
the western area. It was decided at the 
meeting that the annual trip and outing 
of the branch should include a visit to 
the Land’s End Wireless Station. The 
following officers were elected for the 
ensuing twelve months :—Chairman, Mr. 
C. J. Cooke; vice-chairman, Mr. A. D. 
Trounson; committee, ,Messrs. W. J. 
Farmer, T. S. Smith, J. P., R. N. 
Wrigħt, H. Pascoe, A. G. Tonkin, In- 
spector E. Hosking, H. H. Venton, E. 
Russell; hon. treasurer, Mr. F. E. L. 
Smith; hon? secretary, Mr. W. 8. 
Trevena, Stanley Villas, Raymond Road. 


O 0-0 0 
Queon’s Park, Maida Hill and Distriet. 


Additional members are coming in 
slowły. It is probable that after the 
holiday season is over and the autumn 
wireless season approaches the number of 
new members joining will increase. Mr. 
Batho suggests that all secretaries should 
make sure that their names and addresses 
are stamped or printed on all letters, cir- 
culars, etc., which are issued locally. 
Mr. Batho has recently been making ex- 
periments with a view to increasing the 
volume of crystal reception. Interested 
members may care to write him. 


Hon. secretary, Mr. F. Batho, 37, 
Enbrook Street, Queen’s Park, W.10. 
0000 


Tottenham and District. 


The branch is getting busy in spite of 


the close season, and it is hoped to report 
a considerable inerease of mem ip, 
especially if those few old members who 
have not yet renewed will do so at once. 
A fall business meeting of the com- 
mittee has been recently held, and the 
futere programme has been mapped out. 
As a start for the winter session a local 
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exhibition will be held, followed later by 
the more social functions—whist drives 
and dances. The branch is certainly 
fortunate in having as its president 
Councillor T. Elderffeld, and Councillor 
F. C. Gilbert as chairman, both of 
whom are keenly interested in hospital 
and kindred institutional work. For the 
information of listeners, the branch 
covers areas of Upper and Lower Edmon- 
ton, Tottenham (North and South), 
Wood Green, West Green, and Har- 
ringay. Postal numbers 9, 15, 17, 18, 
and 22. 

Hon. secretary, Geo. H. Hasemer, 9, 


Galliard Road, N. 9. 


Mr. D. B. Me Cause Mr. R. Harrison, 
„ Hea. š Hon. Sec. Ging 

Belfast Branch and ham (Kent), 

mender of the Ex- Branch. 


ecutive Committee 
Watford and District. 


Listeners in Watford and the surround- 
ing districts are, reminded that a live 
branch is in process of formation in Wat- 
ford, and the secretary would be glad to 
hear from any enthusiast in the districts 
of Berkhamsted, Rickmansworth, and 
Bushey Heath who would care to act as 
assistant secretary, or who would take 
over and organise his own district. 
Listeners may renew or become new 
members either direct through head- 
quarters or through the local hon. secre- 
tary, who will be pleased to give any 
member, or prospective member, any in- 
formation at any time. Arrangements 
are being made for a supply of B.B.C. 
anti-oscillation pamphlets to be obtain- 


MEMBERSHIP AND RENEWAL 


To ke filled in by readers who wish to become members of the Lea 
tw-lve months as from lst April last. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Sireet, S.W.1. 


*enrol me as a member 
renew my membership 


of The Wireless League. 


FORM. 


gue, or to renew their membership for a fur ber 


— 
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able locally from the hon. secretary, Mr. 
E. L. Corliss, 23, Princes Avenue, 
Watford. . 
O00 00 
Mr. Sy J. Adams, the hon. secre- 
tary of the Sheffield branch, has been 
appointed chairman of the Yorkshire area. 
0000 


Mr. C. A. Boakes, 32, Holdsworth 
Road, Plymouth, has undertaken to act 
as the League’s hon. secretary for the 
district. 

O0 000 

Mr. H. S. Warren, hou. secretary of 
the Totnes branch, sailed for South 
Africa on July 17th, and the secretary 
ship has been taken over pra tem. by Mr. 
W. H. Frost, 3, Antrim errace, Totnes. 


RADIO COMPETITION 
AND EXHIBITION, 


The Selfridge Radio Society is organis- 


ing a constructional competition open to 


bore fde amateurs who are members of 
the Wireless League and/or the Radio 
Society of Great Britain and its affiliated 
societies. The competition takes place on 
September 2nd next, and will be followed 
by an exhibition of the sets entered. By 
the courtesy of Messrs. Selfridge and 
Co. the exhibition will be held in the 
Palm Court of their building. 

All the entries will be eligible for the 
Stanley Gold Medal, and all entries will 
be grouped in seven sections. Prizes as 
follows will be offered: First prize, £15; 
second prize £7 10s.; third prize, £5; 
and 100 consolation prizes value Ws. each, 
presented by Mullard Valve Co. Prize- 
winners, too, will have the option of 
choosing from the manufactures of 
Messrs. Alfred Graham and Co., The 
Mallard Valve Co., and the Radio Com- 
munication Co. A special prize for the 
best set constructed by a lady competi- 
tor will be offered by Professor Low. 
Full details of the competition can he 
obtained from local branches, or by 
sending a stamped addressed envelope to 
Mr. J. A. Edley, hon secretary, Sel- 
fridge Radio Society, 400, Oxford Street, 
W. I. 


I enelose P. O. for Two Shilings,} which exntiiles me to mem- 


bership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 


Legal Advice, and Free Fechnieal Advice. 


* Cross oud Line not required. 


t Keep the Counterfoil of your Postal Order. 
WRITE IN Name (0E JUL occu sintsdne h au Glee eR A ² J AE OSA eee . km; / 88 ae 


Address ogi hs grein Sd ocd h secsh Gok HE ee RS 8 e yy d 7 
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CAPITAL (State whether Hr., Mrs., or Mise.) 
LETTERS. 
My Membership No. is...... 


Please enclose stamped addressed envelope. 


(This is only applicable in the case of renewals.) 
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“The Wireless World ” will devote four pages in the first issue of each month to League Notes and News. 
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“Oscillating Oscar.” 
“Stainless Stephen,” 
friend of North Country listeners, will 
visit the Newcastle studio on August 10, 
when, with “ Oscillating Oscar,” he pro- 


entertainer, the 


poses to buy a motor car. Later, follow- 
ing a pianoforte broadcast by Olive Tom- 
linson, Stephen,” “ Oscar“ and the car 
will bring their amusing turn to a climax. 
By the way, the Leasingthorne Colliery 
Prize Band is to be in the Newcastle studio 
on August 14. ow 


The Alternative Programme Myth. 


Dissatisfaction is still expressed in 
many quarters on the question of 
Daventry's programmes. When the high 
power station began operations it was 
understood that, besides serving a large 
number of crystal users outside the main 
station areas, 5XX would act as an 
alternative programme provider for Lon- 
don listeners. This rosy dream soon 
faded away, the alternative programme 
becoming a once-a-week luxury lasting, 
at the most, a couple of hours. 

It is unlikely that any improvement 
will be forthcoming until the B.B.C. 
transmissions are reorganised. Will the 
British Broadcasting Commission stir in 
the matter? 


cooo 


A Popular Symphony Concert. 


On Wednesday, August 11th, Mr. Percy 
Pitt will conduct a symphony concert in 
the London Studio, which will include 
Beethoven’s 6th Symphony and Elgar’s 
Overture In the South.“ The Musical 
programme will be continued at 10.25 
p.m. by Mr. Stanford Robinson, when the 
orchestra and the wireless augmented 
chorus will give works by the well-known 
composer, Mr, Percy Grainger, which will 
include arrangements for accompanied and 
unaccompanied chorus in various folk 
songs and those ever-popular favourites 
“‘Shepherd’s Hey and Mock Morris.“ 
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Radio Catalana, EAJ13, at 


NEWS. FROM 
ALL QUARTERS. 


By Our Special Correspondent. 


Concerts from Spain. 

Mention of the Spanish industry of 
imitation pearls may not strike a respon- 
sive chord in the breasts of British wire- 
less amateurs, but that is because few 
people are aware that this organisation 
controls and operates the well-known 
Barce- 
lona. ‘‘ Radio Catalana” can be heard 
nightly on 462 metres, and a_ perusal 
of its programme of bright and 
varied items suggests that these pearls, 
at all events, are the real thing. The 
evening transmissions “extend from nine 
o’clock till midnight. 
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Hectic Enough. 


The Vice-President of the United 
States declares that broadcasting will be 
the death of hectic oratory. But has 
General Dawes ever stood near a listener 
when the local howler tunes in? 


ocoo 


Broadcasting Copyright in France. 

A broadcasting copyright case of un- 
usual interest has arisen in Paris in con- 
nection with programmes from the Eiffel 
Tower. This famous station, the pro- 
perty of the French Department of Posts 
and Telegraphs, is sublet for the trans- 


WIRELESS IN PENANG. A dusky enthusiast overseas who, as the proud possessor 
of a British wireless installation, is no doubt the envy of his neighbours. 
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mission of entertainment, etc. A new 
lessee has refused to sign the contract 
presented to him by the Society of 
Dramatic Authors and Composers, and 
while this organisation would have no 
difficulty im compelling a theatre manager 
to sign, its powers are less evident in 
regard to broadcasting. 
Even so, the Society will probably en- 
force its claims in the courts. 
000030 


Transmissions from the Vatican. 


It is common knowledge that the Pope 
has shown great interest in wireless recep- 
tion since the advent of broadcasting. 
Two large receivers are already installed 
in the Vatican, and on more than one 
oceasion His Holiness has been moved to 
comment favourably on broadcast pro- 
grammes, 

Now, I learn, the Vatican is to be 
fitted with a transmitting installation in 
order that catholics all the. world over (a 
pious but rather ambitious hope!) may 
hear the edicts of the Holy See. 

90090 


Distance or Quality. 

With wireless in its present stage of 
development, anybody who believes that 
long distance reception can be carried out 
to perfection during the summer months 
belongs to the same brotherhood of in- 
corrigibles as the chappy out on a field 
day with a crystal and frame aerial. This 
being pretty generally recognised, we have 
two schools of thought on the subject. 

. a- ooo0oo 
August and January. 

There is the noble army who believe 
that, in spite of atmospherics, mush, 
fading and kindred evils, long distance 
reception is still worth while. And why 
not? In picking up Rome on a hot 
August evening there is-a greater glory 


than in tuning in KDKA at loud-speaker 


strength on a stormy night in January. 
All honour to those who succeed. 
O00 00 


Good Loud-speaker Reproduction. 

The other school of opinion renounces 
al! thoughts of distant, stations until 
autumn has set in. Effort is therefore 
concentrated on bringing local ‘ sigs to 
perfection, and this is the probable ex- 
planation of the fact that good loud- 
speaker reproduction of the local pro- 
gramme was never more general than at 
the present moment. Will this quality 
suffer when winter comes? 

0000 
Tragic Death of an Announcer. 

Broadcasting can hardly be numbered 
among the dangerous ocenpations, That 
certain risks du exist, however, 18 shown 
by the tragic death of Mr. Lester Wolfe, 
the announcer of WEBH, the broad- 
casting station of the Edgewater Beach 
Hotel, Chicago. 

A few duys ago Mr. Wolfe attempted 
tu replace a blown out fuse, and in doing 
so received a shock which killed him 
instantly. 

0000 


Canada's First Broadcast Service. 

A tablet has been put up in Fort Rouge 
United Church, Winnipeg, to com- 
memorate the broadcasting of @ church 
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FUTURE FEATURES. 
August 8th. 
Loxnon.—The London Chamber: 
Orchestra conducted by } 
Anthony Bernard. : 
BraMIncHam.—Requested Favour- 
ites. 
BourRNEMOUTH.—Concert relayed 
from the Royal Bath Hotel. 
GLASGOW.— The Band of H.M. Ist 


Batt. Scots Guards. 
NewcastLe. — Light Orchestral; 
Programme. 
August 9th. 
Lonpon.—Excerpts from ‘ Lionel 
and Clarissa —a Comie 
Opera. 


ABERDEPRN.—Musical Romance (No. 
3), a Competition for Listeners. 

CakDirr.— Lovers' Lyrics. 

N August 10th. 

Lownon.—The Geoffrey Goodhart 
Sextet. 

BIRMINGHAM. — Operatic 
gramme. 

GLASGOW.— What he Won.” 

MANCHESTER.—Welsh Programme. 

NEWCASTLE. — Programme relayed 
from the Spa, Whitby. 

August lith. 

: Lonpon.—Variety Programme. 

i BxLrAST.—“ An Elder of the 

: Kirk,” a play presented by the 

London Radio Repertory 

a Plavers. 

: CarpirF.—An Academy Programme 
given by Musicians from the 
‘Royal Academy of Music. 

EmNBURORn.— Scottish Music and 
Humour. : 

MANCHESTER.—Round the 
Fire. 

SHEFFIELD.—Concert relayed from 
the Pavilion, Buxton. 


August 12th, 
Lonvon.---The Band of H.M. 2nd 
Bu. The Queen's Own Royal 
West Kent Regiment. 
BOoURNENMOUTH.— The Blind Beg- 
gars —an Operetta by Offen- 
bach. 0 
BELTAST.— Northern Ireland Dis- ; 
trict Military Tattoo relayed ; 
from Balmoral Show Ground. : 
NEWCASTLE.—Chamber Music. 


August 13th. 

Loxnpon.—Edward German Pro- 
gramme conducted by the Com- 
poser. 

BInMINGHAM.—“ The Missing 
Link,” presented by the Lon- 
don Radio Repertory Players. 

MANCHESTER. —““ A Model of 
Tact ?”—a Farce performed by 
the Station Dramatic Company. 

August 14th. 


P ro- 


Camp 


Lonnon.—‘Saturday Night. 
tevue.” 
BOURNEMOUTH. — Popular P ro- 


gramme relayed from the 
Winter Gardens. 
i  Newceastir. — The Leasingthorne 
į Colliery Prize Band. 
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service for the first time in Canada. This 
first wireless service, held on Easter Sun- 
day, 1923, was transmitted by CKY, 
Winnipeg, the Manitoba ‘Telephone 
System’s station, and the operator was 
Mr. D. R. P. Coats. The tablet was 
paid for by subscription from listeners in 


the district. 
o OOo 


Two Episodes. , 


The change for the better can be seen in 


the following items of conversation :— 


Scene: Victorian Drawing Room. 


Mies 4. La! What a cat: 
Aisa B. Yes, she’s a nasty, spiteful 
minx! 
Scene: Georgiun Drawing Room, 
Misg C. Gee! What a cat! 
Miss D. Yes; Professor Knowall, 


speaking from 2LO last night, was correct 
in describing the tiger as a member of 
the cat tribe; but, as you remark, what 


a cat! I dote on zoology, don’t you? 
99000 


The School for Anti- scandal. 


The tittle tattle which the novelists love 
to associate with the average feminine tea 
party appears to be dying a slow death— 
at the hands of broadcasting! And lest 
we may imagine that this is because the 
ubiquitous loud-speaker merely stifles tea 
table talk, it is worth while pondering 
over a recent pronouncement by a London 
County Council education official. 

There has been a great change, he 
su id, in women’s daily conversation in 
the Jast few years. It is growing more 
cultural, and I attribute the development 
to broadcasting. A large number of 
women—as compared with a few years 
ago—are studying psychology, philosophy 
and literature. Women are catching up 
men in these matters.“ 
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Chaos in the Air. 

The recent decision of the Department 
of Justice in the United States that the 
Department of Commerce has no legal 
controlling power in the assignment of 
broadcasting licences and wavelengths has 
somewhat complicated the already existing 
problem of the apportionment of wave- 
lengths, 

Mr. Martin P. Rice, the Director of 
Broadcasting for the General Electric 
Company, believes that matters can be 
settled amicably by agreement between 
the stations concerned until regularised 
by new laws. 

occo 


In Memoriam. 


A programme in honour of London's 
Territorials and as a reminder of the part 
played by them in the war will be broad- 
cast on August 19th. A short address 
will be given by Lt.-Gen. Sir H. F. 
Jeudwine, Director-General of the Terri- 
torial Army, and the material for the war 
episodes represented has been supplied by 
the regiments concerned, thus ensuring its 
accuracy. The programme has been ar- 
ranged by Amyas Young, and the per- 
formers include the London Radio Reper- 
tory Players, the 2LO Military Band, the 
Wireless Chorus, and the ever-popular 
„Roosters. 
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SIMPLE VALVE-TESTING UNIT. 


Utilising a Single Instrument for 
Measuring Grid, Anode and Filament 
Voltages and Currents. 


By C. HIRSHMAN. 


* 


T is an only too frequent occurrence that an experi- 
menter requiring to perform some tests on valves is 
debarred from so doing by the high cost of the re- 

quired number of meters. | 

It is the object of this article to outline a simple design 

for a valve-testing set requiring but one measuring instru- 
ment. This instrument may be one of the precision type 
recently put on the market and specially designed for 
radio measurements. The type used by the author is 
illustrated in Fig. 1. 


-—-- 
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Fig. 2.—Typical valve-testing unit with independent measurin 
instruments. 


By a suitable arrangement of switches, this single in- 
strument is made to replace the five instruments with 


-3.—Connections of meter, shunt box and Dewar switches. 
When not measuring anode currents the plug (X) should be left 
either in the 3m. socket or in a dummy socket marked zero. 


— 


Instruments of this type are obtainable from Messrs. F. C. 
Heayberd & Co., 8/9, Talbot Court, Eastcheap, E. O.3. 
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Fig. 1.— Multiple range D.C. instrument suitable for measuring 
valve constants. 
their shunts of a complete valve-testing board represented 
in Fig. 2. a 
The particular switching arrangements are shown in 


Fig. 3. The two switches—(I) and (II) —are 12-point 
3-position Dewar switches, which may be easily obtained 
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Fig. 4.—- Complimentary circuit to Fig. 3. The two circuits should 
n be joined — the points indica ed by corresponding lettering. 
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Simple Valve-testing Unit.— 
from a dealer in ex-Government goods. The different 
ranges in plate and filament currents are obtained as will 
be seen by means of Clix plugs and sockets. 

To complete the circuit, the leads a, b, c, d, e, f, and 
g are connected to the similar ones in Fig. 4. The 
switch S (which was a push-pull 2-way switch) must be 


GRIO VOLTS 
0-120.V. 


= Ge) 


ANODE VOLTAGE 


0-120.V, ANODE OURRENT 
, 


8, m, on 120 mA 


KEY TO SWITOH 
POSITIONS 


MIDDLE 


o—o | o—o o 
' 


FILAMENT VOLTAGE RIQHT 


0-6V — 0 o—o 
U 
i y 
R FILAMENT CURRENT 
O-120 MA. 0-6 A 
Fig. 5.— Switch positions and corresponding connections for 
measuring each of the five valve voltage and current constants. 


When measurin 


anode current in the 120 mA range, the plug 
(X) should be i m. 


in the 12m. socket and the 12m. and 12 
sockets shorted. 


placed in the i position when measuring the plate 
current, otherwise no reading can be obtained. For all 
other measurements this switch is left in the position 
(g) W 
Turning now to the instrument itself, it is imperative 
that the terminal connected to the lead ‘‘ b ” and to the 
zero of the shunt box should be the negative one, other- 
wise the instrument will tend to read in the wrong direc- 
tion. If this is not possible in the instrument used, the 
connections to the moving coil should be reversed. 
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With the above: method of switching, the following 
ranges may be obtained: 


(1) Anode voltage: 0-120 volts (resistance 40,000 ohms.) 
(2) Filament voltage: 0-6 „ („, 2,000 „ 


(3) Grid voltage : 0-120 „ 

(4) Anode current: 0-3 milliamperes (small valves.) 
0-12 5 (usual types.) 
0-120 N (power valves.) 

(5) Filament current: 0-120 ‘5 (0.6 and 0.1 types.) 
0-6 amperes (other types.) 


The relative positions of the switches for obtaining 
the above are shown in Fig. 5. A suitable layout for 
the testing set and the method of connecting up the 
measuring instrument is illustrated in Fig. 6. The strap 
between the two terminals just above the valve socket is 
in the grid circuit, and when removed allows the con- 
nection of a microammeter for the measurement of grid 
current if required. 

By the aid of the above testing set, the following stan- 
dard characteristics may be obtained :— 

(1) Anode current to grid voltage at different fixed anode voltages. 
(II) Anode current to anode voltage at different fixed grid voltages. 

(From above the internal resistance and amplification factor 

can be obtained.) 


`N 
(III) Variation of emission with filament voltage. 
(IV) Variation of filament current with filament voltage. 


Fig. 6.—Suggested layout of valve testing panel showing external 
connections to the meter and supply batteries 


The experimenter will find this testing unit a very 
useful addition to his laboratory, for while leaving the | 
measuring instrument free for other work it may be 
quickly connected up for a valve test. 


DUTCH RADIO ASSOCIATION ANNIVERSARY. 


HE Netherland Association for 
Radiotelegraphy celebrates the 
tenth anniversary of its formation 

by publishing a handsome and well- 
illustrated book containing a series of art- 
icles by well-known authoritative writers 
on Radiotelegraphy and telephony in all 
rts of the world, each in his own native 
anguage. 
Additional interest is given to these 
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The N.V.V.R. Birthday Book. 


articles by the excellent portraits of their 
respective authors and the copious illus- 
trations which accompany them. The 
book is introduced to readers’ notice b 
a letter written both in Dutch and Frenc 
by M. A. Veder, who has been President 
of the N.V.V.R. since its formation, and 
by a foreword by M. C. E. Bongaerts, 
the Minister of Waterways. 

There is a brief account of the work 


accomplished by amateurs in Holland and 
among the many contributors are Mr. E. 
F. W. Alexanderson, Count von Arco, 
Prof. Van de Bilt, General G. Ferrié, Dr. 
J. A. Fleming, and others equally well- 
known but too numerous to mention. 

The book contains 403 pages, is pro- 
fusely illustrated and has been carefully 
edited and compiled by MM. N. Veens- 
tra and J. Corver. 
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AN AMATEUR DETECTIVE’S 
PARADISE. 


Students of crime, we are told, can 
keep in touch with their special hobby in 
greater Cincinnati through the bulletins 
broadcast by the Police Department daily 
at 10.15 a.m. and 4.30 p.m. with addi- 
tional emergency bulletins whenever 
required, 

0000 
WIRELESS FERTILISATION. 

A tramway official in Nottingham 
claims that the growth of cucumber and 
tomato plants is greatly encouraged by 
the proximity of wireless aerials. He is 
‘now experimenting with special spiral 
aerials, and hopes for similar success in 
connection with other vegetables. 

oo © 

JAMMING ON THE SOUTH COAST. 

Listeners on the South Coast are still 
complaining of the jamming of B.B.C. 
programmes by the stations at Newhaven 
and Dieppe. It is understood that a new 
transmitter has been installed at the 
former station, working on a wavelength 
of 800 metres, and it is hoped that when 
this entirely replaces the old type of 
spark transmitter working on 300 metres, 
the trouble will cease. 


0000 


AUSTRALIAN BEAM STATIONS. 
The administrative buildings, bunga- 
lows and club houses for the staff of the 
new beam station are nearing completion 
at Ballan and Rackbank in Victoria. 
Roads are being constructed and a water 
service prepared, while some of the 
operators are being trained at a special 
training school in Sydney. It is antici- 
pated that the station will be opened for 
traffic before the end of the year. 


0000 
AMERICAN BROADCASTING 
COMPANY. 


We understand that the Radio Cor- 


poration of America, the General Electric 
Company, and the Westinghouse Com- 
pany are combining together to form the 
Broadcasting Company of America, which 
will control the principal broadcasting 
stations in the United States under one 
Management. The R.C. of A. has pur- 
chased the well-known station WEAF 
from the American Telegraph Co. and 
the Broadcasting Co. already controls 
fourteen smaller stations. 


PRESENTATION TO DR. J. A. 
FLEMIN 


On the occasion of the retirement of 
Prof. J. A. Fleming from the Chair of 
Electrical Engineering at University 
College, London, which he has held for 
42 years, his friends, colleagues and 
students wish to give expression of their 
personal affection and regard for him as 
well as their admiration for the dis- 


tinguished services he has rendered to. 


electrical science. 

A committee has been formed, under 
the chairmanship of Mr. A. A. Campbell- 
Swinton, to receive subscriptions for a 
suitable gift which, with Dr. Fleming’s 


- approval, will take the form of a portrait 


to be placed in University College and of 
a replica to be given to Dr. Fleming him- 
self, who wishes to offer it to the Insti- 
tution of Electrical Engineers. 


Prof. J. A. Fleming. 


* 


It is the desire of those who have ini— 
tiated the movement that the Portrait 
Fund should be provided by a large 
number of relatively small subscriptions, 
and the committee suggest that no indi- 
vidual subscription should exceed the 
sum of five guineas. Any gift, however 
small, will be acceptable. Should the 
subscriptions to the Portrait Fund exceed 
the amount required, the Committee pro- 


poses to hand over the balance to the 
Fleming Endowment Fund that is bein 
raised for the Department of Electrica 
Engineering in connection with the cele- 
bration of the centenary of the College. 

Subscriptions should be sent to Prof. 
W. C. Clinton, University College, 
London, W.C.1. 


0000 


NO ESCAPE. 

In the ‘‘ good old days” it was pos- 
sible to take a holiday in some few places 
—such as the Island of Sark—in blissful 
consciousness that you were out of the 
immediate range of the telegraph system 
and that, in stormy weather, even letters 
were unable to reach you. These happy 
days are now over, and there seems no 
place so isolated as to be immune. from 
the possibilities of business interruptions. 
A city merchant visiting various towns 
in the North and, perhaps, enjoying a 
well-earned rest, has recently been 
recalled by an S. O. S. broadcast message 
to give evidence in the Law Courts. 

0000 


WIRELESS IN BOLIVIA. . 

The Postal ‘Telegraph and Wireless 
Service of Bolivia will, from October Ist, 
1926, be controlled and operated by Mar- 
coni’s Wireless Telegraph Co., Ltd., who 
have secured this concession for a period 
of 25 years. 

It will be recalled that in 1921 the Mar- 
coni Company took over the control of 
the Postal Telegraph and Wireless ser- 
vices of Peru, and by good re-organisa- 
tion converted an annual deficit into a 
substantial surplus. i 

O00 0 0 


HIGH-FREQUENCY SOUND WAVES. 

Among the claims considered by the 
Royal Commission on Awards to Inven- 
tors is that of Prof. Langevin and Mr. 
Chilowsky for improvements in sub- 
marine signalling. Inaudible sound 
waves with a frequency of 10,000 to 
200,000 vibrations per second are gener- 
ated by means of the action of an elec- 
tric current on certain crystals, and it is 
claimed that such waves can be concen- 
trated in a narrow beam and used for 
signalling between one submarine and 
another or a surface vessel. 

Mr. R. Horitz, K.C., representing the 
Admiralty, stated that about 30 vessels 
had now been fitted with experimental 
apparatus of this kind. 
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CLASSICAL MUSIC V. JAZZ. 

Commenting on the final illustration in 
the recent debate between Sir Landon 
Ronald and Mr. Jack Hylton, when a 
jazz rendering of Sir Landon Ronald's 
well-known song, Down in the Forest, 
was given by Mr. Hylton’s band after it 
had been sung with the composer himself 
playing the accompaniment, the Man- 
chester Guardian caustically remarks : 
Had television been possible on this 
occasion it would have been interesting 
to see Sir Landon Ronald’s face while 
the band played.” We do not know 
whether the B.B.C. arranged for a flash- 
light photograph to be taken, but, if so, 
we have not yet been privileged to see 
a copy. Perhaps it was too terrifying 
for reproduction ! 
000 0 


OUR DUMB FRIENDS. 

The licensing question seems even now 
to offer problems to the enquiring mind. 
We have recently heard of a listener who 
objected to renewing his licence on the 
ground that his one valve had been sent 
to be repaired and had not yet been 
returned. This is a debatable point, but 
seems analogous to objecting to pay the 
licence for a watch dog temporarily 
deprived of his bark through canine ton- 
silitis or some other cause. 


Wireless 
World 


arc, Prof. Thompson’s work on cathode 
rays and various electrical and optical 
devices, and, of late years, Dr. W. H. 
Eccles’ research in the realms of radio. 


FRANCE MAY FOLLOW BRITAIN’S 
EXAMPLE. 


Listeners in France have hitherto only 
had to pay a small registration fee for 
each receiver, and no further licence. 
This is probably an enviable arrangement 
from the point of view of the B. C. L., 
but the broadcast stations, depending on 
private enterprise for their support, find 
it difficult to maintain the high standard 
they desire for their programmes and to 
pay expenses. The Government is, there- 
fore, being asked to consider a system 
similar to that in operation in Great 
Britain. 

0000 

COMPACTNESS AND SIMPLICITY, 

The general tendency, says a leading 
manufacturer, is for sets to become 
small, compact and more easily worked. 
Elaborate cabinets, with so many dials 
and knobs that the average listener is 
afraid to touch them, are disappearing, 
and we are getting down to utility. The 
lady of the house should be able to turn 
on the music as easily as she can turn 
on the gas or water without waiting for 


BABS AND HER PETS. A happy snap of tha ** family ” enjoying their tea to afternoon 
mus 


THE CLOSING OF FINSBURY 
TECHNICAL COLLEGE. 

General regret will be felt that it has 
become necessary to close Finsbury Tech- 
nical College owing to lack of funds. 

Founded in 1878 Dy the City and Guilds 
of London Institute, it has for nearly 
fifty years maintained its position in the 
front rank of technical colleges under the 
guidance of such well-known men of 
seience as Professors Ayrton, Perry, Syl- 
vanus Thompson and Eccles. Many of 
Messrs. Ayrton and Perry’s invaluable 
research work was carried out in the Fins- 
bury laboratories, as were also Mrs. Ayr- 
ton's historic investigation of the electric 
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her husband to come home and adjust the 
set for her. The modern set, in fact, is 
less of a scientific instrument and more 
of a musical box. | 
O0 O0 O00 
INTERNATIONAL FESTIVAL FOR 
AMATEURS. 

The Amsterdam Radio Society, which 
was formed in February, 1924, is organ- 
ising an International Radio-Amateur 
Festival which will be held in Amster- 
dam from September 18th to 26th. 

Amateurs of every nationality are 
invited to send apparatus of their own 
construction to compete for the many 
valuable prizes offered by the Associa- 
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tion, and it is hoped that the exhibition 
of this apparatus will prove an interest- 
ing demonstration of the methods pre- 
vailing in different countries and promote 
a friendly spirit of competition. 

The retary of the International 
Radio Amateur Feest, Amsterdam, will 
be very pleased to send full particulars 
to anyone wishing to take part. Letters 
should be addressed to him at O.Z Ach- 


terburgwal 175, Amsterdam. All er- 


ö poe for freights, 5 etc., will 


e paid by the Association, whose aim is 
mutual good-fellowship 


to encourage 
amateurs and their 


between Dutch 
foreign friends. 


WIRELESS AT WESTMINSTER. 


(By our special Parliamentary 
Correspondent.) 
PERSONNEL OF THE NEW B. B. C. 
In reply to Mr. Wright, M.P., who 
asked whether, in order to safeguard the 
impartiality of the Broadcasting Service, 
the representation’ of all sections of 
political opinion would be secured on the 
body that would conduct that service, Sir 
W. Mitchell-Thomson replied that he was 
not yet in a position to make any an- 
nouncement as tegarded appointments to 
the new organisation. The need for secur- 
ing impartiality in the broadcasting ser- 
vice would not be overlooked. 

oo 


BLIND SPOTS AND DISTANT SHIPS.. 

Replying to Lord Sandon regarding the 
ability of Rugby station to reach ships at 
sea and certain blind spots for reception, 
the Postmaster-General stated that the 
most difficult localities for reception ap- 
eared to be in the Eastern parts of the 
acific Ocean, between Honolulu and 
Valparaiso. The power of the trans- 
missions from Rugby had been increased. 
All radiotelegrams were transmitted twice, 
once during the day and once during the 
night, and experience showed that the 
messages were regularly and reliabily re 
ceived during one or other of these trans- 
missions by ships in all parts of the world. 


TRANSATLANTIC TELEPHONY FROM 
RUGBY. 


In reply to a further question, the 
P.M.G. admitted that there-were still cer- 
tain technical difficulties to be overcome 
before a transatlantic wireless telephone 
service could be offered to the public, and 
no definite date could yet be fixed for the 
opening of such a service. 


SPEECHES AT THE G. B. SHAW 


ER. 

Sir W. Mitchell-Thomson informed Sir 
Walter de Frece that there would have 
been no objection to the broadcasting of 
Mr. George Bernard Shaw's speech on the 
occasion of the dinner given to celebrats 
his 70th birthday if an assurance could 
have been given that argumentative politi- 
cal controversy would be avoided. Such 
an assurance could not be obtained and 
permission was accordingly refused. 

0 


THE AMERICAN DEBT QUESTION. 

Similar objections made it undesirable 
to allow the broadcasting of a dialogue on 
the American debt between the editor of 
a leading London paper and a well-known 
American journalist now in London. 


Wireless 
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WIRELESS CIRCUITS 


in Theory and Practice. 


18.—Reaction (continued). 


By S. O. PEARSON, B.Sc., A. M. I. E. E. 


T was explained in Part 17 how the losses in the 

tuned grid circuit of a valve receiver could be com- 

pensated for to varying degrees by the use of re- 
action, and it was shown that the maximum signal 
strength when receiving telephony is obtained when criti- 
cal reaction is employed. We now come to consider 
further aspects of reaction, chief among them being the 
effects of critical reaction on the quality of the received 
speech or music ; but it will first be necessary to see what 
takes place in a valve circuit when too much reaction is 
employed and self-oscillation occurs at a slightly different 
frequency from that of the carrier wave of the received 
telephony. 

Consider a simple receiving circuit such as that shown 
in Fig. 1. To begin with, let us assume that we are 
receiving the carrier wave only, from the local broadcast- 
ing station, as occurs during the intervals between the 
items of the programme, and suppose that the reaction 
is increased sufficiently to produce self-oscillation in the 
valve circuit. If the circuit is not tuned exactly to the 
same wavelength as the re- 
ceived carrier wave, the 
local oscillations will have a 
slightly different frequency 
from that of the carrier 
wave, and therefore two 
different oscillations of volt- 
age of slightly different fre- 
quencies are being applied 
to the grid. It must be re- 
membered that both of these 
sets of oscillations are high- 
frequency oscillations and 
far above the audible range. Either one of them acting 
alone on the grid would not produce any audible sounds 
in the telephones, but when they are both present to- 
gether the familiar whistling sound may or may not be 
heard, according to the relative frequencies of the two 
sets of oscillations. : 

Exactly why it is that two high-frequency oscillations 
in one circuit are capable of producing an audible note 
can be seen by considering the curves of Fig. 2. At (a) 
the two high-frequency voltages of slightly different fre- 
quency are plotted to the same time base, the two being 
exactly in step or in phase at the commencement of the 
time considered. Since they are not of quite the same 
frequency they gradually fall out of step as time passes, 
until at the instant A they are actually 180 degrees out 
of phase and are thus opposing each other. From this 
time onwards they gradually fall into step again and 
become completely in phase once more at the instant 
denoted by B, the oscillation of higher frequency having 
gained exactly one cycle on the one of lower frequency. 


Fig. 1. — Simple 


receiving 


circuit with reaction. 


Now the voltage on the grid at any instant is equal to 
the sum of the two separate voltages at that instant, and 
consequently the actual variations of grid voltage are 
given by 4 curve obtained by adding together the two 
curves shown at (a). This resultant curve is given at (b) 
in Fig. 2. Note that it is a curve representing a high- 
frequency oscillation of varying amplitude or, in other 
words, a modulated high-frequency oscillation. Further, 
the amplitude, starting at a maximum value, falls to a 
minimum and then builds up to the maximum value again 
in the time taken for one of the high-frequency oscilla- 
tions to gain exactly one cycle over the other. If the 
individual high-frequency oscillations are of equal ampli- 
tude the minimum amplitude of curve (b) is zero, but if 
the amplitudes of the two individual oscillations are 
unequal, then the minimum amplitude of curve (b) is 
equal to the difference between the amplitudes of the 
individual oscillations. i 

It. will be seen that the contour of the amplitudes of 
the oscillations represented at (b) is a pure sine wave 
as indicated by the dotted lines, and the frequency of 
this wave is exactly equal to the difference between the 
frequencies of the two individual sets of oscillations in 
the grid circuit. 
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Fig. 2.—Curves illustrating the production of a beat note. 


We see, then, that by combining two H.F. oscilla- 
tions of slightly different frequency we obtain a modu- 
lated high-frequency oscillation exactly similar to the 
modulated waves sent out from the transmitting station 
when a pure sine wave of low-frequency modulation is 
employed. As the valve is acting as a detector all the 
negative half-waves of the corresponding oscillations in 
the plate circuit are cut off and the mean current in the 
telephones will vary according to the low-frequency 
pulsations, as shown at (c) in Fig. 2. This will give an 
audible note if the difference between the frequencies of 
the incoming oscillations and the local oscillations respec- 
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Wireless Circuits in Theory and Practice.— 

tively is within the audible range of frequencies. By 
varying the frequency of the loçal oscillations the pitch 
of this note can be varied over the whole of the audible 
range, giving the well-known whistle. The low-frequency 
note produced by the. interaction of the two high- 
frequency oscillations is called a ‘‘ beat note,’’ and the 
pulsations are called beats. f 

Suppose that the carrier 
wave being received has a 
wavelength of 300 metres 
corresponding to a frequency 
of 1, ooo, ooo cycles per 
second, and that the local 
oscillations are adjusted to 
a frequency of 999, ooo or 
1,001,000 cycles per second 
corresponding to a wave- 
length of 300.3 or 299.7 
metres respectively. Then 
the beat note will have a fre- 
quency of 1,000 cycles per 
second. As the incoming oscillations have a frequency 
of 1,000,000 cycles per second, and the beat note a fre- 
quency of 1,000 it follows that in this case there are 1,000 
high-frequency cycles to each cycle of the beat note. It 
should be noticed that no matter whether the frequency 
of the local oscillations is 1,000 cycles per second greater 
or 1,000 cycles per second less than that of the carrier 
wave, the pitch of the beat note will be the same. Thus 
if we had two sets of local oscillations, one having a 
frequency of 1,001,000 and the other a frequency of 
999,000, we should get only a single beat note of 1,000 
cycles per second. 

As the frequency of the 1 30 oscillations is varied 
gradually by turning the knob of the tuning condenser 
slowly round, the pitch of the beat note, w hen first heard, 
is very high and gradually gets lower as the circuit 
approaches more nearly into tune with the incoming 
oscillations. When the circuit is exactly in tune with 
the carrier wave the two sets of oscillations have exactly 
the same frequency and the resulting beat note has zero 
frequency, i.e., it disappears altogether. As the con- 
denser knob is turned still further round, the beat note 
reappears and increases in pitch until it once more gets 
above the audible range. 


ORIGINAL WAVE 


BEAT NOTE 


RESULTANT WAVE 


Fig. 3.—Curves showing the 
distorting effect of self—oscil- 
lation. 


Self—oscillation and Distortion. 


In telephony the incoming oscillations are already 
modulated according to the wave shapes of the sounds to 
be reproduced and when a local oscillation is present as 
well, it combines with the received oscillations which are 
already varying in amplitude at an audible frequency. 
(We are assuming here that the local oscillations have a 
frequency slightly different from that of the carrier wave.) 
The resulting high-frequency curve is one whose varia- 
tion of amplitude has very little resemblance to that of 
the original incoming wave, with the result that the 
sounds are very badly distorted, the extent of this dis- 
tortion depending on the relative strengths of the carrier 
oscillations and the local oscillations. 

Another explanation of the distortion could be given as 
follows: When the received oscillations are already 
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modulated according to the wave-shapes of the sounds to 
be reproduced, the local oscillation produces the usual 
beat note of audible frequency, which in turn combines 
with the speech frequencies, giving a resultant low- 
frequency wave altogether different in shape from the 
true wave-shape representing the speech or music. These 
conditions are illustrated graphically by the curves of 
Fig. 3, where the top curve represents the true wave 
which would be obtained in the telephone circuit if no 
self-oscillation were present; the middle curve represents 
the beat note produced by interaction between the Carrier 
wave and the local oscillations; and the bottom curve 
gives the resultant distorted wave due to the combining of 
the two upper curves. 
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Fig. 4.—Modulated wave resolved into three component waves. 


All those who have operated circuits employing reaction 
will have noticed that the music or speech is much deeper 
toned when the reaction is increased up to the point at 
which self-oscillation is just on the point of occurring, 
i.e., when critical reaction is used. The wave-shapes 
representing speech and music are very complex in form, 
but it can be shown that any wave-shape, however com- 
plex, can be resolved into a number of pure sine waves 
whose sum will give the wave-shape in question. The 
principal sine wave obtained in this manner is called the 
„ fundamental ’’ wave, and the remaining sine waves, 
whose frequencies are all exact multiples of the frequency 
of the fundamental, are called harmonics.’ That har- 
monic, which has three times the frequency of the funda- 
mental, is called the third harmonic,’’ and so on. In 
music the harmonics are called“ overtones. ”’ 

It follows then that the complex wave-forms of speech 
or music are really made up of a number of pure sine 
waves of various frequencies, so that in effect, the carrier 
wave is being modulated by a number of audio-frequency 
sine waves simultaneously, all these waves having different 
frequencies. Now when the ‘‘ tone of speech or music 
is deepened it means that the fundamentals and har- 
monics of lower frequency are being given relatively more 
prominence than the higher harmonics or higher over- 
tones. This is exactly what happens in a valve circuit 
where reaction is critically adjusted, the lower frequencies 
being amplified to a greater extent than the higher ones, 
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and in order to explain this it will be necessary to re- 
consider the nature of a modulated carrier wave from 
another point of view: 


Side Frequencies. 


Hitherto we have considered a modulated carricr wave 
merely as a high-frequency oscillation, of constant fre- 
quency, whose amplitude was varied at audio-frequency 
in accordance with the wave-shapes representing the 
speech or music; but actually a modulated oscillation 
consists of three or more high-frequency oscillations of 
different frequencies. This can be shown quite simply by 
considering a high-frequency oscillation which is being 
modulated by a pure sine wave of low frequency—that is, 
one in which the amplitude of the oscillations is being 
varied according to a sine law as indicated by the upper 
curve of Fig. 4. In connection with the production of 
beats considered above it was seen that two H.F. oscilla- 
tions of slightly different frequency produced an audible 
note whose frequency was equal to the difference between 
the frequencies of the H.F. oscillations. Further, we 
saw that if we had two sets of local oscillations, one 
having a frequency of, say, / cycles per second greater, 
and the other f cycles per second less than that of the 
carrier, we should get only a single beat note of f cycles 
per second. Now in the case of the received modulated 
wave indicated in Fig. 4 (a), we can reverse this process 
and split up the modulated H.F. oscillation into three 
component high-frequency oscillations each of constant 
amplitude The first of these is the true carrier wave 
shown at (c) in Fig. 4. Let its frequency be F cycles 
per second. Then if f is the note frequency or frequency 
of the ‘‘beat note,’’ the other two sets of H.F. oscilla- 
tions shown at (b) and (d) will have frequencies of 
(F + f) and (F — f) cycles per second respectively. It 
is the interaction of these three waves which produces the 
modulated wave (a) by the principle of beats, the audible 
sound being actually a beat note. 

In Fig. 4, the oscillations represented by the curves 
(b) and (d) are referred to as ‘‘ side frequencies,’’ that 
at (b) being the upper side frequency, and that at (d) 
the lower side frequency. For a very low-pitched note 
the side frequencies are almost equal in value to the fre- 
quency of the carrier wave, whereas for a high-pitched 
note the side frequencies are further removed from the 
carrier wave. In an actual telephony transmission the 
audio-frequency modulation consists not merely of a single 
sine wave but is made up of a number of sine waves of 
different frequencies. As before, we have the central 


carrier wave and a separate pair of side frequencies 


corresponding to each audio-frequency note or harmonic. 
Thus for a note represented by a more or less complex 
wave-form, which is made up of a number of funda- 
mentals and harmonics covering a considerable range of 
audible frequencies, there will be a band of side frequen- 
cies on each side of the carrier, and these are called the 
‘side-bands.’’ So really, when we are receiving tele- 
phony we are actually receiving a large number of H.F. 
waves simultaneously, all having frequencies or wave- 
lengths within a small band, the outer limits of which 
are determined by the highest pitched harmonic in the 
audio-frequency wave. 
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It was shown in Part 17 that when the reaction was 
critically adjusted the tuning became very sharp and the 
resonance curve very narrow and pointed. Suppose that 
such a circuit is tuned exactly to the carrier wave of a 
telephony transmission. Then the carrier wave itself will 
be received much more efficiently than the side frequen- 
cies; and those side frequencies which are nearer to tlie 
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Fig. 5.—Resonance curva showing that side frequencies are 
amplified to varying degrees according to their proximity to the 
carrier frequency. 


carrier frequency (representing low-pitched notes) are 
amplified to a much greater extent than the side frequen- 
cies which are furthest removed from the carrier wave 
(representing the highest-pitched notes). These condi- 
tions are clearly shown by the resonance curve of Fig. 5. 
Thus with sharp tuning the lower-pitched notes are given 
greater prominence than the higher ones, and the speech 
or music has a deeper tone. This is sometimes an advan- 
tage, as in the case where a low-frequency transformer 
which has a tendency to augment the higher-pitched notes, 
forms part of the circuit. 

The low-toned effect will only be obtained when the 
receiving circuit is tuned to the carrier wave ; if the circuit 
is slightly detuned from the carrier wave so as to be in 
tune with one of the outer side frequencies the quality of 
the speech or music changes altogether, becoming thin 
and sharp. For the best results as regards quality in 
broadcast reception the tuning should not be too sharp 
and critical reaction should not be employed; broader 
tuning gives a more uniform reception of all the frequen- 
cies represented in the low-frequency wave. 


Side-band Telephony. 


There is one form of telephony transmission in which 
the carrier wave itself is suppressed altogether at the 
transmitting station and only the side frequencies are sent 
out. These side frequencies are picked up by the receiv- 
ing apparatus, but if an ordinary receiver were used the 
sounds obtained from the telephones would be quite un- 
intelligible. To reproduce the original sounds entering 
the microphone the equivalent of the carrier wave has to 
be reintroduced at the receiver in the form of a local 
oscillation. This forms beats with the incoming side fre- 
quencies, the beats themselves representing the sounds. 
This type of transmission is not suitable for music on 
account of the great difficulty in making the frequency of 
the local oscillations exactly equal to that of the sup- 
pressed carrier wave. 
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A Review of the Latest Products of the Manufacturers. 


THE WATMEL AUTOCHOKE. 

The idea of incorporating in a single 
unit the apparatus necessary for provid- 
ing choke L.F. coupling will be readily 
appreciated. The choke, coupling con- 
denser and grid leak can be completely 
wired together so as to present four ter- 
minals for connecting to the H.T. positive, 
the plate, the grid and L.T. negative, 
rendering the unit readily interchangeable 
with an intervalve transformer. Choke 
coupling is capable of maintaining a high 
degree of quality when sar agli in a 
speech amplifier, owing to 
able inductance of the winding connected 
in the plate circuit, while the grid leak 
is virtually in shunt across the winding. 
The absence of a step-up ratio, however, 
limits the extent of amplification, as com- 
pend with transformer coupling, though 
y a suitable choice of valves a satisfac- 
tory degree of magnification is obtainable. 
The Watmel Autochoke, a product of 
Watmel Wireless Co., Ltd., 32a, Gos- 
well Road, London, E.C., is not a 
simple choke coupling unit, inasmuch 
as only a portion of the winding is 
connected in the valve plate circuit. The 
aim jis apparently to obtain a step-up 
ratio, as with transformer coupling, yet 


An auto-transformer for intervalve coup- 
ling fitted as a complete unit with coupling 
condenser. 


maintaining a reasonably high value of 
primary inductance without creating a 
coil of exaggerated dimensions possessing 
excessive self - capacity. Measurement 
reveals the primary inductance to be of 
the order of 20 henries, an exceedingly 
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extremely useful 


high value, bearing in mind that many 
intervalve transformers possess a primary 
inductance of only about 5 henries. The 
secondary inductance, that is, the induct- 
ance of the total winding, is 153 henries, 
showing the turns step-up ratio to be 
about 1 to 4. 

As to construction, the unit is certainly 


attractive, the grid leak and condenser, - 


the latter having mica dielectric, being 
contained under an ebonite cover and 
mounted on a polished ebonite plate carry- 
ing the terminals. The cylindrical case 
forms the closed magnetic core and is 
built up in two sections exactly similar. 
Instead of the usual] carefully laminated 
core so generally adopted, the two sections 
are of cast iron, cleanly machined to fit 
tightly and pulled closely together by a 
central screw, no provision being made to 
break up the magnetic circuit to eliminate 
eddy currents. “Externally, the case is 
finished a dull black, whilst the substan- 
tial brass clip used for mounting is nickel 
plated, and looks well. For securing the 
unit to the panel or baseboard, slots are 
provided instead of holes, a simple yet 
feature for making 
allowance for any error when marking 
out the positions for the fixing screws. 
90900 
THE CLEARTRON PDIKAST * 
CONDENSER. 


It would seem to have been the 
endeavour of many condenser manufac- 
turers during the past few years to pro- 
duce a variable condenser having cast sets 
of plates. In striving to make a really 
Jow loss condenser, the use of cast plates 
eliminates the dangers of imperfect con- 
nections, sometimes met with when 
stamped plates are clamped together 
between spacing washers. 


The Cleartron Radio Co., 1, Charing 


Cross, London, S. W. 1, in conjunction 
with S. A. Lamplugh, Kings Road, 
Tyseley, Birmingham, have recently 
produced what is probably the first 


British condenser having diecast plates. 
Judging by the light weight of the 
condenser the plates are machine cast, 
probably from a form of aluminium 
alloy. Hitherto, the successful casting of 
condenser plates has been carried out with 
alloys, which expand during cooling, such 
as type metal, and the use of an 
aluminium alloy, though generally not so 
suited to small jobs, does undoubtedly 
produce a clean cast. The moving plates 


in this instance are cast around the centre 
spindle, whilst the fixed plates are pro- 
vided with lugs, which are attached to 
two Bakelite strips, well arranged to limit 
dielectric loss to a minimum. Other 
than the two screws used for secur- 
ing these strips, all fixings are made by 
riveting, the framework being apparently 
built up before the moving plates are 
brought into position. 


Cleartron condenser with diecast plates. 


The bearings are of simple form, one 
consisting of a depression in a hard spring 
washer, held accurately in position 
between three pegs on the frame, while 
the other is an adjustable bush. The 
bearing faces are conical, no actual bear- 
ing being obtained on the spindle itself, 
but rather on the tapering ends of the 


iecast moving plates. 
diecas g paun 


FRAME AERIAL WIRE. 

The London Electric Wire Company 
and Smiths Ltd., Playhouse Yard, Golden 
Lane, London, E.C.1., now manufacture 
a useful multistrand conductor suitable 
for frame aerial construction. It has a 
silk braided covering and js obtainable 
in various colours. The trade name 18 
“ Lewcos ’’ wire. 

Another recent product is Lewcoflex,” 
which is a multistrand flexible wire 
covered with vulcanised india rubber which 
will be found suitable for making the 
connections to moving parts such as coil 
holders and rotating inductances. 
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23.—-Preece Installs the First Practical Wireless System. 


N June, 1892, a Royal Commission, which had been 
1 appointed to enquire into the practicability of elec- 

tric communication between the shore and lighthouse 
and lightships, authorised Sir William Preece to proceed 
with his proposed scheme in order to test the theoties he 
had formed as a result of his numerous experiments with 
induction, some of which were described in the last instal- 
ment of this series. 


Experiments in the Bristol Channel. 


The Bristol Channel was selected as a suitable place 
for the experiment, for here are two islands, Flatholm 
and Steepholm, distant from the mainland (Lavernock 
Point) 3 and 5 miles respectively. Communication was 
easily established over the 
shorter distance (3.3 miles), but 
between Lavernock and Steep- 
holm (5.35 miles) conversation 
was found to be impossible, and 
Morse signals, although percep- 
tible, were unreadable. 

In March, 1898, Sir 
William's system was perman— 
ently established between 
Lavernock Point and Flatholm, 
and was handed over to the 
War Office. A few months 
later S. Evershed’s relays were 
added to work a call bell, 
making the system complete 
and practical,’’ as it was then 
described. . 

In the meantime Sir William 
was experimenting and signal- 
ling in the Bristol Channel 
from a steam launch, which 
carried an insulated copper 
wire half a mile in length. One 
end was attached to a buoy, so that it could be stretched 
either above the water or submerged. Near the shore, 
signals were well received both with the wire above and 
under the water. At-a distance of a mile, however, 
signals were only received when the wire was out of the 
water. Sir William concluded that electromagnetic 
waves are either dissipated in the sea-water, or that they 
are reflected from the surface of the water as are rays 
of light. ö 

Further experiments were made (in 1894) near Frod- 
sham, in Cheshire, and in the Highlands at Loch Ness, 
Where it was found possible to send Morse signals, as 
before, and also to carry on a telephonic conversation 
without wires over a distance of 14 miles. Indeed, sounds 
in the receiver were so loud that they were sufficient to 


e 


Sir William Preece. 


call up ” the distant operator! A voltage of 140 (100 
dry cells) was used in these latter experiments, two Bell 
telephones being employed as receivers, and simple 
granular- carbon Deckert's microphones as transmitters. 
Experiments were also carried out successfully between 
Arran and Kintyre, across Kilbrannan Sound. Here two 
parallel lines, four miles apart, were used, together with 
two insulated wires laid along each coast, 5o00oft. above 
sea level and 5 miles apart. 

So far the transmissions had been only of an experi- 
mental nature, but on March zoth, 1895, the cable 
between the Isle of Mull and the mainland, about 2 miles 
away (near Oban), broke down. For a week, until the 
cable was repaired, communication was maintained with- 
out difficulty by laying an in- 
sulated wire, 14 miles in 
length, along the ground from 
Morven, on the Argyllshire 
coast, while on Mull the tele- 
graph wire (about 2 miles in 
length) between Craignure 
and Aros was used. The ordi- 
nary commercial service was 
carried on by these means, 
about 160 public messages 
being exchanged, including a 
Press telegram of 120 words. 

Although Preece’s system 
gave great promise, its limita- 
tions were soon realised. As 
the distance between the two 
Wires increased, the length of 
the wires had to be increased 
also, and it was found to be 
necessary for the length of each 
wire to be roughly equal to the 
distance between the two. 
Thus, although quite successful 
for communication over short distances, this system was 
useless for long-distance work, on account of the great 
lengths of wire necessary for its successful working. 


Communication with Lighthouses. 


In 1899 Preece experimented in the Menai Straits, 
telephoning without wires from Anglesey to the lighthouse 
on the Skerries rocks, nearly 3 miles distant. This was 
accomplished by erecting a wire, 750 yards in length, 
across the Skerries, and erecting on the Anglesey shore 
a second wire, 34 miles in length. At each end of both 
wires copper plates were sunk in the sea. Telephonic 
and telegraphic communication was also established be- 
tween the lighthouse on Rathlin Island (off the north coast 
of Ireland) and the mainland, 8 miles away. 
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As a result of his long research and numerous experi- 
ments, Sir William arrived at definite conclusions in re- 
gard to the part played by the earth in electromagnetic 
operations. The earth, he stated, acts simply as a con- 
ductor, and, as a rule, a very poor conductor, deriving its 
conducting property principally from the moisture it con- 
tains. He stated it to be his opinion that“ although 
communication across space has thus been proved to be 
practicable in certain conditions, these conditions do not 
exist in the case of isolated lighthouses and lightships, 
cases for which it was specially desired to provide. The 
length of the secondary [wire] must be considerable, and, 
for good effects, at least equal to the distance separating 
the two conductors. Moreover, the apparatus to be used 
on each circuit 1s cumbrous and costly, and it may he 
more economical to lay an ordinary submarine cable. 


ess 
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space, ships could find out their positions in spite of dark- 
ness and of weather. Fog would lose one of its terrors, 
and electricity become a great life-saving agency.”  __ 

That Preece realised that there might be great possi- 
bilities in wireless communication is clear from a striking 
address he delivered (February 23rd, 1894) before the 
Royal Society of Arts. On this occasion he gave an 
account of its experiments extending over the previous 
ten years, and gave rein to his imagination when he con- 
cluded by saying: 

Although this short paper is confined to a description 
of a simple practical system of communicating across 
terrestrial space, one cannot help speculating as to what 
may occur through planetary space. Strange, mysterious 
sounds are heard on all long telephone lines when the 
earth is used as a return, especially in the calm stillness 
of night. Earth currents are found in telegraph circuits, 


Above we reproduce a photograph, taken om Jume 25th last, of a group of members of the Transmitter and ees Section of 


the Radio Society of Great Britain. In the front eof the 


& R. (2MK). Maurice Child, 
Simmonds, Member ef Committee, T. & R. (20D). 
Member of Committee, T. & R. (28H). 

T. & R. Bulletin and Member of Committee, T. 
Reeves, Member of Council, R. S. G. B. (6H O). 
friends, are: A. 
aoe aad L. H. Thomas 


Member of Committee, T. 


(6QB). 


oclety of Great Britain, price 6s. unmounted, or 8s. mounted. 


„Still, communication is possible even between 
England and France, across the Channel, and it may 
happen that between islands where the channels are rough 
and ragged, the bottom rocky, and the tides fierce, the 
system may be financially possible. It is, however, in 
time of war that it may become useful. It is possible 
to communicate with a beleaguered city either from the 
sea or on the land, or between armies separated by rivers, 
or even by enemies. 

As these waves are transmitted by the ether, they 
are independent of day or night, of fog, or snow, or rain, 
and therefore, if by any means a lighthouse can flash its 
Indicating signals by electromagnetic disturbances through 
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roup, reading from left te right, can be recognised : A. 
on. Sec., R.S.G.B., Member of Committee, T. & R. 
H. Bevan Swift, A.M.I.E.E., Chairman, T. & R 
arcuse, Hon. Sec., T. & R. (2NM). J. A. J. 
& R. (5TR). 8 
Other well-known transmitters in the group whe will be ed by 

D. Gay (NF); F. H. Haynes (2DY); A. Hinderlich; S. K. Lewer (6LJ); M. F. J. Samuei (5HS); C. W. Goyder 
We understand that copies of this photograph can be obtained, 


J. E. Nickless, Member of Committee, T 


t free, from the Radio 


pos 

The size of the photograph is 19in. by 10jin. 
and the aurora borealis lights up our northern sky when 
the sun’s photosphere is disturbed by spots. The sun’s 
surface must at such times be violently disturbed by elec- 
trical storms, and as oscillations are set up and radiated 
through space, in sympathy with those required to affect 
telephones, it is not a wild dream to say that we may hear 
on this earth a ‘ thunderstorm ° in the sun. 

If any of the planets be populated with beings like 
ourselves, having the gift of language and the knowledge 
to adopt the great forces of Nature to their wants, then, 
if they could oscillate immense stores of electrical energy 
to and fro, in telegraphic order, it would be possible for us 
to hold commune by telephone with the people of Mars.” 
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AERIAL FILTER CIRCUITS. _ 


Experiments with a Simple Method 


By P. D. 


HE large number of broadcast stations operating 
on proximate wavelengths necessitates the use of 

a receiver of great selectivity when any attempt is 

made to listen to distant stations. The problem of selec- 
tivity under these-conditions is rendered more difficult by 
the fact that the signals, that is, speech and music, extend 
over a comparatively wide area marked by the upper and 
lower side bands. There are two general methods of 
reception which are used at the present time with satis- 
factory results. They are respectively the superhetero- 


dyne, or frequency-changing method, and the use of a 


balanced or neutrodyne multivalve amplifier, each stage 
being tuned to the desired frequency. Both methods 
necessitate the use of a comparatively large number of 
valves, and from an amateur point of view are somewhat 
expensive, both in initial outlay and running costs. 
The writer has recently conducted some experiments 
on rather different lines with a view to obtaining great 
selectivity while employing only one or two valves. In 
the early days of wireless telegraphy, in which communi- 
cation was carried out by spark transmitters, selectivity 
was obtained merely by the use of a number of coupled 
tuned circuits, the early Marconi multiple tuner being 
a typical example of such a tuner. The problem of 
separating a number of spark stations without a valve 
receiver was even greater than of separating a number of 
broadcasting stations, since the decrement in the former 
case was in many cases much greater. It seemed, then, 
that it might be possible by the use of some form of 
multiple tuner in conjunction with, perhaps, a two-valve 
receiver, to produce sufficient selectivity to obtain results 
similar to those given by a multivalve neutrodyne set. 
The following laboratory experiments were first of all 
conducted. A local source of fairly highly damped 
oscillations was provided by means of a suitably adjusted 
shunted buzzer wavemeter. The actual effective wave- 
band was found to be greater than that obtained with an 
ordinary modulated continuous wave. A tuned circuit, 
consisting of an inductance 
in parallel with a variable 
capacity, was connected to 
a rectifier and a microam- 
meter, which was used to 
measure the rectified cur- 
rent. The tuned circuit was 
brought into resonance with 
the oscillations, and the oscillator was weakly coupled to 
the tuned circuit, the rectified current being measured. 
The wavelength of the generator was then varied by about 
4 metres. The coupling was kept constant and the change 
in rectified current was noted. As might be expected, 
this was very small, showing that the selectivity of the 
system was exceedingly poor. This is due, of course, to 
the fact that the damping of the tuned circuit is high 
owing to the comparatively low resistance connected 


Fig. 1.—Busser wavemeter 
loosely coupled to a tuned 
rectifier. 
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across it due to the rectifier and the microammeter. This 


arrangement is shown diagrammatically in Fig. 1. 

The circuit shown in Fig. 2 was next connected. Here 
the generator is coupled by a few turns T to an aerial 
and earth circuit containing a tuned circuit L, C,, tuned 
to the same frequency as that of the oscillations. The 
tuned circuit L, C, was then weakly coupled to the 
measuring circuit L, Ca, and the rectified current at 
resonance was again recorded. The cenerator was then 


p 


Fig. 2.—Circuit to demonstrate the Improved selectivity obtained 
with a coupled aerial circuit. 


detuned through the same wavelength range, that is, 
about 4 metres, and the change in rectified current again 
measured. This time there was an appreciable diminu- 
tion in current, showing that the system had become more 
selective. The diminution, however, was not great 
enough to be of any practical value, since, as will be 
seen from the tables below, the rectified current from two 
signals of equal intensity only a few metres apart were 
both of the same order, indicating, of course, that one 
would interfere with the other. The circuit of Fig. 2, of 
course, is an ordinary loose-coupled receiver, and the 


TABLE I. 


— — eel 


First | Second | Third 
Experi- | Experi- | Experi- 


ment. ment. ment. 

Rectified current at resonance (micro- 

BMPS.) ù 35 10:0 100 10:0 
Rectified current retuned, direct 

, eD 9:5 9˙0 9˙0 
Rectified current retuned, loose coupled | 8'1 6:0 7˙4 
Eist Nitor coeire Gan E ECARE NANS 4:2 2:5 3:2 
Second filte n 2˙4 “15 2-0 


difference in rectified current on detuning contained in 

the arrangements of Fig. 1 and Fig. 2 is an indica- 

tion of the effect of using an ordinary loose-coupled 
A 39 
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‘Aerial Filter Circuits. — 
aerial circuit. As the arrangement of Fig. 2 was 


obviously insufficiently selective, some form of filter had 


next to be tried. 

Since the experiments were being conducted with a 
view to obtaining some form of practical tuner, the filter 
arrangement obviously had to be as simple and straight- 
forward as possible; an intermediate resonant circuit was 
then inserted between L, Ci and L, Ca, the arrangement 
being shown in Fig. 3. The normal and correct method 
of inserting an intermediate resonance circuit is shown 
in Fig. 4, and simply consists in including a link. This 
results in there béing no direct coupling between the 
circuits X and Z, but coupling between X and Y and 


Fig. 3.—- Tuned intermediate circuit inserted between the aerial 
and secondary (rectifier) circuit. 


Y and Z. To insert a link of this nature in an aerial 
tuning system which is to be used with plug-in coils is 
obviously far too complicated, and accordingly the system 
shown in Fig. 3 was adopted, the circuits L, C, and L, 
C, being placed sufficiently far apart to prevent any 
substantial coupling between the two, moderately tight 
coupling existing between L. C, and L, C,, and I. C, 
and L Ca. The three tuned circuits were brought into 
resonance, and the rectified current again measured. 
The generator was then detuncd through the same fre- 
quency, and the change in rectified current again measured. 
This time a very appreciable change was obtained, the 
current falling to about one-third of the value at reson- 
ance. Another filter circuit L. C, was then intro- 
duced between L, C, and L, Ca, and similar measure- 
ments were again taken. . This time it was found that 
the rectified current out of resonance was about a quarter 


Y 


X 2 
Fig. 6. -A more efficient method of coupling the intermediate 
circuit. 
of that obtained at resonance. This result appeared 
promising, since merely by introducing two filter circuits 
the received current just off resonance can be very materi- 
ally reduced. It must be remembered that the experi- 
ments were made on a form of transmission which was 
exceedingly ‘“‘ broad,” and that the damping in the final 
circuit in which measurements were taken was very high. 
Obviously, then, it appeared that if the two filter circuits 
A 40 
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were introduced between the aerial circuit and an ordin- 
ary two-valve high-frequency and detector. receiver em- 
ploying reaction, on ordinary broadcast signals the 
selectivity’ would be increased to a very much greater 
extent. 

The selectivity which is obtained with a series of 
cascaded resonance circuits depends upon the coupling 
between the various resonance circuits, and also the damp- 
ing of the circuits. Several sets of readings on various 
wavelengths were taken, and will be found tabulated. 
The inductances and capacities used in these tests were 
not of the ultra low-loss type, and some tests made sub- 
sequently showed that the results could be improved by 
using better inductances and capacities. Readers who 
are fond of solving simultaneous differential equations 
may care to examine mathematically a system such as that 


shown in Fig. 3, with a view to determining the optimum 


coupling, but little useful purpose will be served, since 
it can be determined empirically with far less trouble. 
The filter system was then tested on actual broadcast 
signals, and the receiver shown in Fig. 5 was employed. 
This consists of a centre tap neutrodyne circuit with re- 
action from the anode circuit of the detector valve. A 
loose-coupled aerial system was used, a series condenser 
being inserted in the aerial lead, the circuit being tuned 
to resonance by means of a variable condenser in parallel 
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Fig. 5.—Neutrodyne circuit used for selectivity tests en bread- 
cast wavelengths. 
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with the aerial tuning coil. The receiver was then neutro- 
dyned, and adjusted so as to be perfectly stable. The 
London broadcast station was then tuned-in, the receiver 
being situated about 12 miles away. A wavemeter was 
then adjusted to the wavelength of the Bournemouth 
station, and the receiver brought into resonance. By 
using the full reaction on to the anode coil the station 
could be clearly heard, but there was still a certain 
amount of interference from London. An aerial filter 
circuit was then introduced between the aerial coil and 
the closed circuit of the receiver. Fairly tight coupling 
was employed between the three circuits, and when the 
filter circuit was brought into resonance with the 
Bournemouth station it was found that the signal strength 
had not diminished by any appreciable amount. At the 


same time there was not the slightest trace of the London 


station. Moreover, moving the variable condenser which 


tunes the filter through about 2 degrees, completely elimi- 


nated the Bournemouth station. During the initial 
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Aerial Filter Circuits.— : 

search without the filter no trace of any station was heard 
between London and Bournemouth, but by tuning to an 
intermediate wavelength only a few metres above London 
an unidentified foreign station, apparently speaking in 
German, could be heard clearly, without the remotest 
trace of London or Bournemouth. This, it should be 
remembered, was with only one filter. 

It is believed that at close ranges to a broadcast station 
with an ordinary two-valve receiver employing a tuned 
anode coupled H.F. valve and detector that difficulty is 
experienced even in receiving without interference a 
station such as Madrid, which is about 8 metres above 
London. Here, again, it was perfectly simple to receive 
Madrid without a trace of London or any other station 
even nearer in wavelength. It was found that by using 
two filters, three stations could be received over a wave- 
length range represented by 2 degrees, on the condenser 
tuning the anode circuit of the first valve. Selectivity 
of this nature, of course, would have been utterly un- 
obtainable without the use of filters. This fact was 
quickly demonstrated by connecting the aerial directly to 
the grid of the first valve, when nothing but the most 
powerful station could be heard. 


Low-loss Components Essential. 


The success of a filter system of this nature depends, 
of course, upon using low-loss condensers and coils. It 
is interesting to note that in making the initial experiments 
two coils were used in the filter of somewhat doubtful 
origin. They were of the wide, well-spaced, basket type, 
and appeared to be reasonably efficient. It was found, 
however, -that the tuning was absolutely flat, and the 
signal strength was diminished to about a quarter of what 
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it should have been. Examination of the coils did not 
reveal anything in the nature of short-circuited turns, and, 
accordingly, they were disconnected from their mounts, as 
faulty insulation was suspected. This, however, was not 
the case, and it was found eventually that the trouble was 
due entirely to dielectric losses, due to the substance in 
which the coils had been dipped. Incidentally, the 
insulation resistance between the covering and the wire 
itself was of the order of less than 1 megohm. 
Obviously, the lower the losses the greater will be the 
selectivity, but experiments showed that it was possible 
to obtain quite good results with moderately efficient 
coils and condensers. 


Selectivity at Low Cost. 


In the writer’s opinion the experiments proved quite 
conclusively that it is ndt necessary to use a multi-stage 
neutrodyne or superheterodyne receiver in order to obtain 
useful selectivity, although, of course, it is not suggested 
that the selectivity of the aerial filter system is as good 
as that obtained with the types of receivers mentioned. 
Further, the results obtained appeared to be better than 
those given by the use of series or parallel rejector or 
acceptor circuits, or wave traps used and connected in the 
conventional manner. The cost of the filter circuit is 
negligible, being confined to two or three variable con- 
densers, which can be obtained for less than ros. each, 
and two or three good tuning coils, of which the cost is 
negligible if home-made. Some further conception of the 
selectivity of the arrangement may be obtained when it 
is mentioned that if even one of the circuits is out of 
resonance, it is practically impossible to pick up any 
station at all, except, perhaps, a trace of the local broad- 
cast station. ö 


Marconi's Wireless Telegraphy Co., 
Ltd. (Marconi House, Strand, W. C. 2.) 


Wireless Panels. 


“Sindanyo,’’ an insulating material 
which makes excellent panels for wireless 
purposes, is described in a handsome bro- 
chure issued by the manufacturers, 
Messrs. Turner Brothers, Asbestos Co., 
Ltd., Rochdale. Particulars will be 
gladly supplied by the firm. 
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Sylverex Crystals. 


We are informed that, owing to a fire 
breaking out at the Sylverex factory, at 
Hatton Garden, stocks of Sylverex 
Crystal and Permanent Detectors carried 
there were destroyed. 

Ample stocks for present demands are, 
we understand, held at the Head Office, 
at 41, High Holborn, W.C.1, where all 
direct orders can be dealt with immedi- 
ately. The Trade can supply as usual. 

2 000 


B.T.H. Valves and Sets. 


When purchasing a new valve, the 
wireless user appreciates a maximum 
amount of information concerning its 
characteristics, etc. In this connection 


prehensive information which has been 
prepared and printed on neat slips for in- 
clusion in each valve carton. Fhe slips 
are printed in different colours, varying 
according to the type of valve dealt with. 

The B.T.H. Co. announces many reduc- 
tions in the prices of radio apparatus. 
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Varley Magnet Co. 

The Varley Magnet Co., which is well 
known as a subsidiary Company of Oliver 
Pell Control Ltd., is now marketing 
Varley Bi-Duplex Wire-wound Anode 
Resistances. This firm is not connected 
in any way with the Varley Radio Co., 
and we find that there has been a little 
confusion owing to the similarity in name. 
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Creed and Co. (Telegraph Works, 
Croydon). Illustrated booklet descriptive 
of the application of Creed apparatus to 
Radio Telegraphy. 

Globe Engineering Co., Ltd. (Brig- 
house, Eng.). List No. 14, giving parti- 
culars of Battery Charging Motor Genera- 
tors, Switchboards and Charging Panels. 


Leaflet No. 1,056, providing an illustrated 


description of the Marconi Recording Re- 


ceiver Type R. g. 5. for general services. 
A. F. ulgin and Co. (9-11, Cursitor 


Street, London, E. C. 4). List No. 104, 
describing Decko Radio Products. List. 
No. 105, dealing with Competa Radio 
products. 

Marconiphone Co., Ltd. (210-212, 
Tottenham Court Road, London, W. I.). 
Publication No. 564 F (5rd Reprint) —a 
comprehensive catalogue with illustrations 
of Marconiphone and Sterling Radio Re- 
ceivers, Accessories and Components. 

M. A. P. Company (246, Gt. Lister 
Street, Birmingham). Catalogue of turned 
parts, terminals, plugs, sockets, etc. 

L. McMichael, Ltd. (Wexham Road, 
Slough, Bucks). Comprehensive booklet, 
with diagrams and illustrations, relating 
to the MH Dimic Coil. 

A.F.A. Accumulators Ltd. (9a, Diana 
Place, Euston Road, London, N. W. I.). 
List No. 20, dealing with A. F. A. accu- 
mulators, also Duros cells for use with 
dull emitter valves. 

The Ever-Ready Company (Great Bri- 
tain) Ltd. (Hercules Place, Holloway, 
London, N.7.). Illustrated particulars of 
the FEver-Ready 20 volt H.T. wireless 
accumulator. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, Tae Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and addres. 


THREE-VALVE LONG RANGE RECEIVER. 


Sir,—With reference to Mr. James’ recent design of “A 
Three-Valve Long Range Receiver,’’ published in your issue of 
26th May, I have recently constructed this set, and the very 
least I can do is to express my keen appreciation. Frankly, I 
am astonished, even as a “ practised hand, at what can be 
done with this 3-valver. 

Mr. James, I think, is to be congratulated, as, in my humble 
opinion, this design, while, of course, it shows the usual care 
and originality of all “ W. W.“ work, marks a distinct advance 
in H.F. amplification and selectivity. 

The greatest care was taken in duplicating every detail 
of the layout, etc., which is no doubt of some importance, as 
well as the correct valves, grid bias, etc. 

By the way, I find the best H.T. value for H.F. and detector 
to be 80 and not 60, as stated. This, of course, may be due 
to some individual characteristic of the particular valves I 
have. I have often observed big differences in valves of the same 
make and type. | 

The power obtained on distance is very good, and for selec- 
tive qualities I can only say that it is easy to bring in Edin- 
burgh practically free from 2DE at one mile from the latter, at 
good loud-speaker strength. 

I have observed that at no time do you publish “ reports 
from readers as to their,results, and while appreciating your 
probable reasons for this, I do think it of some value to give 
from time to time a summary of any exceptional performance 
just as a standard of comparison.“ 

My complete log for the set so far (during 2 days’ use) is 
17 stations, all tuned on the loud-speaker at varying strengths. 
These were nearly all got in daylight on an indifferent aerial. 

Dundee. J. S. MACHARDY. 


[[The publication of readers’ reports on the satisfactory 
results obtained with Wireless World sets would take up con- 
siderable space. The only purpose in publishing such ‘etters 
would be to inspire confidence of readers in the sets described, 
and this we confidently believe is already assured.— Ep.] 


COMMUNICATION ON LOW POWER. 


Sir,— As the owner of a low-power station I was delighted to 
read the letter from Mr. Exeter in the July 21st issue. I agree 
with him that reduction of power after contact has been 
established may be interesting but of little value. Some days 
before the publication of his letter I had written to a member 
of the Committee of the T. and R Section, R. S. G. B., with 
regard to QRP tests. I suggested that during a whole week in, 
say, October, no British station should use more than 10 watts 
input, and that a list of stations which would be active should 
be sent to as many foreign journals as possible, and the greatest 
publicity be given to the tests so that positive results might be 
obtained. I am of the opinion that, as our short-wave band is 
so crowded, those stations which use high power and have been 
in communication with DX countries, should close down for one 
week and allow the QRP stations every chance of “ getting 
over,” and not merely reduce power to the 10 watts. 

As results obtained on lower power at 6YW have been re- 
ported from time to time in the wireless journals, may I state 
that the power stated was in every case the power used to 
establish contact. I place no value on any other method of 
using low power. 

For the benefit of any of your readers who think high power 
necessary to establish contact I give the names of the countries 
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with which I have been in communication on low power. These 
details are not given because of any wish to boast, as I am 
fully aware that much better work may be done by anyone with 
more patience and time. 

2 watts on 45 metres.—All Britain, Irish Free State, France, 
Belgium, Holland, Germany, Sweden, Spain, East Prussia, and 
Porto Rico (R4). d 

4 watts on 45 metres.— Italy, Denmark, Poland, Finland, 
Tunis, Madeira, Canadian ist district (R5). 

6 watts on 45 metres.—U.S.A. 1st district (RG to RA), Arctic 
Circle (LAIA), Austria and Portugal. Heard in Ontario and 
Indiana. On 7 watts I kept a schedule with GX-6MU until he 
arrived in Sydney (C.B.); lowest QRK was R5. 

Hoping that all transmitters will give their -support to this 
scheme of low power tests. T. P. ALLEN, M.Sc. 

Belfast. (Gi6Y W). 


THE MELTING POT OF BROADCASTING. 


Sir, — With the general tenor of your remarks under the head- 
ing of The Melting Pot of Broadcasting most readers will, 
presumably, agree, and one feels a real sympathy with the 
manufacturer who has to produce apparatus for coming seasons 
under such handicaps. 

There is one aspect, however, which I think should be 
emphasised. There are different localities with conditions 
peculiar to themselves each calling for some consideration from 
the manufacturer, though inevitably adding to his problems. No 
part of the country offers a better field for the sale of good 
wireless receivers than the South of England, because here are 
many thousands of moneyed and retired people able to purchase, 
and with full time at their disposal to enjoy, wireless. 

I stress the word “enjoy” because, on the ordinary broad- 
cast band, this is just what they cannot do owing to the grow- 
ing prevalence of Morse signals, which no set will cut out. 
Just think of a middle-aged couple, with no taste for experi- 
menting or technicalities, but with some appreciation of the 
arts, listening to a first-class item, when, unceremoniously, their 
nerves are suddenly set jangling by spark interruption; this 
happening, with only short intervals of ether-clearness, when- 
ever they attempt to listen. What do they do? Scrap the 
radio, and buy a modern gramophone. This has occurred in 
several cases to my knowledge. 

There is one salvation, though—Daventry. Thanks to 5XX 
the South Coast can and does enjoy excellent reception. 200-600 
metre receivers, Daventry coils extra (and therefore, perhaps, 
unbought—extras are hated), were sold to lots of people who 
now naturally say: I don’t care for the wireless. 

Except for fans and hams the type of outfit called for 
in the South in quantity is, in my opinion, detector (SX X can 
be received here well on crystal, given good aerial-earth condi- 
tions) followed by a _ resistance-capacity couplied amplifier 
designed for cone loud-speaker reception on Daventry only, and 
where possible working direct from the electric mains. Once 
tuned permanently there would be nothing to do except switch 
on (batteries are a terrible bugbear to elderly people). 

I am convinced that the average discriminating potential 
broadcast listener, with the money and time at his disposal, 
wants quality of programme and reception, simplicity, and no 
trouble, and is no more likely to tolerate interfering signals than 
he would permit a noisy child in the concert room. Daventry 
alone offers anything approaching such reception here. 

Hove, Sussex. W. M. CARR. 


- we — 


— ~e -> 
ra 


AUGUST ih, 1926. 


SARE GBSSPRERBEGRRGREES 
: Pig 
5 (Ase 


TATTO 


r <> 
* * — 
U 
Thy 
f 
„ 57 < 
} th 
~ 
) | | 
f * 
f 


Reaction with a Crystal Receiver. 


I was very interested in the reply given 
to G. I. I. in your issue of July 
14th, in which a circuit was given 
using a separate reaction valre, l 
have been wondering whether a 
similar principle could be applied to 
a 1 receiver and two-stage J.. F. 
amplifier using a separate reaction 
valve, both to increase signal 
strength on the local station and to 
extend the range of the set to the 
other stations. M. R. 


‘The scheme which you propose is a 
perfectly feasible one, and is, indeed, 
used in a number of highly successful 
commercial receivers. We give the cir- 
cuit in Fig. 1. Here it will be noticed 


that we have the conventional arrange- 
ment of a crystal receiver and L.F. 
amplifier with the addition of the grid- 
filament path of an extra valve shunted 
across the tuned circuit, the plate coil 
being coupled to the grid coil to produce 
reaction effects. It is undoubted that a 
crystal rectifier is productive of superior 
quality to that given by any form of 
valve rectifier, and a crystal followed by 
two stages of transformer-conpled L.F. 
is a very popular combination for good 
quality loud-spenker reception of the local 
stat ion. Unfortunately the useful loud- 
speaker range of such an arrangement is 
very limited, and it will be found that 
the addition of the separate reaction 
valve will be very useful in in 
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creasing both range and quality, since 
the quality from the loud-speaker will 
not be good if the input to the crystal 
detector is small. It might rightly be 
asked, Why not use an H.F. stage’? The 


reason is that the amplification given by 


the average H.F. stage is small, partly 
owing to the fact of the difficultics of 
designing a really efficient H.F. stage, 
and partly owing to the damping pro- 
duced by the crystal. A reaction valve 
is a far simpler arrangement for the 
average man to set up, and there is much 
more likelihood of his obtaining a greater 
percentage of efficiency from it than 
from an H.F. stage. It is, in fact, more 
foolproof. Furthermore, by the applica- 
tion of reaction one can counteract the 
evils of damping produced both by the 


>- Fig. 1.—Adapting a separate reaction valve to a crystal rectifier. 


aerial and by tbe shunted crystal, and 
so not only increase both range and signal 
strength, but increase also the selectivity 
An H.F. stage followed 
by a crystal] is never very selective, even 
if suitable tapping arrangements are 
made to alleviate crystal damping. By 
the correct use of a separate reaction 
valve, however, this damping can be 
removed. 

Again, it may be asked why not use an 
H.F. valve with the tuned anode coil 
coupled back to the grid coil, and so 
obtain ‘both H.F. amplification and 
reaction? If we do this, however, we 
are causing the valve to perform two 
functions simultaneously, and so shall 
lose in efficiency in the manner pointed 


Each separate question must be accompanied by a 


out to G.R.I. It will be seen, therefore, 
that the separate reaction valve is 
undoubtedly the most convenient and 
efficient method of increasing the range 
and selectivity of a crystal receiver. 
With regard to the reception of other 
stations, it may be confidently anticipated 
that this circuit will have about the 
same range as a conventional regenerative 
detector followed by two L.F. stages, 
except that quality will be very much 
better, owing to the use of crystal 
rectification. i 
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Operating a Loud-speaker without Valves. 

I live in close proximity to a broadcasting 
station, and wish to construct a re- 
ceiver to operate a loud-speaker at 
fair volume from that station, but J 
am deterred by the expense of main- 
taining the valves and batteries neces- 
sary for this purpose. ls there no 
way of accomplishing this without the 
use of valves? H. W. P. 

Since you are living close to a broad- 
casting station it is probable that you will 
obtain loud headphone signals from an 
ordinary crystal receiver, and if this is 
the case, it is certainly possible for you 
to operate a loud-speaker efficiently with- 
out the use of valves by coupling a gond 
microphone amplifier to a crystal receiver. 
In practice it will be found that the am- 
plification obtainable with a good micro- 
phone amplifier is rather more than that 
obtained by a valve, but rather less than 
obtained by a two-valve amplifier, and it 
will be seen, therefore, that if you are 
close to a broadcasting station ample 
volume will be provided. 

You are, however, strongly advised to 
purchase a good commercial microphone 
amplifier, such as those manufactured by 
Messrs. S. G. Brown, Ltd., and on no 
account to attempt to construct one your- 
self. The construction of a successful 
microphone amplifier is rather beyond the 
scope of the average amateur, and home- 
made instruments are usually not only 
noisy and erratic, but productive of very 
little actual amplification. A good com- 
mercial article is reliable and foolproof, 
and needs little or no attention. A six- 
volt battery is required for operating tho 
amplifier, but since the current consumed 
is only a few milliamperes, it will be 
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seen that the upkeep ot the battery will 
areas no great problem, ar even the 
dullest of dull-emitter valves calls for a 
filament current of 60 milliamperes. An 
accumulator is quite unnecessary, and 
four dry cells should operate the ampli- 
fier for many months, and thus the cost 
of upkeep will be absurdly low. Alter- 
natively, four Leclanche cells such as are 
used for electric bell operating may be 
employed. | 

The firm we have mentioned above also 
manufacture a loud-speaker and micro- 
phone amplifier built as one unit ready for 
connection to any existing crystal receiver 
in which good headphone signals are 
already obtained. 

The principle of a microphone amplifier 
is quite straightforward. It consists 
virtually of a telephone ear- piece mounted 
close up against the mouthpiece of a 
microphone. The microphone is con- 
nected in series with a 6-volt battery and 
the primary of a microphone transformer. 
The input terminals of the amplifier, 
which have to be joined up to the out- 
put terminals of the crystal receiver, are 
connected internally to an earpiece. The 
signals from the earpiece are passed 
directly to the microphone and amplifier, 
and are thus passed out to the loud. 
speaker, the output terminals of the ampli- 
fier’ being internally connected to the 
secondary of the microphone transformer. 
Needless to say, the individual com- 
ponents of this amplifier are suitably con- 
nected together and mounted as one unit. 

It should be pointed out that a micro- 
oo amplifier is not suitable for coup- 
ing to the output of an existing valve 
receivet in which very strong signals are 
already received, because the small micro- 
phone button incorporated in the in- 
strument will not stand a very heavy 
input without blasting and so pro- 
ducing distortion similar to that produced 
by most amateur constructed microphone 
amplifiers operating under normal condi- 
tions, The quality provided by a good 
microphone amplifier operating from a 
crystal receiver is quite good. In cases 
where signals from the crystal receiver are 
very weak, such as when the receiver is 
situated at a good distance from the 
broadcasting station, a loud-speaker can- 
not be operated, but the instrument can in 
these cases be used with good effect for 
bringing up the weak signals to comfort- 
able intensity for operating several pairs 
of headphones. Microphone amplifiers 
are much used in the construction of in- 
struments designed for the conversational 
convenience of people who are partially 
deaf. 

0000 
A Unique Circuit. 

Some time aqo you published full con- 
structional details of a receiver em- 
ploying a special method of reaction 
control in whiċh it was claimed that 
adjustment of reaction made not the 
slightest difference to tuning adjust- 
ment. I shall be glad if you can 
repeat this circuit, as I have mislaid 
the icgue in which this circuit was 
dealt with. 3 

This receiver was described in full 
detail on page 903 of our issue dated 
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Issued in conjunction with Te Wireless World. 


“ THE HOME CONSTRUCTOR’'S 
EASY-TO-BUILD WIRELESS SETS," 
by F. H. Haymes. Price 1/6net. By Post, 1/9. 
“TUNING COILS AND METHODS OF 
TUNING,” by W. Jamss. Price 2/6 net. 
By Post, 2/ro. 

‘HOW TO BUILD AMATEUR VALVE 
STATIONS,” P. R. Coursey, B.Sc. 
Price 1/6 net. By Post, 1/8. 

“THE CONSTRUCTION OF AMATEUR 
VALVE STATIONS” by Alan L. M. DOUGLAS. 
Price 1/6 net. By Post, 1/8. 

“THE HOME  CONSTRUCTOR'S 
WIRELESS GUIDE,” by W. Jamas. Price 
3/6 net. By Post, 3/9. 

“MAST AND AERIAL CONSTRUC- 
TION FOR AMATEURS,” by F. J. 
AINSLEY, A. M. I. C. E. Price 1/6 net. By Post, 1/8, 


Obtainable by post {remittance with order) from 
ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London E.C.4, 
or of Booksellers and Bookstalis 


December 23rd, 1925, and was primarily 
intended for short wave work, but is 
equally suitable for the broadcasting 


wavelengths. We repeat the circuit in 
Fig. 2. It is well known that the ordi- 
nary swinging coil method of reaction 
has the disadvantage that a readjustment 
of the tuning control is necessary every 
time the reaction coil is moved. In the 
Reinartz and Hartley circuits, where 
reaction is controlled by a condenser, this 
disadvantage is much less pronounced, 
but. is nevertheless still very troublesome. 
For this circuit a modification of the 
Hartley circuit is used, the small neu- 
trodyne type of reaction condenser 
being replaced by a fixed condenser of 
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Fig. 2.—An easily controlied short wave 
circuit of high efficiency. 


.001 mfd. capacity. The effect of this 
is that normally the circuit would oscil- 
late perpetually. This is obviated by 
deliberately introducing a small amount 
of resistance in series with the tuning 
condenser. This resistance should be 
variable and under critical control, and 
requires to have a maximum value of 
about 5 ohms on wavelengths below 100 


AUGUST 4th, 1926. 


metres. It is essential, however, that 
the rheostat should possess a minimum 
of inductance and capacity, and therefore 
the ordinary wire-wound instrument will 
not do, one of the carbon 5 
types of resistance being sary. In 
operating the circuit shown in Fig. 2, 
the aerial tapping must first be arranged 
according to the degree of selectivity 
required, whilst a rough adjustment of 
reaction must be made with the filament 
tapping. This should be adjusted so that 
oscillation occurs somewhere within the 
“range” of the rheostat controlling 
reaction. It will then be found that any 
adjustment of reaction made by varying 
the rheostat will have not the slightest 
effect on tuning, an achievement beyond 
the scope of any instrument fitted with 
even the most carefully designed Reinartz 
control. Below 100 metres the H.F. 
choke may be constructed by winding 150 


turns of 36 D.S.C. on a former 1§ inches 


in diameter. 

On the normal broadcasting band of 
wavelengths, any of the ordinary com- 
mercial chokes which are upon the market 
will be satisfactory. The rheostat should 
be of the 30-ohm carbon compression type 
on all wavelengths above 100 metres, 
5 ohms sufficing below this wavelength. 
On the broadcasting band of wavelengths, 
of course, it is necessary to make an 
earth connection to L.T.—, and even on 
the short waves either an earth or a 
counterpoise might be tried. 
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Efficiency of an H. F. Choke. 


In your reply to M. B. C. in the 
Headers Problems section of your 
March 17th issue, you stated that the 
H.F. choke connected in the plate cir- 
cuit of a Reinartz or similar circuit in 
order to produce reaction effect need 
not be of high efficiency. Dues thts 
statement apply equally when a choke 
is used in a choke coupled H. . 
amplifier? D. M. H. 


Whilst, of course, it is perfectly true 
that the choke used in the plate cireuit 
of the detector valve need not be of high 
efficiency, since the only requirements are 
that it shall provide a sufficient feed back , 
to produce reaction effects, it is by no 
means true if it is to be connected in the 
plate circuit of an H.F. valve for amph- 
fication purposes. On the contrary, it 
is necessary that the choke be of the 
highest possible efficiency. That is to 
say, it must possess a maximum of in- 
ductance and a minimum of self-capacity. 
It is necessary, in fact, to aim at an in- 
ductance of about 0.5 henry, and a selt- 
capacity not exceeding 0.00001 mfd. m 
order that a high impedance may be 
offered to the frequencies at which the 
instrument is to be operated. Now the 
ordinary commercial H.F. choke, which 
is sold mainly for the purpose of being 
used in a Reinartz circuit, has an m- 
ductance of only about 0.05 henry, ample 
for the Reinartz circuit, but of little 
use for H.F. amplification. Full construc- 
tional details of a high-efficiency choke 
were given on page 307 of the February 
24th issue of this journal. 
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PORTABLES AND PORTABILITY. 


W HY is it that portable wireless receivers have not 
gained in ‘popularity to the extent which might 
reasonably have been expected? We are in the midst 
of our fifth summer of broadcasting, and yet if we 
consider the increase in the num- 
ber of users of broadcast receivers 
there has probably been a very 
small comparative increase in 
interest in the use of portable 
receivers for out-door occasions. 
Wireless provides an exception- 
ally convenient means for carrying 
musical entertainment with you on 
holiday or on the riyer, or, in 
fact, anywhere in circumstances 
where such entertainment is likely 
to be most acceptable. To ex- 
plain the reasons for the lack of 
interest shown in portable re- Current Torres 
ceivers one must probably inquire 
in several different directions. 
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Birmingham.” 


, readers are N before making use of them, to satisfy themselves that they 
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to be derived from a portable set for summer use. Those 
who do from time to time show an interest in portable 
sets often express the view that they have never had the 
opportunity of seeing one, although they are perfectly 
familiar with ordinary types of receivers. The manu- 
facturers must draw the attention of the public to the 
merits of wireless out-of-doors 
before they can expect to create a 
demand for portable sets. 
Thirdly, the public seem con- 
cerned because they regard a wire- 
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ron Lovo- 176 less set as a very delicate piece of 
* apparatus which will not stand 
181 transporting without risk of break- 

age. Here, again, there is really 


no need for anxiety because, pro- 
perly designed, and with the 
valves suitably mounted, a set 
should be capable of as much 
knocking about as the average box 
in which it is contained will resist. 
As to batteries, it must be expected 
that if weight is to be cut down 
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First and foremost we must blame 
the designers of the average port- 
able set which can be bought to- 
day for having neglected to 
apprectate what really constitutes 
portability. There are great possi- 


R. H. Barfield. 
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PIONEERS OF WIRELESS (24) . 
By Ellison Hawks. 


BROADCAST BREVITIES 


New APPARATUS 


to a minimum smaller accumula- 
tors and batteries will be used 
than would ordinarily be put into 
service for a set at home, but some 
sacrifice must be made for a gain 
in portability, and, provided the 


bilities in making an efficient 
broadcast receiver a really port- 
able affair, and yet there are many 
sets sold to-day for general pur- 
poses which, with their batteries and equipment complete, 
weigh considerably less than the average set sold as port- 
able. There is really no reason why satisfactory sets 
should not be devised commercially which could be 
carried about without requiring the services of a pack 
mule for transport. 

Secondly, there seems to have been very little attempt 
to accustom the public to the advantages and the pleasure 
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READERS’ PROBLEMS 


LETTERS TO THE EDITOR 


accumulator for a portable set is 
charged regularly, there should be 
no risk of being let down through 
any failure from this source. 

We believe that it a real effort were made by manu- 
facturers to cater for and cultivate interest in portable 
receivers through the summer months that the popularity 
would increase enormously and would provide interest in 
broadcasting in a new sphere. 

It only requires that the public should acquire the 
portable-set habit to make broadcasting even more of an 
attraction than it is at present. 
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A Set for Daventry. 


— 


the loud-speaker reception of Daventry only, it 


7 | NHIS three-valve portable receiver was designed for 
being estimated that the set will be sufficiently 


powerful to work a loud-speaker at satisfactory volume 


anywhere in the country, when used with an outdoor 
aerial. The volume obtained will, of course, depend to 
a considerable extent on the type of aerial used and on 
the valves employed in ihe receiver. A small aerial will 
not be likely to give anywhere near such good results as a 
large high aerial, and for this reason a 2ooft. length 
of rubber-covered flexible wire is taken with the set and 
used as a temporary aerial when possible. An indoor 
aerial, which will give reasonable results when used for 
the reception of 300-500 metre broadcast, is usually not 
such a good aerial in proportion when used for Daventry, 
for the reason that Daventry uses a much longer wave- 
length. This fact should be remembered when about 
to rig up a tem- 
porary aerial for 
the set. 

The. receiver 
proper, a 2-volt 
unspillable accu- 
mulator and a 60- 
volt dry cell plate 
circuit battery, 
are accommodated 
in a wooden case 
fitted with handles 
for carrying. This 
case measures 
about r6in. x 11in. 
x in., which is 
quite small, and 
the receiver can be 
carried almost any 
distance with little 
effort. To com— 
plete the outfit a 
portable loud- 


The complete receiver with the lids on 


By W. 


JAMES. $ 


speaker and a length of rubber-covered flexible wire for 

an aerial and earth or counterpoise are required. 

f Choosing Valves. 

Now the accumulator used is rated at 2 volts 20 actual 
ampere hours (40 ampere hours at intermittent rates). It 
is, therefore, necessary to : 

consider very carefully the 
type of valve that can best be 
employed, for it is possible 
to choose valves taking about 
O. 1 ampere or valves requiring 
o. 3 ampere To some extent 
the best valve will depend on 
how long an interval can be 
allowed to elapse between 
accumulator charges. If fre— 
quent charges are not objected 
to, we can choose the valyes 
on a volume basis, for then 
we shall obtain the maximum 
amplification from the set; if, * 
on the other hand, ue choose 
valves of the o. 1 ampere type 
we are almost certain to have 
far weaker signals. 

As an illustration of this 
point we can compare the 
effect of using two different 
types of valve as the detector 
—the Cosmos SP18 Green 
Spot and the Marconi DE2 
L.F. The SP18 Green Spot 
has an amplification factor of 
15 with an A.C. resistance of 
17,000 ohms, while the DE2 L.F. valve has an danti: 
cation factor of 7 with an A.C. resistance of 22,000 ohms. 
Used with the Ferranti 3.5 to 1 transformer, the SPr18 | 
valve will give just over twice the amplification, the 
quality being, if anything, a little better than when the 
B 2 


The receiver with the tuo 
lids removed. 


~ 


AUGUST rrth, 1926. 


Portable Receiver for Loud-Speaker Work.— 
DEz valve is used, because it has a little 
lower A.C. resistance. But the SP18 
takes a filament current of 0.3 ampere as 
compared with o. 12 ampere for the DE2; 
hence we see that low filament current con- 
. sumption is had in this particular instance, 
which is, however, quite typical, at the 
expense of signal strength. 


The High Frequency Valve. 


When we consider the high frequency 
stage we find an almost similar state of 
affairs with, however, a -single exception. 
If the circuit, Fig. 1, is examined it will 
be seen that the anode coil is tapped at 
its centre, the tuning condenser being con- 
nected across its outer ends. One end of the coil is 
connected to the anode of the high-frequency valve, the 
other end to a balancing condenser, and the centre tap 
to the positive terminal of the H.T. battery. Now the 
amplification obtained from this stage depends upon the 
ratio of the effective resistance of the tuned anode circuit 
to the A.C. resistance of the valve. 

As is well known, the effective resistance of a tuned 


circuit depends on its capacity, inductance, loss resistance, 


and the load thrown on it. We have as a load the grid 
circuit of the detector, although this is connected across 
half the coil only. We have also to remember that the 
whole of the effective resistance of the anode circuit when 


Fig. ‘1.—Theoretical connections. Ci, 0.0005 mfd.; NC, balancing condenser ; 
Ca, wire wound condenser; Cz. 0.0003 mfd.; C.. one mfd.; Ri, 2 megohms; R, 


3 ohm. 


tuned is not connected to the anode of the valve because 
the coil has positive H.T. joined to its centre. Now a 
Dimic coil is used and the circuit, as it is connected, has 
an effective resistance of about 60,000 ohms at the wave- 
length of Daventry. 

Let us see the approximate amplification obtainable 
when various valves are used. With an SP18 Green Spot 
we obtain about 11; an SP18 Blue Spot with an amplifi- 
cation factor of 35 and A.C. resistance of 75,000 ohms 
will give us about 16; a Marconi DE2 H.F., with its 
amplification factor of 12 and A.C. resistance of 45,000 
ohms, will give us 7; a DER will give us 6, and so on. 
The best valve to use in the high-frequency stage, then, 
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Fig. 2b.—Method of fixing sub- 
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Portable Receiver for Loud-Speaker Work.— 
is the SP18 Blue Spot, for this gives an 
amplification of about 16 and takes a fila- 
ment current of less than o. ampere. 

For the output valve we can use a valve 
which requires a grid bias of about nega- 
tive 3 volts, with an anode voltage of 60; 
a suitable valve wouid be a DER, SP18 
Red Spot, or Mullard PMz. Mullard 
PM valves can be used throughout if de- 
sired, and very good results obtained if 
the correct valves of this series are chosen. 
Use a PM2 for the output stage and a 
PMı for the detector and the high- 
frequency amplifier. 
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Details of the Circuit. } Fig. 3.—Position of parts on the sub-panel 
If the circuit of Fig. 1 is examined, it ä a 
will be seen that the aerial is connected to the centre of way increases the selectivity of the set and improves the 
the aerial tuning coil, and this is tuned with a 6.0005 signal strength because a step-up effect is obtained. In 


mfd. variable condenser. Connecting the aerial in this the anode circuit of the first valve is the tapped anode coil 
referred to above with a 


— STs balancing condenser NC. Now 
E I Me oe! 7. ö SER this condenser can be set. to 
= give perfect stability with a 
given aerial and yet be of such 
a value relative to the grid- 
anode capacity that a useful 
regenerative effect is secured. 
The knob of this balancing 
condenser is, therefore, ar- 
ranged to project through the 
front panel in order that it 
may be turned and the con- 
denser adjusted to suit the 
varying aerials which will be 
connected to the set. 


Fixed-tune Anode Circuit. 


For simplicity the anode 
coil is tuned with a condenser 
of the semi-variable type, 
comprising a brass tube having 
a covering of mica, and over 
this a layer of tinned copper 
wire with its turns soldered 
together. Thus the capacity 
of this condenser can be ad- 
justed by altering the amount 
of wire wrapped on the out- 
side of the tube 

The capacity required to tune 
the coil to Daventry is, 
roughly, o.o00125 mfd., and 
the condenser is best adjusted 
whilst listening to a transmis- 
sion from the station. With 
the anode circuit tuned to 
Daventry there is only one 
wavelength adjustment to be 
made when tuning—that of the 
aerial circuit. Two savings 


are thus effected by using a 


Left, view of the underside of the receiver, showing the aerial tuning condenser and : e 
j aerial coil. Right, view looking own on the set. N wire- wound condenser In- 
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stead of an ordinary tuning condenser; we save space 
and cost. 

No adjustable filament rheostats are used in this set, 
but the filament circuit contains an on ” and off“ 
switch and a fixed resistor. The value of the resistor 
used has to be sufficient to reduce the voltage of the 
accumulator to about 1.8, that is, about 0.2 volt has to 
be wasted when the accumulator is fresh. The fixed 
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View of the set and its batteries 
with the case removed. 
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resistance used should, therefore, have a 
value of about o. 3 ohm assuming the fila- 
ment current to be about o.7 ampere; 
when the voltage of the accumulator falls, 
or when louder signals are required, the 
‘resistor unit may be removed and a short- 
circuit plug inserted in its place. Inci- 
dentally, a 0.75 ohm resistor will have to 
be purchased, as this is the nearest size ; 
wire can be removed from it to give the 
correct value. 

Alternatively, a length of resistance 
wire can be coiled up and permanently 
joined in circuit. 

Constructing the Set. 


Turning now to the construction of the 
receiver, we have a front panel and a sub- 
panel to carry the parts. The front panel 
carries the tuning condenser, balancing 
condenser, and the filament ‘‘ on” and 
off switch, and on its rear side are 
screwed the two Dimic coils. The aerial 
coil is the lower one of the two and is 
mounted horizontally, whilst the anode 
coil is mounted vertically and above it. 
These two coils are fixed with brass 
brackets, as indicated in Fig. 2b, which 
also shows the method of screwing the 
sub-panel to the front panel by means of 
two brass straps. Two drawings of the 
front panel are given, Fig. za being of 
the front of this panel, and Fig. 2c of the back of the 
panel. ú 

Details of the ebonite sub-panel will be found in 
Fig. 3. These parts comprise three valve-holders, grid 
condenser and leak, Ferranti transformer, fixed resistor 
and holder, dry cell battery condenser, and terminals for 


Fig. 4.—Wiring diagram. 
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F - : 
LIST OF PARTS REQUIRED. k ; 
3 Valve holders (Bowyer-Lowe Co., Ltd., Letchworth). 1 Ferranti transformer AF3 (Ferranti Ltd., Hollinwood, : 
I Fixed condenser, 1 mfd. (Telegraph Condenser Co., Lid.). Lancs.). 
I Fixed condenser, 0:0003 mfd. (Dubilier Condenser Co., Lid.), 1 Neutrovernia (Gambrell Bros., Lid.). : 
1 Grid Leak, 2 megohms and holder (Dubilier Condenser Co, 1 2 volt unspillable accumulator, Exide D.O.4 type (Chlor 
Ltd.). ; . Electrical Storage Co., Ltd.). 
1 E condenser, 0:0005 mfd. (Marconiphone Co., 4-15 volt batteries (Siemens Bros. & Co., Ltd., Woolwich). 
1 Polar Junior condenser, 0°0005 (Radio Communication : AE pdip e ¢ mr ae PIRAT 
Co., Ltd, 34-35, Norfolk Street, Strand, London, W.C.2). nite panels IIIA x }” and g x A respectively. 
1 Lissen “On” and “Off” switch (Lissen, Lid. ). 2 No. 3 Dimic coils (McMichael, Ltd.), 
1 Fixed resistor, 0°75 ohm, and holder (Burndept Wireless, 1 Carrying case with straps. 
Lid.). : Wire, screws, etc. 


Approximate cost {7 Ios. od. 
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the aerial, earth and loud-speaker. Holes 
are drilled through the sub- panel to take 
screws for fixing these parts, and further 
holes are provided for connecting wires. 

The wiring diagram, Fig. 4, gives all 
necessary details. The wiring is a very 
simple job, for the majority of the wires 
can be run in Systoflex along the surface 
of the sub-panel. When wires run along 
the underside of this panel they should be 
covered to prevent accidental contact with 
the dry cell battery when putting the set 
and batteries in the case Five flexible 
wires are provided, two for the filament 
accumulator, two for the plate circuit, 
positive, and negative, and one for the 
grid bias. The grid bias is obtained by 
connecting the grid bias wire to the nega- 
tive terminal of the dry cell battery and 
the negative H.T. wire to positive 3 volts 
of this battery. The positive H.T. wire 
is, of course, connected to the positive ter- 
minal of the H.T. Battery. 

Connect the flexible wires before putting 
the set and batteries in the case. 

Full details of the case and the two 
sliding lids will be found in Figs. 5 and 
6. It should be noticed that four holes are 
provided, opposite the aerial and loud- 
speaker terminals, and that means are pro- 
vided for retaining the accumulator. When the set is completed, connect the aerial and 
earth and listen for Daventry. It will be necessary to 
remove turns of wire from the wire-wound anode con- 
denser, and the final adjustment to this condenser should 
be done rather carefully if maximum signal strength is 
to be obtained. It will be found that as this condenser 
is adjusted to bring the anode circuit more nearly in tune 
with the aerial circuit which is set for Daventry’s wave- 
length there will be a greater tendency for the set to 
oscillate. Actual oscillation can, of course, be prevented 
by adjusting the balancing condenser. s 

The adjustment of the balancing condenser for best 
results will depend on the nature of the aerial and earth 
usel and will, obviously, have to be readjusted ever; 
E time the aerial is changed. The receiver will give very 

i good quality reproduction although, of course, it is not 
designed to give very loud signals as we are limited to 


74 — eae | sA kaj H.T. and a grid bias of negative 3 for the last 
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Fig. 5.— Details of 
the wooden containing 
case. 1 
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WIRELESS SIGNAL FADING. 


A Simple Method of Measurement and Some of the Results Obtained. 
By PROF. E. V. APPLETON, M.A., D Sc. 


studying the signal variations known as ‘‘ fading.” 
The method involves the use of a fairly sensitive 
galvanometer in conjunction with any type of radio- 
frequency amplifier, and is specially suited to the amateur 
observer. In the present article I propose to discuss the 
method in somewhat greater detail, and give some ex- 
amples of the results recently obtained by means of it. 
In the previous article, referred to above, mention was 
made of the comparative merits of the galvanometric and 
audibility methods of estimating signal intensities. The 
former possesses three great 
advantages. over the latter. 
The method involving the 
use of the galvanometer is 
(a) more accurate ; (b) more 
sensitive; and (c) more 
easily interpreted than the 
audibility method. The 
last-mentioned advantage is 
probably the most impor- 
tant, for, as most students 
of high-frequency phenomena will readily admit, it is one 
thing to make radio measurements, but it is quite another 
thing to be quite sure what one is really measuring. If 
we make audibility measurements of signal intensity it 
is very difficult to allow for the variations in the strengths 
of modulation produced by speakers, vocalists and instru- 
mentalists at the microphone. Moreover, since there are 
often short intervals when the carrier wave is not modu- 
lated it is obvious that audibility measurements cannot be 


1* a recent article’ I described a simple method of 


la.— Variation of signal 

strength from 2LO recorded at 

Potters Bar with the circuit of 
Fig. ib. 


Fig. 


case of Daventry signals the effect of modulation is more 

pronounced, especially if the galvanometer has a short 

period, and measurements are a little more difficult. 

Usually, if the observer watches the galvanometer in the 

day-time he is able to recognise the rapid fluctuations due 

to modulation and so is able to separate the effects of 
modulation and true fading when both are present. 

Signal intensity measurements of B.B.C. stations have 

been made at Cambridge during the last few years by Mr. 

M. A. F. Barnett and 

the writer using a circuit 

similar to that shown in 

The Wireless-World, April 

21st, 1926, Fig. 1, page 

581, and have emphasised 

the great difference be- 

tween day and night con- 

ditions. In considering 

-L these results it will be most 

Fig. 1b.—Circult used for convenient to consider the 

signal strength measure- effects at three receiving 

ments. : > 

stations of gradually in- 

creasing distances from the transmitter. For the B.B.C. 

wavelengths (300-500 metres) very little difference is 

noted in the signal intensity during day or night within 

about 10 miles from the transmitter. This means that 

experimenters who can get London on a crystal set will 

not experience marked variation of signal intensity due 

to “ fading.’’ What variations exist must be due mainly 

to fluctuations of intensity of the transmitter. That such 

fluctuations are small is shown by the accompanying graph 
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completely continuous. Now the galvanometer method 
gives us a measure of the intensity of the received carrier 
Wave, and, in the case of the short-wave stations of the 
B.B.C., the galvanometer deflection is hardly affected at 
all by modulation. This is no doubt due to the fact that 
the carrier wave intensity is very strong indeed compared 
with that of the side bands due to modulation. In the 
‘The Wireless World, April 2ist, 1926. 
B7 
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Fig. 2.—Variation of eignal strength from 2LO recorded at Cambridge. 
those of Fig. la 
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At this distance the fluctuations are more marked than 


Fig. ra, which illustrates the signal intensity of 2LO 
made at Potters Bar using an ordinary broadcasting 
aerial with crystal and galvanometer (see Fig. 1b). 
But at greater distances (e.g., 50 miles) the phenomena 
are different, and here one begins to obtain very definite 
evidence of the difference between day and night condi- 
tions. During the day the signal intensity is fairly con- 
stant, the curves obtained being, in fact, very similar to 
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Wireless Signal Fading.— 


those obtained both by night and by day at shorter dis- 


tances. But, about sunset, variations begin and continue 
throughout the dark hours. These variations are not 
large, and are not usually detected in the telephones or 
loud-speaker, but they are very definite and seem to show 
a fairly definite periodicity. A curve illustrating this is 
shown in Fig. 2. It represents readings taken by Mr. 
Barnett at Cambridge on 2LO, beginning at sunset (8.45 
p.m.) on August 2nd, 1924, and continuing for 35 
minutes. Two points about the curve are worthy of note. 
In the first place it will be seen that although signal 
variations take place after sunset the mean value remains 
fairly constant, and is, as a matter of fact, equal to the 
steady day value. Secondly, the signal variations be- 
come on the whole greater as the time advances. Further 
reference will be made to these points 
below. 


Effect of Increasing Distance. 


At still greater distances, up to about 
100 miles, galvanometer measurements 
_ show that similar changes take place, but, 
with increasing distance, the percentage 
change of signal strength becomes much 
greater, so that at about 100-150 miles the 
signal intensity very often reaches zero at 
night. In such cases we get the audible 
fading noticed by many listeners in long- 
distance recéption in which the signal dis- 
appears entirely periodically, but grows again sometimes 
to uncomfortable volume a minute later. At still greater 
distances the day-time signal is very small for overland 
transmission, but after sunset a great increase in strength 
is obtained. Here the mean night-time value is many 
times the day value. In such cases the galvanometer 
reading for a certain amplifier setting of sensitivity will 
be practically zero during the day-time, but will rise to 
30 to 50 divisions at night. Here again changes in 
intensity take place which, though usually not so marked 
relatively as at the slightly shorter distances, make recep- 
tion sometimes unsatisfactory. 

When these phenomena were first discovered a theory 
was put forward to explain them. This theory was based 
on the ionized layer hypothesis which had been previously 
put forward by Kennelly and Heaviside, and had been 
used by Eccles and Larmor to explain long-distance trans- 
mission. In the older applications of the ionized layer 
theory it had only been necessary to assume that the layer 
reflected back waves at a very low grazing angle, so 
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105. 3. — Paths of direct and 
reflected waves 
from the transmitter. 
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that the effects of the layer were detectable only at great 
distances. But for the case under discussion it was neces- 
sary to assume that the layer could ‘‘ reflect“ waves 
impinging on it at almost normal incidence. If such a 
possibility be admitted (and further experiments designed 
to test the ionized layer showed that the hypothesis is 
correct), we see that there are two ways in which waves 
may reach a receiving station even at short distances. 
This point is illustrated in Fig. 3, where two rays 
(the ground ray and the atmospheric ray) are shown as 
proceeding .£rom the transmitter T to the receiver R. The 
ground ray is equally strong both by day and by night. 
but the atmospheric ray is only prominent at night. This. 
appears to be due to increase in the height of the layer at 
night, when the ionization in the lower atmosphere, pro- 
duced by solar action in the day, disappears, due to recom- 
bination of ions. When the layer is high 
the electricity in it is free and can re- 
flect ’? the waves without absorbing them. 


Interference Effects. 


To explain the effects of the two rays 
(ground and atmospheric) at different dis- 
tances we have to consider their relative 
intensities. At short distances the direct 
ground ray is much stronger than the atmo- 
spheric ray, so that signals are constant 
both by night and day. At greater dis- 
tances the signal is of medium strength and 
is constant during the day, being due to 
the ground ray, but at night, when the atmospheric ray 
becomes appreciable, the two sets of waves, ground and 
atmospheric, interfere and are sometimes in step and at 
other times out of step. This accounts for the maxima 
and minima of signal intensity indicated in Fig. 2. 
With increasing distance these variations at night in- 
crease, so that at a certain distance the effects of ground 
and atmospheric rays are equal. In such a case, when 
the two sets of waves are out of step, we get a complete 
disappearance of signal. At such distances fading ”’ 
is at its worst, and reaches a stage where reception 1s 
seriously affected. 

At still greater distance the weak ground ray receive. 


emanating 


‘during the day-time is often so much attenuated that 


reception becomes difficult, if not impossible. But after 
sunset the atmospheric ray becomes relatively very strong 
and reception is carried out by means of it. We can thus 
say that the reception of distant broadcasting stations at 
night is carried out almost wholly by atmospheric assist- 
ance. 


Wright & Weare, Ltda., 740, High 
Road, Tottenham, N.17. *" Wearite’”’ 
components, switches, anode resistances, 
coils, variometers, ete. 
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Mlectradiz Radios, 218, Upper Thames 
Street, E.C.4. All kinds of components, 
measuring instruments, receivers, loud- 


speakers, transmitters, electric drills, 
heaters, tools, ete. 

cono 
Burne-Jones & Co., Ltd., Magnum 


House, 296, Borough High Street, S. E. 1. 
Leaflet of Magnum Radio Products, in- 


CATALOGUES 
RECEIVED. 


cluding tapped H.F. chokes, trans- 
formers, resistances, screened coils, 
formers and resistors. 

ooo0oo 
The Voltron Ch., 75. City Road, 
E.C.1. Voltron dull-emitter valves, 1.8 


and 3.5 volts. 


Ward & Goldstone, Frederick Road. 
Pendleton, Manchester. Catalogue No. 
R/114, of Goltone sets and components, 
including high-tension battery elimina- 
tors suitable for either A.C. or D.C. 
supply and various charging appliances. 
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Climax ‘Radio Electric, Ltd., Quill 
Works, Putney, 8.W.15, and 257, High 
Holborn, W.C.1. Leaflet describing 
Climax Auto-Bat H.T. supply units, 
Auto-Bat transformers, special choke and 
potential divider, with circuit diagram. 
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A Section Devoted to the Practical Assistance 


FAULT FINDING 


The location of a fault in a re- 
ceiver is facilitated if, some means 
are available for narrowing down the 
field of search by isolating the prob- 
able source of the trouble to one or 
two valves or their circuits. Such a 
plan is easily possible in a set where 
provision is made for inserting the 
telephones in the anode circuit of the 
detector valve. If good signals, of 
the strength to be expected without 
L.F. amplification, are obtained with 
this connection, it may logically be 
assumed that the detecting and H.F. 
circuits (if any) are in order, and 
that the fault is in the L.F. amplify- 
ing portion of the receiver. 

Where there is no form of switch- 
ing for placing the telephones in the 
desired position, the tiresome opera- 
tion of disconnecting leads in what 
may be somewhat inaccessible posi- 
tions may often be avoided by notic- 
ing the effect of making and 
breaking the grid bias connection 
of the first IL. F. valve by temporarily 
removing the lead from the battery. 
Normally, a distinct click will 
be heard in the loud-speaker or 
phones when the circuit is completed 
or broken, indicating that the ampli- 
fier is probably in order. The test is 
admittedly a rough one, but will, as 
a rule, show a serious fault, such as 
a break in the transformer windings, 
Or a failure of the valves. 

If an anode rectifying valve is 
used, a slightly more thorough test 
may be made by intermittently 
breaking the grid circuit, which, 
again, may most conveniently be done 
at the bias battery, used for this 
form of detection. The production 
of clicks of normal loudness will tend 
to show that there is no serious break- 


* 


down in either the detecting or L. F. 
amplifying part of the receiver. 
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USING A TWO-RANGE VOLTMETER. 


A voltmeter with a double scale, 
reading from o-6 and from o-120 
volts, is probably the most useful 
measuring instrument for the average 
amateur, providing, as it does, a 
means for checking L.T., H.T., 
and grid bias voltages. If it is to 
give a really useful indication of the 
condition of the high-tension battery, 
however, its windings should be of 
high resistance, otherwise more harm 
than good may result from its use. 

Those generally sold for wireless 
purposes have three terminals, marked 
—, +6, and + 120. To take a 
reading, the negative side of the bat- 
tery is joined to the common — ter- 
minal, and the positive side to the 
appropriate + terminal. Care should 


of the Beginner. 


be taken not to connect the high-ten- 
sion battery across the low-voltage 
terminals, or the meter may be 
injured. 

To obviate this possibility, and to 
reduce the risk of damaging the ‘n- 
strument by mechanical shocks, it may 
be mounted permanently in the re- 
ceiver, adopting the system of connec- 
tions shown in Fig. 1. A double-pole 
change-over switch and two single- 
pole stud switches are arranged to 
connect the low-voltage terminals 
across any valve filament at will, and 
also to connect the high-voltage ter- 
minals across any section of the H.T. 
battery. An additional stud, con- 
nected to the positive L.T. battery 
lead, may with advantage be added 
to the low-tension selector switch, in 
order that the total voltage across this 
battery may also be ascertained. 

It will be noticed, on reference to 
the diagram, that alternate dead“ 


H. T. 14 
H. T. 2 + 
f T. 3 


Fig. 1.— Connections for a double-range volt meter. 
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‘studs are shown; this is to avoid a 


possible short-circuit caused by the 
brush of the switch making simulta- 
neous contact with two ‘‘ live ’’ studs 
while traversing the switch. 

When fitting a voltmeter to a re- 
ceiver containing a large number of 
valves it may be inconvenient to 
make provision for connecting the 
meter across each individual valve 
filament. In such sets, however, it 
is usual only to provide rheostats for 
groups of two or three valves of the 
same type, and the instrument can 
conveniently be wired so that the 
voltage across each group of valves 
may be read. ` 

Care should be taken to obtain a 
voltmeter with a common negative 
terminal; those with a common posi- 
tive require a very elaborate system 
of switching, and are quite unsuit- 
able for use in this manner. 


000 0 
A SINGLE-WIRE LOUD-SPEAKER 
EXTENSION. 


The use of a single-wire extension 
lead, generally in conjunction with 
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an anode choke and large capacity 
condenser (the so-called filter cir- 
cuit °’), has been discussed in this 
journal on several occasions. The 
ease with which a long single lead 
may be installed is a point in favour 


> LT.- = 


Fig. 2.—A low-resistance loud-speaker 
with single extension wire. 


of this arrangement, as an uncovered 
wire, carried on insulators similar to 
those used for telephone lines, can 
often be put up with much less 
trouble than the more usual twin 
leads, which require a high degree 
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of insulation, particularly if con- 
nected directly in the anode circuit 
of the last valve. Even if the single 
wire is covered with an insulated 
sheathing, and carried inconspicu- 
ously along a skirting board or else- 
where, possibly in close proximity to 
earthed objects, the total capacity 
thus introduced across the loud- 
speaker terminals will be consider- 
ably less than if twin conductors are 
used in the normal manner. 

A similar form of connection may 
be used for a low-resistance loud- 
speaker in conjunction with an output 
transformer, as shown in Fig. 2. 
The series condenser required for the 
choke output circuit will not be 
necessary in this case, as the second- 
ary winding of the transformer, 
which carries pulsating low-frequency 
currents only, is insulated from the 
H.T. battery. 

As has already been pointed out. 
the ‘‘ earth ’’ connection at the dis- 
tant point need not be of high eff- 
ciency, but should be of fairly low 
resistance compared with that of the 
loud-speaker itself. 


No. 39.—Point-to—point Tests of a Single-valve Receiver. 


It ts proposed to show, in a short series 
of diagrams, of which the first appears 
below, how simple tests for continuily and 
insulation may be applied at the points 


The circuit diagram of a 


single-valve 
receiver, with reaction. The tests to he 
suggested apply more particularly to a 
set which has developed a fault after 
having functioned satisfactorily. Gener- 
ally speaking, it will not be necessary to 
interfere with the wiring. Faults in any 
other type of set may conveniently be 
located by fairly obvious modifications of 
this method. Batteries should be dis- 
connected. 
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TELEPHONES ANO ORY BATTERIES CONNECTED FOR TESTING 


When the . is applied across 
points marked and Al the production 
of clicks in the phones will indicate con- 
tinuity through the aerial coil. No loud 
clicks across B and B, (with grid leak 
removed) will suggest adequate insula- 
tion of the grid circuit, while a further 
test across and D, checks the insula- 
tion of the grid condenser. A test across 
C and C, shows continuity through the 
reaction coil. 


where breakdowns are most likely fo occur. 

Phones and a small dry battery may be 

used as an indicating device, and should 
be connected up as shown. 


A further application of the tesnng 
circuit across points A and Ai, wit 
aerial coil removed, provides a test for 
short-circuits in the tuning condenser. 
between C and Cz (with battery and 
phone terminals short-circuited and re- 
action coil removed) of the 3 circuit, 
and between C; and Cy, the general 
insulation of the anode of the vaive. A 
test between E and Ei will show a short- 
circuit in the by-pass condenser. 
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VALVE CHARACTERISTIC SURFACES. 


Investigating the Best Working Conditions for a Valve Oscillator. 


By E. H. HARWOOD, Wh. Sc., B.Sc., A. C. G. I. 


N order to visualise the working of a three- electrode 
valve or triode and to ensure efficient operation the 
use of some sort of characteristic is necessary. The 

most usual ones met with to-day are the anode current- 
grid volts curves. They are generally given with a con- 
stant filament temperature and a variable anode voltage. 
In this way a family of curves is obtained which may be 
used as an aid to satisfactory operation. 

If the triode is being considered as a generator of 
oscillations, however, these curves become a little awkward 
to use owing to the fluctuation of the anode voltage, and 
we meet a case where three variables occur—one, the anode 
current, dependent, and two independent variables, the 
grid and anode voltages. (The filament temperature will 
always be assumed constant.) 

_ Expressing this by symbols 
Is = Ve, Va) 

where 
I, represents anode current. 
V, represents grid volts 
Va represents anode volts. 

Just as we can represent the relations between two vari- 
ables by meaas of plane curves, so in a similar manner we 
represent the relation between three variables by means of 
a surface. Hence it is obvious that a triode has a charac- 
teristic surface, and in this article an endeavour will be 
made to show its form. It is felt that the use of the char- 
acteristic surface of a triode may assist in a physical con- 
ception of its working, more especially when used as an 
oscillator. 
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Tig. 1—PFamily of a grid vo volt-anode current characteristics for 
% ORA valve. 


Let us revert to the usual grid volts—anode current 
curves. These are of the form given in Fig. 1 Those 
given are the curves for an ordinary Mullard ‘‘ Ora 
bright emitter. Two points are worth mentioning although 
they are common knowledge. As the anode voltage is 
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Fig. 2.—Grid volt-anode volt curves for constant anode currents. 
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increased the family moves to the left, and that at low 
anode voltages there is a distinct falling off of anode 
current due to the increasing counter attraction of the grid. 
The characteristics may be drawn in a different form, i.e., 
that showing the relation between grid volts and anode 
volts. The arbitrary constant for the family is then the 
Anode current. These curves are shown in Fig. 2 for the 
triode quoted above. 


Derivation of the Surface. 

We can now proceed to combine these sets of families of 
plane curves into one characteristic surface. 

Imagine the three co-ordinate axes to be erected mutu- 
ally at right angles, as shown in Fig. 3. These will 
represent the axes of the three variables, Ia, Va and V}, 
respectively. Planes representing the variation of Ia with 
V, for a constant anode voltage will be parallel to OI, and 
OV,, and their curved surfaces will be of the shape of the 
usual I,-V, characteristic. Thus the curve for a value of 
Va=20 will be placed back along the OV, axes by a 
distance representing 20 volts. In this way any number 
of these planes may be put in, and the appearance is that 
shown in Fig. 4. In order to secure definition all posi- 
tive grid voltages beyond 24 are neglected. 

If desired, similar planes parallel to OV,, OV, plane 
may be put in representing change of V, against Va with 
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Valve Characteristic Surfaces.— 
constant anode currents. These planes will intersect the 
previous ones at right angles. Evidently the surface em- 
bracing all the curved edges of the planes is the charac- 
teristic surface required. The greater the number of 
planes taken the more nearly can the true surface be 
judged. A convenient method of determining this surface 
is to fill in the spaces between the planes with paraffin 
wax or plaster of Paris and 
la then mould up to suit the 
edges of the planes. 


A photograph of the sur- 
Va 


Mullard “ Ora“ previously 


mentioned is given in Fig. 5. 

urtace. 

Fig 3.—Axes of anode volts, Properties of the Surf 

anode current and grid volts 

arranged mutually at right 

angles for plotting the. cherac- 
teristic surface. 


Three main features are 
apparent from the observa- 
tion of the model. 


A.—The sero anode current plane. : . 

This extends away irdefinitely to the left, joining the 
body of the model by a line roughly at 45° to the Iu, Va 
axes. In this region the influence of the steady anode 
potential is not sufficient to overcome the repulsive action 
of the negative grid, and no anode current flows. This 
cut-off effect naturally becomes non-existent when the grid 
becomes positive. 

B.—The useful working surface. 


This surface emerges from the zero anode current plane 
and is inclined to all axes. It is this surface which is 
commonly used in amplifiers, and which should there- 
fore be as plane as possible in order to avoid distortion 
of the input. With a positive grid and two values of 


anode voltage this working surface departs from its more - 


or less plane form and turns almost parallel to the 
V,-I4 plane. With very small values of anode potential 
this region merges into the grid voltage axis. 


Fig. 4.—Model 2 
surface from the gri 


the development of a characteristic 
volt-anode current curves of Fig. 1. 


face characteristic for the 
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Rectification by means of the curvature of the charac- 
teristic is usually carried out on the bend uniting the 
zero anode current plane to the working plane, and the 
sharper the junction between these planes the greater will 
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. Fig. 5.—Plaster of Paris model of the characteristic surface of a 
Mullard ‘‘ ORA valve. 


be the change in mean anode current through the record- 
ing device. 


C.—T he saturation area. 


When the anode becomes so strongly positive that all 
the electrons emitted from the filament are attracted to it 
no further increase of anode potential can possibly in- 
crease the filament-anode flow of electrons. In other 
words, the saturation current corresponding to that par- 
ticular filament temperature has been reached. Note 
that the greater the negative potential on the grid the 
greater is the value of anode voltage necessary to secure 
saturation. 

The working plane is joined to the saturation area by 
means of a curved surface similar to that joining it to 
the zero anode current plane. 

If desired, this top curve may be used for rectification 
in a similar manner to that of the bottom curved surface. 
In rectification the anode potential remains sensibly con- 
stant and the use of a characteristic surface is quite un- 
necessary, since all the working is concerned solely with 
one plane of the characteristic. 

It is now proposed to discuss very briefly the charac- 
teristic surface with reference to amplifying and oscillating 
triodes. 


Triode Used as an Amplifier. 


It is fairly obvious that, provided the working surface 
is plane and no grid current is allowed to flow, we shall 
get undistorted wave shape amplification. 
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Valve Characteristic Surtaces.— 
Grid current flows, in general, when the grid becomes 
positive, and hence we can rope off the surface to the right 


of the zero grid volts axis as ‘‘ taboo’’ for undistorted 


amplification. 
It is now only necessary to fix our static points within 


the plane working surface so that the application of the 


signal does not cause the characteristic point to wander 
round ‘the top and bottom curved surfaces, i.e., we must 


‘limit our anode current range, which, in turn, is governed 


by the grid voltage swing. 

The initial static point is fixed by the steady grid bias 
and anode voltage. The effect of grid bias is here seen to 
be in getting the static point away from the forbidden grid 
current area. Excess of negative bias is, however, as bad 
as the lack of it, for in that case the static point will have 
to.shift lower down the working plane, and hence distor- 
tien will ensue due to the signal sweeping down the lower 
bend. 

With resistance capacity amplifiers the working trace will 
fall away from the characteristic curves for the par- 
ticular anode battery voltage, since as Ia increases so does 
the drop on the anode resistance increase, and hence the 


which the characteristic 
surface may be subdivided. A zero anode current plane; 
B=useful working surface; C= saturation area. 


Fig. 6.—Model showing the areas into 


effective anode voltage will decrease. The representative 
point will thus gradually shift to lower anode charac- 
teristics as the anode current increases. 


Triode Used as an Oscillator. 


With an oscillating triode somewhat similar conditions 
prevail. As the oscillation passes through each cycle so 
the effective anode voltage varies due to the drop on the 
inductance of the oscillatory circuit. Hence we should 
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Fig. 7.—Characteristic ellipse of a valve oscillator. 


expect to get a working trace similar to that for a resist- 
ance coupled amplifier. This would be the case if the 
oscillatory circuit had no resistance. Any resistance in 
the main oscillating circuit, however, introduces into the 
anode current a small out-of-phase component, and the 
anode current is then not quite in phase with the anode 
volts. This makes the representative point describe an 
ellipse on the characteristic surface similar to that indi- 
cated in the photograph. 


Adjusting Grid and Anode Voltages. 


Let us assume that the static potentials of grid and 
anode are such that the representative point is in the centre 
of the working plane. Any small disturbance will then 
set up oscillations which will increase in amplitude until 
the point moves off the plane part. 

This limiting action can occur in three ways: 


1. By the elliptical trace going into the saturation area. 

2. By the ellipse reaching down to the zero anode 
current plane. 

3- By the ellipse cutting into the small 
potential ’’ surface (at the front of the model). 


To get as large an oscillatory current as possible it is 
therefore evident that we should have the Static poten- 
tials adjusted so that the anode before oscillation is half 
that at the saturation plane; the grid must therefore have 
a fairly large negative bias. The avoidance of grid 
current is not usually very important. 

These simple observations may easily be extended, but 
sufficient has probably been said to indicate a possible 
alternative to the usual characteristic plane curves, and 
one which, for certain conditions, may be better. 

I should like to express my thanks to Mr. C. D. 
Butler, B.Sc., A. C. G. I., for his invaluable help in 
making the models. 
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SENSITIVE VALVE RELAY. 


By G. G. BLAKE, M. I. E. E., A. Inst. P. 


N 1921 J. J. Dowling, of Dublin University, showed 
that the effect of a steady current passing through a 
galvanometer placed in the plate circuit of a thermi- 

onic valve could be cancelled out by connecting a second 
circuit through the same galvanometer, and passing a 
current from a separate battery through the latter in the 
opposite direction. 

The circuit shown in Fig. 1 is an adaptation of this 

idea, but contains several new features, simplifying the 
arrangement and giving greater facility for easy control. 


Fig. 1—Method of utilising the L. T. battery to balance out the D.C, 
component of the anode current in the galvanometer G 

Instead of employing a separate battery in the shunt 
circuit to oppose the plate circuit current through the 
galvanometer, a potentiometer P is fitted across the L.T. 
battery. By careful adjustment of the slider S, the 
current fed through resistance R, to the galvanometer G 
in one direction can be approximately balanced against the 
plate current passing through the galvanometer in the 
opposite direction, so that only a very small galvanometer 
reading is obtained. After this approximate adjustment 
has been made, the galvanometer reading can be brought 
to absolute zero by fine adjustment of the variable grid 
condenser C. 

This circuit, no doubt, has many possible applications, 
both for witeless and other electrical purposes. Once the 
galvanometer is set at zero with the valve oscillating, the 
slightest variation in the capacity of the tuning condenser 
Ci, or the inductance L, will displace the galvanometer 
needle several divisions. Again, if a variable grid leak 


be employed instead of the fixed grid leak R,, the 
slightest variation in its value will be recorded by galvano- 
meter movements. 


Useful Applications. 


The author has made use of this circuit for the two 
following purposes :— 

(1) To operate a relay by means of a beam of light 
by feplacing the grid leak by a light sensitive selenium 
cell, connected to a tapping on the H.T. battery instead 
of to the negative side of the L.T. battery as shown, and 
by replacing the galvanometer by a sensitive relay. The 
latter was successfully operated by means of the un- 
focussed light from a 32 c.p. lamp about 30 yards distant. 

(2) To operate a relay in order to record Morse signals 
of only moderate strength received by means of a single 
detector valve. 


Fig. 2.—Relay circuit developed from Fig. 1. 


Fig. 2 is a diagram showing the connections employed. 
The galvanometer circuit, as will be seen, includes tele- 
phones T and relay Y. The station to be recorded 
is first tuned in by ear. The galvanometer G is then 
roughly adjusted to zero, and then carefully set by 
critical adjustment of condenser C. If the signals are 
strong both the telephones and galvanometer can be left 
in circuit. When it is desired to record weak signals, 
the two latter instruments can be removed, and the critical 
adjustment of the relay again finally set by further adjust- 
ment of condenser C. 


Fig. 3.—Front and rear views of ¢he relay unit in practical form. 
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Events of the Week in Brief Revi in Brief Review. 


AIR PORT WIRELESS. 
Plans have been drawn up for the 
general reorganisation of wireless facili- 


ties at Croydon Aerodrome. 


ooo0oo 
THE AWAKENING. 

Mrs. Bowyer, of Blackfriars, was fined 
1s. with 40s. costs at the Tower Bridge 
Police Court last week for damaging a 
wireless set owned by a fellow resident. 
Mrs. Bowyer Peal rip that the noise 
from the loud-speaker interrupted her 
sleep on Sunday afternoon. 


0 00 o 

MARCONI CONTRACT IN BOLIVIA. 

A contract has been signed between 
the Government of Bolivia and Marconi's 
Wireless is hr ie Co., Ltd., whereby 
the compan as from October lst, 
1926, control and operate for a period of 
25 years the postal, telegraph and wire- 
less in that country. 


o o oO 
NEW AIR ROUTE. 

Work is proceeding with the installa- 
tion of wireless stations on the main 
stages of the projected Imperial Air- 
ways route between Egypt and India, 
according to the annual report on the 
progress of civil aviation during the past 
year. The wireless and meteorological 
organisation is being established with the 
15 of the Royal Air Force. 

00 030 
A WORLD BEATER. 

Surely the most enthusiastic wireless 
amateur in the world must be Mr. Eppa 
W. Darne (3BWT), of Washington, 
D.C., who proudly declares that he has 
not missed transmitting for a single night 
during the last five years.. Mr. Darne 
has communicated with amateurs in 
North and South America, Europe, 
Africa, South Africa, Australia, New 
Zealand and Asia. 

0000 
UP-TO-DATE HOLLAND. 

The coming autumn promises a record 
namber of wireless exhibitions, not only 
in Europe but in America. From Hol- 
land comes the news that the third 
annual Dutch Radio Exhibition, pro- 
moted by Radio Wereld, will be held 
from October 2nd to llth with the co- 
3 of the National Association of 

io Traders and Manufacturers, in the 

People’s Palace, Amsterdam 
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ANOTHER TELEVISION DEVELOPMENT ? 
Remarkable developments in television 
are foreshadowed by the news of experi- 
ments now being conducted at the 
Radium Institute, at Malmaison, near 
Paris, by M. Belin and M. Holweck. 
It is claimed that apparatus will be 


produced whereby a person at a wireless 


receiver will be enabled to see the 
features of the speaker on a screen. 


PROGRESS IN CANADA 
The figures published by the Dominion 
Bureau of Statistica show a satisfactory 
progres of 5 ma industry in Canada 
SHE The number of licences 
el Sars was 134, 486 as compared with 
91 996 in 1924, ‘and it is estimated that 
one person in every 42 has a receiving 
licence in the Province of Manitoba, one 
in every 49 in Ontario, and one in every 
112 in Quebec. The value of the wireless 
apparatus manufactured in 1925 exceeded 
54 million dollars as compared with a 
little over 3 million dollars in the Bre: 
ceding year. 


HAVE YOU HEARD PORSGRUND? 

The Norwegian broadcasting station at 
Porsgrund, which operates on 
metres, has increased its power from 0.2 


to 1 kilowatt. 
o ooo 


PHYSICAL JERKS BY RADIO. 
A campaign has been initiated by 


The Daily News urging the B.B.C. to 


broadcast health exercises between seven 
and eight o'clock every morning. 
Listeners using headphones are advised to 
lengthen the leads. 


0000 
AMATEURS ALL THE WORLD OVER. 
There are now more than fifty coun- 
tries in the world where amateur trans- 
mitters are actively engaged in two-way 
international communication, and the 
number is increasing almost daily. The 
problem of finding nationality indicating 
prefixes to their call signs is becoming 
rather bewildering. The letters Y and 
R are each used by two different coun- 
tries, while Portugal and Madeira share 
the fetter P. 


WIRELESS ON AMERICAN FREIGHT TRAINS. Successful experiments have been 
conducted on the New York Central Railway in „ o communication between 
t 


guard and driver on a freight train over a mile leng. 
the engine and guard's van each consisted 


elephony sets contained in 


of a 50-watt oscillator, 50-watt modulater 


and 7}-watt speech simplifier, a wavelength of 115 metres being employed. The photo- 


graph shows the 


guard s van with its special antenna system. 


distance 
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A BRITON IN BORNEO. 
Early last week Mr. J. A Partridge 
(2KF), of Wimbledon, succeeded in com- 


municating by C.W. with Mr. Grey, an 
Englishman 
station SK2 in Borneo. 
that he had been attempting to get in 
touch with England for six weeks with- 
aut success. 


operating the Kuching 
Mr. Grey stated 


Unfortunately transmission 
was spoilt after half an hour by jamming 


fran two Brazilian stations. 


0000 


INDIAN BROADCASTING. 
The erection of powerful broadcasting 
stations in Bengal and Bombay is the 
first aim of the new Indian Broadcasting 


Company, Ltd., the prospectus of which- 


has just been issued. Of the authorised 
capital of fifteen lakhs of rupees (about 
£112,000), 62,500 are being issued now, 
60,000 to the public and 2,500 reserved 
for wireless apparatus importers who are 
members of the company. 
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WHEN BIG BEN ERRS. 

The Astronomer Royal has issued an 
interesting statement regarding the 
accuracy of the famous Westminster 
clock during the past year. On 95 occa- 
sions the error of the return signal at 
Greenwich Observatory was not greater 
than one-fifth of one second; on 98 
occasions it was between 0.3 and 0.5 
seconds; on 81 occasions it was between 
0.6 and 1 second. It was greater than 
one second on 29 occasions, but never 
exceeded 2 seconds on any of the 306 
days on which signals were received: 


— 


0000 


NEW B. B. C. APPOINTMENT. 
We learn of the recent appointment of 
Mr. Ralph Judson, formerly ‘Publicity 
Manager of the Radio Communication 


Company, to the staff of the B.B.C. as 


assistant to Mr. G. V. Rice on The 
Radio Times. 


AMATEUR TRANSMITTING STATION 6 ZP, operated by Mr. George Pailin, at 


Manchester. The equipment is sectioned into a number of panels, includin 


modulator, 


oscillator and drive oscillator, transmitting wavemeter, and various receiving sets. An 
interesting change-over switch, consisting of a number of levers ilnked together by a bar, 
can be seen across the centre of the sct. 


If the Bengal and Bombay stations 
prove successful further stations will be 
erected at suitable points. 

0000 


AMATEUR SHORT WAVES VINDICAT E. 

The reliability of short waves for long 
communication purposes has 
been definitely established with the com- 
pletion of a series of tests between 
American and Australian amateurs, accord- 
ing to a statement issued by the Wire- 
less Institute of Australia. 

Commenting on the regularity and 
accuracy with which 500-word messages 
were passed back and forth between 
Australia and the United States,. the 
Australian report says: These tests 
have definitely proved that amateurs can 
handle bulk traffic with absolute accuracy 
atross the Pacific, a fact that has not 
until now been admitted by other than 
amateur wireless interests.” 


UNIVERSITY COURSE BY WIRELESS. 


Paris listeners are to have the oppor- 
tunity of hearing lectures by eminent 
professors at the Sorbonne, 
foundation of a wireless 
institute. 


The institute will be opened in Novem- 
ber, and a proposal is made that listeners 
should be entitled to sit for examinations 
on the subjects dealt with, certificates 
being awarded in the same way as to 


university students. 
0000 


WIRELESS AND A HURRICANE. 


Soon after the hurricane which swept 
few days ago, 
damaging houses and wrecking ships, 
wireless communication was established, 


Nassau (Bahamas) a 


enabling the islands to keep in touch 
with the outside world. 


the Paris 
University Council having sanctioned the 
telephony 
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THE STATUS OF THE WIRELESS 
OPERATOR. 

The legal position of the wireless 

operator on board ship was made clear 

by a decision reached last week by the 

Industrial Court. 

According to this decision, the time 
necessary for the overhaul, repair, and 
(or) renewals of the installation and 
wireless clerical work which cannot be 
accomplished at sea shall be the first call 
upon the time of the operator while in 


port, and he shall not be employed on 


cargo and (or) clerical duties where 
interference is caused to the wireless 
service. 

A new schedule of monthly rates of 
pay has been issued ranging from £19 
per month on large Class I vessels to £7 
per month on vessels of Class III. 


WIRELESS AT WESTMINSTER. 
(By Our Spectal Correspondent.) 


THE NOISY LOUD-SPEAKER. 


In the House of Commons last week 
Mr. Day asked the Home Secretary if 
he would suggest to local authorities the 
advisability of bye-laws being adopted 
with a vfew to the nuisance occasioned 
by the use of loud-speakers in Cope 
or open spaces being abated. Sir William 
Joynson-Hicks said it would not be 
proper for him to intervene in a matter 
of that kind. It was for the local 
authority to consider whether a sub- 
stantial nuisance existed in their district 
which would be dealt, with by bye-law. 


INTERFERENCE ON SOUTH COAST. 

Mr. Day asked the Postmaster-General 
if his attention had been drawn to the 
interference occasioned on the South 
Coast to wireless reception owing to the 
operation of Morse signalling from the 
Newhaven station; and whether he would 
cause the wavelengths of the Newhaven 
and Dieppe stations to be raised to 800 
metres in order to avoid such interference. 

Sir W. Mitchell-Thomson said that 
traffic was already exchanged between 
these stations on the 800 metres wave, 
although the 300 metres wave was used 
for obtaining the attention of the Dieppe 
station, which kept watch on that wave- 
length only. 

0000 

JAMMING FROM SHIPS’ SPARK SETS. 

Mr. Day then asked the Postmaster- 
General if he was aware of the annoy- 
ance experienced by wireless listeners in 
coastal districts owing to the use of spark 
transmitters by ships; and whether any 
action would be taken with a view to 
abating this form of annoyance. 

The Postmaster-General said he was 
aware that wireless communication be- 
tween ships and shore did at times inter- 
fere with broadcast reception, especially 
when unselective receiving apparatus Was 
used. The abolition of spark transmis- 
sion from ships would require inter- 
national agreement, and he hoped that 
it might be possible to achieve this when 
financial conditions at home and abroad 
in the shipping industry improved. 
Meanwhile, however, improvement coul 
be effected by making receiving apparatus 
more selective. 
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Mullard volt P.M. Power Valve. 


NCLUDED in the P. M.“ series of valves manufac- 

tured by the Mullard Radio Valve Co. is a 2-volt 
Valves in this series differ in their 
construction from the more usual type in that the flattened 
cylindrical anode is set up horizontally, while the filament 
traverses between the grid as two loops in a horizontal 
receiving 


power valve. 


plane. The series includes valves for all. 
requirements and working with various filament voltages, 


though a feature of all P.M. type valves is the use of 


the oxide-coated filament. 
As a power valve for loud-speaker operation, as well 
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MULLARD VALVE 


IN MILLIAMPERES 


2 
PLATE CURRENT 


pert ier et 
Cie i tee tT TT TTT TT i Jo 
-20 -18 16 -14 -12 -10 -8 -6 -4 -2 0 
GRID VOLTS 
MuLLARD P.M.2. 
Mean amplification factor p 45. 
Mean working slope 705 mA. per grid volt. 


5 

wae 0 
Mean differential resistance R, * 7, 700 ohms. 
Filament current .. 0.15 amp. at 1.8 volt. 
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as for use in a first stage low-frequency amplifier, the 
P. M. z is well suited. It gives a mean amplification of 
about 5.5 with an impedance of 7,700 ohms. At a plate 
potential of 90 volts the negative bias should be about 4.5 
volts, and the straight part of the characteristic curve 
provides for ample voltage swing. The valve can be 
recommended for use in a two-stage L F. amplifier fitted 
preferably, with transformers having a step-up ratio of 
2. Or perhaps 3 to 1. The makers specify norma! work- 
ing H. T. potentials of between 50 and 100, the filament 
voltage is from 1.4 to 1.8, and the filament current was 


and Cossor Point One. 


Ip 
13-0 
cos son VALVE F 
RED TOP HE S 


25328335 


PLATE CURRENT iN MILLIAMPERES 


aia 
I Oe Oa fe 
ERHAN aa 8 
ERSE E 
= E E 
Tardar 2 
Te S 
= ai total 0 
-6 -4 -2 2 4 
GRID ven 
Cosson Pornt ONE (Rep Top). 
Mean amplification factor p sae’ 125, l 
Mean working slope ... . . 0.42 mA. per grid volt. 
. 30.000 ohms. 


Mean differential 5 R, 
Filament current 85 


0.1 amp. at 1.8 volt. 

found to be 0.15 amp. at 1.8 volt, showing that the valve 
is exceedingly economical to run, while the filament is 
quite robust. No glow is visible when the valve is in use. 


Cossor Point One H.F. and Detector Valves. 


The recent development in the design of Cossor valves 
is of importance. Several changes have been made from 
time to time in the method adopted for supporting the 
electrodes, and undoubtedly the hooded plate form of 
construction presents difficulties as regards manufacture, 
and also as to obtaining rigid and robust mounting. 

It is evident at first sight that in the three valves in the 
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Valves we have Tested.— 

new series classified as the Point One Group are 
embodied certain interesting modifications. The method of 
supporting the filament, always a difficult matter, makes 
use of a small insulating collect clamped into the top of 
the hooded plate, to which the centre of the filament is 
hooked by means of a small wire loop. The supporting 
wire is coiled at one end after passing through the top of 
the insulator, so as to produce the necessary tension on 
the filament loop to allow for expansion and contraction. 


Ip 
cosson varve |_| | | | | | | | | TY 
PLAIN TOP — — 


DETECTOR 


5˙⁰ 


PLATE CURRENT IN MILLIAMPERES 


10 -8 -6 -4 


-2 Vv 2 4 6 8 
GRID VOLTS 


Cossor Pornt Oxe (PLAIN Top). 


Mean amplification factor p . . 8.7. 
Mean working slope ... isi . . 0.43 mA. per grid volt. 
Mean differential resistance R, 20,200 ohms. 

Filament current 0.1 amp. at 1.8 volt. 


The grid is wire wound in the usual manner, every turn 
being spot welded to a wire support, and the plate, which 
in the earlier Cossor valves more resembled half a sphere, 
may be regarded as a flattened cylinder similar to that 
used in many other makes of valve but closed over at one 
end, a feature in design which is probably beneficial. 

The glass work and the setting up of the supporting 
wires in the glass pinch is excellently carried out. The 
glass bulbs are now pipless and of attractive shape. The 
hase is cleanly moulded, and a gap is arranged between 
the four pins to reduce leakage and capacities. 

The new filament operates on an extremely low filament 
voltage, and at a potential of 1.5 volts passes a current 
of only o. 1 amp. Thus a 2-volt accumulator or two dry 
cells are suitable for filament heating, connected through 
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the standard rheostat of 5 to 8 ohms. After the filament 

has reached a certain initial temperature, no increase in 


- signal strength is obtainable by raising the adjustment 


of filament current to exceed the normal. 

The results of tests applied to the H.F. and detector 
valves of this series (the red top and the plain top) are 
given in the accompanying curves and tables, in which 
the main working slope refers to the change of plate 
current obtained over the working range by a change of 


Valves of the new Cossor Point One” class. The H.F. valve 
(red top) and Detector valve (plain top). 


one volt on the grid. Mean differential resistance, some- 
times called internal impedance, is measured at the centre 
of the useful part of the characteristic; thus, for valves 
which are used as H.F. amplifiers or detectors, this resist- 
ance value is determined with the grid volts at zero and 
for the maximum plate voltage used. Characteristics for 
valves which are essentially intended for L.F. amplifiers 
are only given for negative values of grid volts, as these 
are the only useful values, since grid current must be 
eliminated for obtaining distortionless amplification. 


MAKING THE MOST OF SUMMER. 


Members of the Sheffield and nimici. Wireless Society p 
raphed on the lawn at * Woodville,” H ope, the residence Pi "ths 


ecretary, after a successful but strenuous led day. The cup that 
cheers formed a fittiag conclusion to the afternoen’s activities 
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DIRECTION- FINDING. 


The Construction and Calibration of an Accurate 
Direction=finder for Amateur Use. 


By R. L. SMITH ROSE, Ph. D., r 


and R. H. BAR FIELD, M. Sc., A. C. G. 


T is well known that at the present time there are 
several systems by which wireless transmissions can 
be used for the determination of the directions and > 


Positions of fixed points. Of these systems, one class 
employs a direction-finding receiver for the determination 
of the direction of arrival of wireless waves from any 
given transmitting station. Three types of this direction- 
finder are now made commercially for use either on land 

or on board ship, and they are being employed to a con- 
tinually increasing extent for navigation purposes. 

It is not generally realised, however, that a simple 
frame-coil direction-finder, having as great an accuracy 
as those manufactured commercially, can easily be con- 
structed by the average experimenter at comparatively 
small cost, and in such a manner as not to occupy a great 
deal of space. The addition of such a direction-finder 
to the experimenter’s wireless equipment has several ad- 
vantages. In the first place, by enabling the direction 
of arrival of incoming signals to be determined, it greatly 
assists in the identification of the transmissions from 
distant and unknown stations. Secondly, a directional 
frame coil receiver is frequently invaluable in. ordinary 
reception work, on account of the possibility it provides 
of cutting out unwanted or interfering signals. Lastly, 
the possdssion of a direction-finder opens up a large field 
of research in the study of the strange phenomena of 
wandering bearings and ‘‘ night effect,“ which can be 

H= MAGNETIC FIELD. TOPA” PAT 

* MAXIMUM POSITION 


DIRECTION OF WAVE 


(a) 


FRAME COIL IN 
MINIMUM 


_ fh 


(b) 


Fig. 1.—Diagram showing relation between the direction of a 
frame coil and the magnetic field of an arriving wave in the 
maximum and minimum signal positions. 


observed with such an instrument. In this connection the 
direction-finder forms a powerful means of attacking the 
problem of the propagation of wireless waves over the 
earth’s surface, to which so much of modern scientific 
research is being devoted. 
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The 
complete 
direction-finder 
in 
operation. 


In the present article, therefore, it is proposed to give 
an account of the principles and details of construction 
of an accurate direction-finder, which can be operated 
on the broadcasting band of wavelengths and which can 
be constructed at comparatively small cost. 


Principle of the Single Frame Coil Direction-finder. 


Although the theory of operation of the simple direc- 
tion-finder óf the single-coil type is now well known, a 
very brief account of it is given here for the benefit of 
those who approach the subject for the first time. If 
a vertical plane loop or coil of wire be used for the 
reception of wireless signals, the E.M.F. induced in the 
coil is proportional to the amount of magnetic flux of the 
arriving wayes linking the coil. Now, in a wireless wave 
travelling over the earth’s surface, the magnetic force is 
horizontal and at right angles to the direction of travel. 
Consequently, as may be seen from the plan view of the 
frame coil given in Fig. r (a), the coil will have the 
greatest number of lines of magnetic force passing 
through it when it is placed with its plane pointing 
towards the distant transmitter. In this position, there- 
fore, the signal E. M. F. induced in the coil will be a 
maximum. If the coil is now rotated about a vertical 
axis, the number of lines of magnetic force linking the 
coil, and so the E. M. F. induced therein, will decrease, 
until when the plane of the coil is at right angles to the 
direction of arrival of the waves, as in Fig. 1 (b), no 
signal E. M. F. will be received by the coil. On con- 
sideration of the matter it is easy to see that for any 
position of the coil, the strength of the received signals 
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is proportional to the cosine of the angle between the 
plane of the coil and the direction of the transmitting 
station. From this cosine law it can be deduced that the 
rate of change of signal strength, upon which the 
accuracy for determining direction depends, is 
greatest when the coil is in the zero signal posi- 
tion. Hence in the use of such a closed coil 
receiver as a direction-finder, the coil is 
simply rotated until the signals vanish, 
when it is known that the direction of the 
transmitter is perpendicular to the plane of 
the coil. With weak signals or an insensi- 
tive receiver, the signals may disappear for 
a rotation of the coil through several de- 
grees. In this case the coil is slowly 
rotated in each direction in turn 


until the signals just become audible, 
and the mid-point of the arc so deter- 
mined will then indicate the direction 
of arrival of the incoming waves. 
When it comes to applying the 
above theoretical principles to prac- ‘ 
tice some very serious difficulties are “© 4 


encountered, particularly on wave- 
lengths below about 1,000 metres. 

It is well known that a frame coil is 
relatively inefficient compared to an 

open aerial fo? reception purposes, 

and it is consequently necessary te = 
employ an extremely sensitive ampli- 
fier with a coil, if any appreciable 
reception range is to be obtained. As 
a result of the use of such an amplifier, various stray 
E. M. F.s are picked up on different parts of the receiv- 
ing system, so that unless very special precautions are 
taken a large amount of signal is frequently received 
even when the coil is set in its minimum or zero position. 
This signal is partly due to direct pick-up from the waves 
by leads, tuned coils, or other circuits forming part of 
the receiver and amplifier, but frequently a large portion 
of it is due to the coil acting as a vertical open antenna. 
Fortunately, it is possible to arrange screens around the 
coil and its receiver in such a manner as to eliminate 
these spurious effects without appreciably altering the 
pick-up of the coil from the magnetic field of the waves. 
Many of the constructional details of the apparatus about 
to be described are concerned with the correct arrangement 
of the screens, which it will now be appreciated play an 
important part in the operation of the direction-finder. 
For the purpose of description, the complete instrument is 
conveniently divided into two parts: the frame coil with 
its screen for the elimination of the antenna effect, and the 
receiver, comprising the tuning circuits, amplifier, and 
batteries, all contained within a screened box to avoid 
the direct pick-up effect already mentioned. 


plete 


General Arrangement of Apparatus. 


The general arrangement of the complete apparatus 
is shown in the photograph in the title of this article, 
which also shows the rotating coil being operated for the 
taking of a wireless bearing. 

The receiving coil is square, being wound on a wooden 
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Fig. 2.—General eee of the com- 
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X-shaped frame with one of its diagonals vertical. 
This is clamped to the vertical axis, consisting óf a brass 
tube 14in. in diameter, through which pass the leads 
from the coil to the receiving apparatus. This axis is 
is carried in two sets of ball bearings which are 
mounted in a tripod stand. <A pointer attached to 

the brass axis moves over a graduated scale 
mounted on a platform on the tripod, and the 
direction of the coil can be read from this 
scale. The lower part of the brass tube 
passes through a clearance hole in the 
top of the screened box containing the 
remainder of the receiving apparatus, 
and the tube and box are connected to- 
gether by a short length of flexible wire. 


Frame Coil and Screen. 


Details of the coil construction and 
of the screen surrounding it can be seen 
from the diagrams forming Fig. 3. 
From Fig. 3 (a) it is seen that an 
ebonite plate is attached to the end 
of the arm of the wooden framework, 
this plate being drilled to carry the 
wires forming the turns of the coil 
and the surrounding screen. The top 
arm carries two of these ebonite 
plates, as shown in Fig. 3 (b), and 
the remaining arms one each as in 
Fig. 3 (c). The receiving coil con- 
sists of six turns of No. 20 S. W. G. 
bare hard-drawn copper wire, which 
are passed through the six holes in 
the centre of the plates. Surrounding this coil and sup- 
ported in the outer ring of holes in the ebonite plates are 
the wires forming the screen. These wires are twelve in 
number, with a spacing of }in., and each consists of a 
single-turn loop, electrically interrupted by a small gap 
at the top of the coil, Figs. 3 (b) and (c). 

An important detail in a set of this kind is the method 
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(a) (b) (c) 


Fig. 3.—Ebonite spacing plates for receiving coil and screen. 


of carrying the leads from the coil to the tuning com- 
ponents. ‘The method adopted in the present case 35 
shown in Fig. 4. The wires of the screen are all con- 
nected together at the bottom corner of the.coil, and the 
junction is connected by severa} wires to the brass tube 
which forms the axis of the set. The leads from the coil 
terminals are then taken through into the interior of the 
B 20 
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pipe in such a way that the short, exposed portion is par- 
tially surrounded by these screen connecting wires. Inside 
the tube the bare wire leads 
are kept away from each other 
‘and from the tube walls by 
placing them under tension 


between ebonite discs, as 
shown in Fig. 4. By this 
means the effective shunt 


capacity between the leads is 
reduced to a minimum. 

In the construction de- 
scribed above it will be ob- 
served that the whole of the 

receiving apparatus and its 

connecting leads are en- 
closed by a vertical metallic 
screen, so that it 1s impos- 

‘sible for the electric field 

of the wireless waves to act 

upon the system. At the 
same time, however, owing 
to the fact that no part of 

the wire; screen forms a 
closed circuit, the receiving 
properties of the coil, which 
depend upon the magnetic 
field of the waves, are in no 
way impaired. 

The whole of the apparatus 
for tuning and amplifying the 
incoming signals is contained in the screened box at 
the base of the tripod which 
carries the coil. The vertical 
brass tube containing the leads 
from the coil passes through 
a hole of slightly larger dia- 
meter in the top of the box 
and projects a few inches 
within it. Flexible leads are 
taken from the pair of ter- 
minals at the end of the tube 
to the primary tuning circuit. 
The screening box itself is a 
cube with a side of two feet, 
and is provided with a well- 
fitting lid at the front.? The 
box and lid are both double- 
lined with’ tinned iron sheet, 
and all joints are very care- 
fully lapped and soldered to 
make good electrical contact. 
The lid is provided with 


Fig. 4..-Method of mounting 
frame coil, showing 1 
ment for, taking leads inside 
screening tube to amplifier. 


For an explanation of the 
behaviour of electric and mag- 
netic screens, see The Wireless 
aoe January 13th, 1926, page 


This screening box is of the 
type described and illustrated on 
age 699 of The Wireless World 
or November 18th, 1925. 
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Fig. 5.— Exterior of screened box, showing 
extension handles for tuning controls. 


68S 


brass springs round the inside edge to make good con- 
tact with the box, and only two small holes (gin. dia.) are 
drilled in the lid for the purpose of bringi..g out the con- 
trol handles for the receiver. A view of the screened box 
with the lid on and in position at the base of the tripod 
supporting the direction-finder is shown in Fig. 5; while 


Fig. 6 is a photograph of the box with the lid removed, 


showing the tuner and amplifier within. It is probable 
that for ordinary use a single lining of tinned sheet iron 
would be adequate for the construction of this screening 
box, but in the case of the direction-finder which is actu- 
ally being described, extreme precision was necessary, 
and the precaution of a double lining was justifiable. 


Receiver Circuit. 


The circuit employed with this direction-finder is given 
in Fig. 7, which is drawn in a schematic manner to show 
the general layout of the apparatus and the positions of 
the screens, etc. A coupled-circuit tuner is employed, 
so that the primary frame circuit is completed by a tuning 
condenser and a suitable coil, which is coupled to a 
secondary coil tuned by a second condenser. A super- 
sonic heterodyne receiver, with 6 to 8 valves, is suitable 
for this apparatus, provided that it is well designed, and, 
while being sensitive to incoming signals, does not give 
a background of ‘‘ mush.” In the photograph in Fig. 


4 the top shelf contains a combined tuner and first oscil- 


lator panel, while the intermediate and audio-frequency 
amplifier, with the requisite detector valves, are in the 
lower half of the box. Some of the commercial forms 
of supersonic receiver are also suitable for use with this 
direction-finder when they are provided with the neces- 
sary coupling coils and a primary variable condenser. 


Fig. 6.—Interior of screened receiver. 
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The normal tuning condenser on the receiver is then used 
to tune the secondary coil instead of directly tuning the 
frame. All batteries for the amplifier are contained 
within, and at the back of the box. Incidentally, it 
may be pointed out that, apart from its necessity in a 
direction-finder, the complete screening of the inter- 
mediate-frequency amplifier eliminates any long-wave 
interference due 
to direct pick-up 
on the intervalve 
trans formers; 
while the use of 
a coupled circuit 
between the 
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. 7.—Schematic diagram of connections of the complete 
direction—finder. 


frame and receiver considerably reduces the effect of the 
E.M.F. injected directly into the frame by powerful 
transmissions at the intermediate frequency. Users of 
supersonic heterodyne receivers in which no special pre- 
cautions are taken to reduce the above effects will appre- 
ciate the advantages to be gained by their elimination. 

From the last stage of the receiver telephone leads are 
brought out as a twin flexible conductor screened with 
‘braided copper wire which is connected to the tin box. 
This screened lead is carried all the way up to the tele- 
phone receivers, where the screen is connected to the 
headband. By this means the opera- 
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modulated continuous waves, includ- 
ing telephony. While directions can 
be determined on telephonic or broad- 
casting transmissions, they are some- 
what unsatisfactory owing to the inherently varying 
amplitude of the modulation. It is always much better 
to heterodyne the carricr wave and produce an audible 
beat note which is utilised for the taking of bearings. 
Since most broadcasting stations only modulate to about 
10 per cent. of the amplitude of the carrier wave, it will 
be appreciated that a great gain in sensitivity for recep- 
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tion is gained by the use of the carrier wave in this 
manner. This is very noticeable in practice, for while 
a bearing observation may be made on the carrier wave 
with a swing of the coil through the minimum of only 
about one degree, the actual telephony may be quite in- 
audible over an arc of 10 degrees. A further advantage 
of the addition of the heterodyne is, of course, that the 
direction-finder is immediately available for operation on 
continuous wave telegraphic transmissions. Now, with 
the supersonic type of receiver, the heterodyne operation 
is conveniently carried out at the intermediate frequency, 
although it can, if desired, be carried out at the original 
high frequency. The advantage of using the former is 
that, once the second oscillator required for this purpose 
has been adjusted to beat with a frequency corresponding 
to that of the intermediate frequency transformers, no 
further adjustment is required for any change of the 
original wavelength. When the second oscillator is run 
at the original frequency, it must be continually read- 
justed for each change in tuning of the whole receiver. 
In the direction-finder under discussion, the second oscil- 
lator is operated at the intermediate frequency, and is 
formed of a separately screened unit connected by a 
variable coupling to the first stage of the intermediate 
frequency amplifier, as depictéd in Fig. 7. 


Calibration. 


Having completed the direction-finder, a number of 
tests should then be carried out to ascertain the accuracy 
for the taking of bearings and the magnitude of any local 
errors in the resulting directions due to the immediate 
surroundings. By means of a good magnetic compass 
the scale of the direction-finder is first set to read zero 
when the plane of the coil is pointing east and west; the 
scale reading of the instrument when in use will then give 
the apparent direction of the transmitting station or its 
reciprocal (i. e., 4 1800). In operating the set, both 
primary and secondary circuits should be carefully tuned 
and the audible beat note adjusted to a convenient pitch. 
The coil is then rotated to find the minimum signal posi- 
tion, which under good conditions and with a strong 
signal should be so sharp that a movement of the coil of 
from one-half to one degree in either direction causes a 
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Fig. 8.— Observations of bearings of the Ae oy fa station from Teddington during a 


sunset pe 


marked increase in signal strength. Having observed 
the scale reading in this position, the coil is rotated 
through 180°, and the position of the second minimum 
observed. In the case of the direction-finder described 
above, the angle between these two minima is never more 
than one degree different from 180°, and the difference 1s 
Such a test may be 
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considered to show satisfactorily that all error-causing 
E.M.F.s have been successfully eliminated, and that the 
apparatus is working correctly as a direction-finder. The 
mean of the two minima, with the appropriate 180° 
correction, gives the apparent direction of arrival of the 
waves being received. 

The actual direction-finder forming the subject of this 
article is installed in a wooden hut situated in a field sur- 
rounded by trees. To ascertain the effect of the latter 
on the direction of arrival of wireless waves, observations 
of the bearings of a number of broadcasting stations were 
made under stable daylight conditions. In this manner 
the difference between the true and observed bearing was 
found for a number of different directions of arrival of 
waves, this difference being the fixed local error of the 
direction-finder. In the case under discussion this error 
varied from - o. 7 to +4.4° for the different broadcast- 
ing stations. This class of error, however, is not serious, 
as observation shows that it remains constant over a Jong 
period, and when desired the direction-finder can always 
be recalibrated on the same transmitting stations. The 
errors can be tabulated or plotted in the form of a graph, 
and this can be used to apply a correction to the scale 
reading whenever an observation is made on a transmis- 
sion from an unknown station. In this manner bearings 
can be taken to an accuracy of one or two degrees under 
stable daylight conditions. 

Systematic Observations. 

The direction- finder which has been described in this 
article has been employed in a long series of experiments 
in which the observations of the apparent direction of 
arrival of wireless waves, as recorded by such an instru- 
ment, played an important part. In these experiments 


directional observations were made on the transmissions’ 


from several broadcasting stations both by day and night, 
the carrier wave from these stations being used as a con- 
tinuous wave transmission, as already described. These 
systematic experiments were usually carried out over con- 
tinuous periods of from two to four hours, during which 
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observations were made at minute or half-minute inter- 
vals. In such experiments conducted at ranges of more 
than thirty miles overland, it is usually found that, 
whereas in the day time the apparent bearing remains 
constant to within one or, at most, two degrees, at night 
the bearings are subject to very erratic variations, ranging 
over a large number of degrees. Accompansing these 
variations it is also frequently found that the signal 
minimum upon which the observation is made becomes 
blurred or ill-defined, making an accurate reading very 
difficult. These occurrences are the well-known pheno- 
mena of night-effect in wireless direction-finding, 
which has been widely investigated in recent years. 


A Typical Example. 


A typical example of the manner in which these varia- 
tions take place is shown by the graph in Fig. 8, which 
shows the results of the observations of bearings of the 
Bournemouth broadcasting station, taken on a direction- 
finder at a distance of 77 miles over a period of about 
two and a half hours. It is to be noted that the varia- 
tions have begun at an hour or more before sunset, 
although these are fairly small in amplitude. As sunset 
is approached and passed, the variations become much 
greater in magnitude, having an extreme range of nearly 
100° during this particulate test. From such a diagram 
it might appear that the direction of arrival of the waves 
sometimes deviates by more than 50° from the true great- 
circle path between transmitter and receiver. This, how- 
ever, is not the case; for it has now been conclusively 
demonstrated that the apparent change in bearing is pro- 
duced by a wave travelling from transmitter to receiver 
via the upper regions of the earth’s atmosphere, and thus 
arriving at an inclined angle to the earth’s surface. In 
order that such a wave may cause an apparent variation 
in bearing on a direction-finder, it must have its plane 
of polarisation rotated from its normal position, f. e., the 
electric force in the wave must be horizontal. This rota- 
tion is brought about by the action of the ionised portion 
of the upper atmosphere through which the waves pass. 

From a systematic study of the ob- 
servations to be obtained in this manner 
with such a direction-finder, much can 
be learned about the mode of operation 
of such waves, and of the important 
part played by the upper atmosphere in 
normal wireless communication. 


SHORT-WAVE 
DEVELOPMENTS 
IN RUSSIA. 


THE short-wave transmitter at 
Nishni-Novgorod which is shown in 
our photograph has been installed for 
research in connection with the de- 
velopment of high-power transmitting 
valves. Transmissions are on 80-110 
metres with a power of 15 kW in the 
aerial. 
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A Section Devoted to New Ideas and Practical Devices. 


FILLING ACCUMULATOR CELLS. 


The filling of the cells of a large 
accumulator H.T. battery 1s a tedious 
business unless some device is em- 
ployed such as that shown in the 
sketch. 


Device fer filling H.T. accumulator cells. 


The vessel containing the acid is 


placed on a shelf above the battery, 


and acid is syphoned down through 
glass and rubber tubing to a fine jet 
made by drawing out a short piece 
ef glass tubing. An ordinary chemi- 
cal pinch-cock fixed to the rubber 
tubing gives perfect control over the 
flow of acid, the whole arrangement 
being vastly superior to the usual acid 
bottle and glass funnel.—R. P. A. 
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LOUD-SPEAKER HORNS. 

Wireless experimenters who may 
happen to possess one of the new 
H.M.V. gramophones will find the 
acoustic properties of the sound con- 
duit of great assistance in enhancing 
the lower musical tones for loud- 
speaker reproduction. 

If the movement of the loud- 
speaker already in use is not suitable, 
one of the many loud-speaker attach- 
ments on the market may be em- 
ployed. The combination gives a 


particularly deep and rich quality 
comparable to the best diaphragm 
loud-speakers.—H. J. R. 
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EARTHING SWITCH. 


Standard porcelain fuse holders 
make excellent earthing switches for 
use out of doors on account of the 
high surface insulation which is 
maintained under all weather con- 
ditions. 

The diagram shows how the fuse 
holder should be connected in circuit. 
The aerial and earth, and also the 
aerial and earth leads to the set, are 
connected to the spring clips of the 
fuse holder, while the blades on the 


PORCELAIN 
FUSE 
HOLDER 


CIRCUIT 


TO EARTH OF SET 


Fuse holder converted for use as a light- 
ning switch. 


fuse carrier are short-circuited by a 
piece of thick copper wire or strip. 
—G.J.R 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 


VALVES IN PORTABLE SETS. 


In portable receivers of compact 
design valves are apt to be damaged 
through striking adjacent components 
in transit due to the large lateral 
movement allowed by the average 


Protecting valves from vibration in a 
portable receiver. 


anti-vibration valve holder. Where 
the valves are contained in a sepa- 
rate compartment, or where the lid of 
the receiver when closed is in close 
proximity to the pip of the valve, a 
small coil spring may be fitted as 
shown to prevent undue movement of 
the valve. If a strong spring is found 
to be necessary to hold the valve 
in position, it should be released 
on reaching the destination and be- 
fore commencing reception by hft- 
ing off the loop and turning 
the spring to one side, otherwise 
microphonic noises may be transmitted 
to the valve via the top of the valve 
compartment and the thick coils of 
the spring. If the spring is light, 
on the other hand, vibrations will be 
effectively absorbed, and signals may 
be received with the spring in posi- 
tion.— M. C. C. 
B 24 
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HAWKS FR.A.S 


24.—Benjamin Franklin and the Leyden Jar. 


S every one of our readers no doubt knows, one 


of the fundamental principles of wireless is based 

on the phenomenon demonstrated by the Leyden 
jar, and before we pass on to deal with the discoveries 
of Hertz and his successors, it will perhaps be of interest 
to mention the earlier. work in connection with the electric 
spark. 

Credit for the discovery of the Leyden jar has been 
variously claimed for Musschenbröck, a celebrated pro- 
fessor of Leyden; for Cuneus, a rich citizen of Leyden, 
and for Von Kleist, Dean of the Cathedral at Kamin, in 
Pomerania. Von Kleist, at any rate, has priority in the 
matter of making his discovery public, but his account 
(dated November 4th, 1745) 1s somewhat obscure. 

“ When a nail or piece of brass wire is put into a small 
apothecary’s phial and electri- 
fied, he wrote, remarkable 
effects follow, but the phial ie . 
must be very dry and warm. I 3 
commonly rub it over before- 
hand with a finger on which I 
put some powdered chalk. If 
a little mercury or a few drops 
of spirits of wine can be put 
into it, the experiment succeeds 
the better. As soon as this 
phial and nail are removed 
from the electrifying glass, or 
the prime conductor to which it 
hath been exposed is taken 
away, it throws out a pencil of 
flame so strong that with this 
burning machine in my hands 
I have taken above sixty steps 
in walking about my room. 
When it is electrified strongly 
I can take it into another room, 
and then fire spirits of wine 
with it. 

If while it is electrifying 
I put my finger or a piece of 
gold, which I hold in my hand, 
to the nail, 1 receive a shock that stuns my arms and 
shoulders. A tin tube, or a man placed upon electrics, 
is electrified much more strongly by this means than in 
the common way. When I present this phial and nail 
to a tin tube fifteen feet in length nothing but experience 
can make a person believe how strongly it is electrified. 
Two thin glasses have been broken by the shock. . . .” 


The Experiments of Cuneus and Musschenbr.ick. 


In January, 1746, Cuneus accidentally made a similar 
discovery. He was working with Musschenbréck and 
B 25 


Benjamin Franklin. 


Allamand, who had noticed that electrified bodies quickly 
lost their charge, which they supposed was abstracted by 
the air itself. In carrying out subsequent experiments, 
Cuneus held the glass jar in one hand, and disengaging 
the wire from the electrical machine, received a shock 
that filled him with the utmost consternation and caused 
him to drop the glass jar. NMusschenbröck repeated the 
experiment, and in a letter to Reaumur said that he lost 
his breath and was two days before he recovered from 
the effects of the shock and the terror, adding that he 
would not repeat the experiment for the whole kingdom 
of France! On the other hand, Boze seems to have 
desired to become the first electrical martyr, expressing 
the wish that he might die by the shock so that the 
account of his death might furnish a paper for the 
memoirs of the French 
Academy. 

. Apart from some experiments 
in regard to the transmission 
and velocity of electricity, the 
Leyden jar was regarded as 
being little more than a toy. 
The original experiments were 
repeated everywhere and ex- 
cited general wonder as being 
‘a ‘prodigy of nature and 
philosophy.“ Large numbers of 
‘electricians ° wandered over 
L. urope, enriching themselves 
my selling shocks to all and 
sundry, and French kings were 
amused by the electrification of 
chains of monks and guards- 
men, all of whom ‘‘ jumped 
together ° as the circuit was 
completed ! 


Franklin: Scientist and 
S aesman. 

The theory of the Leyden jar 
remained obscure and was not 
elucidated until investigated by 
Franklin, that remarkable combination of scientist and 
statesman. 

Benjamin Franklin was born at Boston, U.S.A., on 
January 17th, 1706. His ancestors had resided on their 
own property at Ecton, Northamptonshire, for three hun- 
dred years, but Franklin’s father emigrated to New 
England in 1685. Benjamin was intended for the 
church, but his inclinations did not lie in this direction. 
He was very fond of reading and studied everything that 
came in his way. His knowledge was soon considerable, 
and the story is told how, as a bov, he once astonished 
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Pioneers of Wireless. — 

his parents with the statement that he had just swallowed 
some ‘‘ acephalous molluscs. His father laid hold of 
him in great alarm and called for help, and in spite of 
Benjamin’s protests his mother poured half a gallon of 
hot water down his throat, and he was held upside down 
for the poison to run out. As soon as the boy could 
speak he explained that acephalous molluscs °’ were 
only oysters, after which his father took a strap and gave 
him a sound“ larruping ” ! 


The Kite Experiment. 


Franklin’s attention was first directed to electricity in 
1746 when he saw some experiments, which, however, 
were but imperfectly carried out. He repeated them him- 
self and soon after announced his theory of the identity 
of lightning and electricity. In 1750 he suggested the 
use of pointed iron rods as lightning conductors, to draw 
lightning down from the clouds without noise or danger, 
and two years later his historic experiment with a kite 
resulted. This was carried out in connection with a 
Leyden jar, to which the string was connected. Franklin 
flew his kite during a thunderstorm and the string acted 


in a similar manner to a lightning conductor, the Leyden | 


jar being charged by the difference in potential between 
the clouds and the earth. 

Franklin discovered the method of cascade connection 
that greatly increased the total discharge current of the 
Leyden jar, and he also proved that the charges in a 
Leyden jar accumulate, not on the surface of the jar, but 
on the metallic coating. The experiment by which he 


General Notes. 

Mr. F. A. Mayer (G 2LZ) tells us that 
on the morning of July 27th he heard the 
schooner ‘‘ Morrissey (VOQ) sending 
out a distress call on 36 metres. He en- 
deavoured to get in touch with her, but 
was not successful. Shortly afterwards 
he heard Z 4AA, F. D. Bell, Otago, call- 
ing VOQ and the schooner gave a position 
somewhere off Newfoundland. Sub- 
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showed this is both interesting and beautiful. He first 
charged a jar and then, insulating it, removed the cork 
and the wire by which the electricity was conveyed from 
the charging machine to the inside of the jar. On ex- 
amining these and finding them free from electricity, he 
poured out the water into another jar, also insulated. 
This water was also found to be free from electricity. 
Fresh water was introduced into the charged jar in place 
of that poured out, and on placing one hand on the out- 
side coating and the other in the water, a shock was 
received, which was as strong as if no change had been 
made in the jar since it was first charged. 

It is interesting to remember that no material change 
has been made in the form of the Leyden jar from the 
date of its invention. In its early form it consisted of a 
glass jar, coated inside and out with tin foil, and in its 
modern form the only alteration made is to use a coating 
of electrolytically deposited copper in place of the tin 
foil. : 

The Leyden jar, in another form, known as a con- 
denser, plays an important part in wireless transmission 
and reception. This intimate link with Ben ” Franklin 
is of particular interest, for when Marconi first signalled 
from England to America he used a large battery of 
Leyden jars. These later were replaced with condensers. 
and of these we shall have something more to say in a 
subsequent article. 

NEXT INSTALMENT. 
Herts and his Epoch—-making Discovery. 


New Call-signs Allotted and Stations 


Identified. 


G LH (ex 2AWK), F. Thompson, 16, Stratford 
Grove, Heaton, Newcastle-on-Tyne, trans- 
mits on 45 and 90 metres with a hand- 
generator, 

G ONR R.S. Roberts, 92, Arlington Road, N. W. I. 

G 2AOL E. Bateman, Monkleigh,“ Hove Park 

Road, Hove. 

(ex 5AP). A. J. Hill, Pevensey Bay. 

G 2BXX (Art. A.). C. Q. Marks, 143, Sinclair Drive 


sequently, when Mr. Mayer was working 
with Z 4AR, W. G. Wilkinson, Roslyn, 
he learnt that Miss Bell was operating 
Z 4AA when she got into touch with 
VOQ. The distress call was reported to 
the New Zealand Government, who sent 
particulars by cable to Washington. 
0000 
Mr. P. J. McGee, the Senior Operator 
on the s.s. “Bowdoin” attached to the 
McMillan Arctic Expedition, states that 
his wavelength is 39.7 metres and that he 
will welcome reports on his signals. The 
call-sign of s.s. “Bowdoin” is WNP 
(Wireless North Pole) and not WPN as 
printed in error in our issue of July 28th. 
0000 


A correspondent asks if anyone can give 
him the wavelength and QRA of the fol- 
lowing stations :—AGB, AGC, PCRR, 
ZHC, PKX, GC, and GBK. 

o oOo 


Another correspondent asks if anyone 
can give him the name, call-sign and 
exact wavelength of a station sendin 
“CAG” constantly on sal conira 
C.W. The wavelength is between 39 and 
40 metres. 


QRA’s Wanted. 

G 2AHM, G 2ARM, G 2BKU, B 5A, 
B 82, F2, I TA, I 1CJ, K 8T, NDC, 
PC PP, PC 2P, U83, V4J, U2XG, 
A 3EN, P 1AW. 
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Listeners’ Reports. 

Apropos the suggestion made in our 
issue of May 5th that transmitters should 
agree upon some simple code to signify 
the nature of the reports (if any) that 
they desire, we would draw attention to 
the Jetter from Mr. W. Gilbert Taylor in 
our Correspondence columns. 


0000 


American Amateurs. 

Mr. W. R. Chaplin (U 9DUD), 5887, 
Theodosia Avenue, St. Louis, Mo., and 
Mr. Frank Macik (U 6BBQ), 194, 8. El 
Moleno Avenue, Pasadena, California, 
will appreciate reports from any listeners 
in Great Britain. Mr. R. L. Amsbury 
(U 6CIX), 317, N. Friend Avenue, Whit- 
tier, California, would like to arrange 
tests with some British amateur. His 
transmitting power is 250 watts, and he 
often hears G 2KF and G 28. 


Langside, Glasgow. 


G 2BYQ W. Ford, 155, Brierdliſſe Road, Buruky: 
Lancs. 


G 5GZ (ex As), J. Geary, Landore, Swansea. 

G 5LU (ex 2BCL), D. T. Blunden & C. F. Scrubs. 
8, Penrith Road, Basingstoke. Transmit ca 
23, 45 and 150-200 metres. 

d NZ L.E. Newnham, 14, Silchester Road, Copnat 
Portsmouth. Transmits on 23, 45, and 90 
metres and will welcome all reports. (This 
call-sign formerly belonged to W. B. 
Chivers, Birmingham). 

D7XF E. I!yllested, 80, Osterbrogade, Copenhagen. 

I1GN E. Gnesutta, Via Donizetti 45, Milan. 
(change of address). 

O A4Z ]. S. Streeter, ‘ Wood Green,” Liesbeek Road 


Rosel, ank, Cape Town. (Change of address.) 


P 30R O. Cunha, Rua de S. Luzia 86, 
Madeira. 


R A19 The University, Tomsk, Siberia. 

We are indebted to our Argentine con- 
temporary, Revista Telegrafia, for the 
following South American stations :— 


PERU. 

20A L. Anciaux, Arequipa (50 watts). 

20B W. Weecks Pee 5 10 

30A C. A. Gilardi i 10 „ 

2AM J. Cancela, São Paulo. 

§Q1B Broadcasting Radio Club of Brazil, Rio de 


pene (500 watts on 320 metres wave 
ength). 
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News from All Quarters: By Our Special Correspondent. 


The New Wavelengths. 

At the moment of going to Press im- 
portant news comes to hand regarding 
wavelength changes which will come into 


force on or about September 15th. It is 
understood on reliable authority that the 
wavelengths will be fixed as follows :— . 


Aberdeen ai } 491.8 metres 
Birmingham ots 

Glasgow . 405.4 „ 
Belfast 326.1 „ 
London 361.4 „ 
Newcastle 312.5 „ 
Manchester 384.6 „ 
Bournemouth 306.1 „ 


Cardiff (unchanged) 


It will be seen that the biggest jumps 
occur in the case of Belfast, Newcastle 
and Bournemouth, the first-named ‘being 
altered by over 100 metres. In spite of 


the fact that Aberdeen and Birmingham 


share a wavelength, it is confidently anti- 
cipated that no. interference will Le 


caused. 
: 0000: 


A Human Aquarium.“ 


The artistes arid announcers in the 
special broadcasting studio to be 
erected at the National Radio Ex- 


hibition, Olympia, in September, will 
enjoy about as much privacy as gold- 
fish, Large glass windows will be let 
in the studio walls so that the general 
public will be able to witness typical 


studio performances. 


From this “aquarium” famous 
artistes will broadcast during the day, 
and the various uncles and 


“ aunties will be seen in the flesh. 
0000 $ 


Auntie’s Rival Attraction. 

A similar arrangement, it will ve 
remembered, obtained at the Ideal Home 
Exhibition early this year; but at the 
September Exhibition the control room 
will also be visible, an important item 
to readers of The Wireless World. 
Many of us, I feel sure, would prefer 
ta watch the deft-fingered engineer at 
control rather than the most charming 
of microphonic aunts 
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When Music Hath No Charms. 


There must be quite a number of 

wireless amateurs who are bored to 

death by difficult music simply 
B 27 


because they haven’t time to study it. 


At the moment of writing science has 


still failed to provide us with more than 
24 hours a day, and in the circumstances 
there is a limit to what can be accom- 
plished by one individual. 

And yet, many listeners whose atten- 
tions are primarily devoted to experi- 
mental work would glean a good deal 
of extra pleasure from the programmes 
if more of the music were intelligible. 

90000 


A Commonsense Move. | 
In this connection an interesting move 
will be made by the B.B.C. at the end 
of September by the inauguration of a 
weekly half-hour, to be held on Mon- 
days, devoted to an illustrated descrip- 
tion of the music to be broadcast during 
the ensuing week. Various celebrities 
will conduct these ‘‘ Musical Talks,” 
and the pianoforte and the gramophone 
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will both be enlisted to explain knotty 
points as they arise. 

The talks will probably be timed to 
take place between 6.30 and 7, a period 
at present occupied by dance music. 


A Delicate Question. 


Opinions are necessarily diverse on 
what constitutes an ideal Holiday 
Talk.“ Some people incline towards the 
view that talks are superfluous at this 
time of the year; there is, however, a 
considerable demand for talks of the 
aut-of-door variety, provided that the 
subjects are treated breezily and with- 
out a hint of the class-room or lecture 
theatre about them 85 


Holiday Spirit at Bournemouth. 

Bournemouth, I see, is stepping 
forward boldly with a programme of 
holiday talks, chiefly of the topo- 


BROADCASTING FROM A SHIP. Part of the wireless telephony installation on board 
the Swedish motorship ‘‘ Gripsholm,” from which the President of the Swedish-American 


line recently delivered an address. 
throughout the count 
and the four m 


The speech was picked up in Sweden and re-broadcast 
The microphone is coanected to a two-stage push puli amplifier 
ulator valves are seen on the left. 
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graphical kind. During the present 

month well-known authorities will dis- 

course on The New Forest, 

Dorset, ‘‘ Yachting,” Hampshire 

Literature, and other topics of à like 

nature. Will listeners be appreciative? 
O0 00 0 


Britain’s Best Station. 

Bournemouth, by the way, appears to 
be the most popular British station 
among listeners on the Continent, if we 
may judge from the enthusiastic reports 
received not only from France and 
Belgium, but also Spain. The Hanp- 
shire station is heard more clearly in 
Madrid than either Daventry or London, 
despite its comparatively low power. 

he probable 5 is that 
6B M, of all the British stations, occupies 
by far the most favourable site. To 
what extent luck was mingled with 
judgment when the site was originally 
chosen in 1922 will probably remain a 
mystery. 

0000 


Classics v. Jazz. 

It may come as a surprise to many to 
learn that, so far as the votes of 
correspondents are concerned, classical 
music won a decisive victory over jazz 
on the occasion of the recent debate 
conducted by Sir Landon Ronald and 
Mr. Jack Hylton. I am told that Savoy 
Hill received 568 communications in 
favour of the classical effort as against 
172 championing jazz. 88 listeners wrote 
in non-committal fashion. 
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Polities Without Bias. 

While the exclusion from the micro- 
phone of violently controversial subjects 
is generally accepted as a wise precaution, 
certain questions could probably be venti- 
lated in such a manner that, while strife 
would be avoided, the public would 
obtain enlightenment on many perplexing 
topics of the day. 

For instance, numbers of listeners 
would welcome descriptions of the many 
bewildering Bills which come before 
Parliament every week. If the B. B. C. 
were to broadcast regularly a brief and 
interesting resumé of some of these Bills, 
many people who lack the time or oppor- 
tunity to follow political activities very 
closely would find such talks of real 
benefit. The idea seems worthy of 
attention, ö 
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Time, Gentlemen! 

On certain occasions the job of broad- 
cast announcer can be one of the most 
embarrassing in existence. Not long ago 
2LO was transmitting an outside“ 
broadcast in the form of a sermon by an 
eminent Nonconformist divine at a well- 
known place of worship. The sermon 
and closing hymn were scheduled for con- 
clusion at a definite hour. Five minutes 
before this time a celebrated artist 
entered the waiting room at 2LO, pre- 
paratory to giving a performance. The 
announcer on duty listened anxiously for 
indications that the sermon was coming 
to an end, but when the hour struck the 
preacher scemed to be warming up to his 


Wireless 
World 


subject! And the famous artist in the 
waiting room began to show signs of 
artistic temperament. 
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FUTURE FEATURES. 


Sunday, August 5th. 


? Lonpon.—Royal Tank Corps Band; i 
: Albert Sandler. ; 
BIRMINGHAM.—Symphony Concert. 
i Grascow.—Notable Anniversaries. i 

MANCHESTER.—Symphony Concert. į 
NEWCASTLE. — Sidonie Goossens, 


i Harp. 
Monday, August 16th. 
: Lonpon.—The White Chateau,” £ 
3 by Reginald Berkeley. ; 
: ÅBERDEEN. — Joseph Farrington, : 
: bass. : 
CaRDbrrr.— Folk Songs and Tunes. 
GLasdow. — Shakespearean Pro- 
gramme. $ 


Tuesday, August 17th. 


LONDON AND DaveNtRyY. — Radio 
Dance. 

BIRMIN HAM. Variety. 

Bournemoutu.—Light British Pro- 
gramme. 

MANCHESTER. — Lest Auld Ac- 
quaintance Be Forgot. 

NEWCASTLE.— Frank Gomez 
Municipal Orchestra. 


Wednesday, August 18th. 


Lonpon.—Poetry Reading. 
ABERDEEN.—Scottish Programme. 
BELras T. — Moments Musicaux. 


,d. 
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and 


į; MaNcHESTER. — Buxton Gardens 
Night. 
NEWCASTLE. — ‘Electric Sparks 


Concert Party. i 
Thursday, August 19th. 


Lonpon.—Programme devoted to i 
London’s Territorials. 3 
BIRMuINOHAM.—5IT Radio Players. 

: Bournemoura. — English and : 
: French Light Opera. : 


F Berrast.—‘‘ South America.” 
B Carpirr.—5WA’s Sunshine Carni- 
: val. 

GLASGOW. - Symphony Concert. 


Friday, August 20th. 


Lonpon.—Variety. ‘‘ Rigoletto.” 
MANCHESTER.—Recital of Robert 
Herrick’s Songs. 


Saturday, August 2ist. 


Lonpon.—Piano Recital by Leff 
Pouishnoff. 

ABERDEEN.—Light Music and Song. 

BIRuINGHAM.— Park Concert. 

BoUBRNEMOUTH. — Scott ish 
gramme. 

CARD TFF. — Some Old Favourites. 


Pro- 
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A Lucky Pause. 


At ten minutes past the hour the 
announcer was in a state of —er—acute 
perspiration, the celebrity at his elbow 
evincing a desire to be shown the way to 
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go home. Meanwhile the preacher ex- 
pounded Holy Writ with perfect com- 
posure. l 

The announcer was not far from 
despair at seventeen minutes past the 
hour when suddenly, by a lucky chance, 
the preacher parsed at the close of an 
appropriate sentence. Out came the 
switch. The celebrated artist was then 
prevailed upon to proceed and the 
announcer was able to partake of a much 
needed drink of water. 


0000 


The Announcer’s Responsibility. 

The problem of maintaining schedule 
time has always been a thorn in the flesh 
of the B.B.C. A hitch will sometimes 
occur in the most carefully planned pro- 
gramme; a piece of music may last longer 
than was anticipated, and in the case of 
outside broadcasts, anything may happen. 
The sole responsibility for altering the 
programme to compensate for these minor 
disasters rests with the announcer 
Announcing is not alwaya a “ posh’ 
job. 


. 
+ 


e000 


Seaside Nights. 

The approval which greeted the recent 
“ Brighton ” night, when the municipal 
band and other local interests furnished 
an S.B. programme, has prompted the 
B.B.C, to organise a series of similar 
fixturet provided by other watering 
places. The next of these—Margate 
night—will be held on September 10th. 
In a short introductory talk, the Mayor. 
Councillor T. D. Wood, will deal with 


the history of the tewn, A programme 
will be re- 


B by a concert party 
ayed, from the Westbrook Pavilion, and 
air 


this will be followed by 
performances, the municipal orchestra 
and other attractions. 

“ Eastbourne night will be held on 
September 24th. 
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Twenty Thousand Pounds. 

For relay purposes on Margate night 
nearly three miles of land line will be 
specially laid by the Post Office. 

Land line work of this description 
furnishes the Government with a regu 
source of revenue from broadcasting in 
addition to the capital made on the 
surplus from every wireless licence. 
learn from Headquarters, in fact, tha 
the amount paid annually to the Post 
Office in respect of land lines for S.B. 
purposes falls little short of £20,000. 


0000 i? 


Broadcast Receivers in Prison. 

In view of the many reforms brought 
about in prison administration during 
the last decade it seems rather surprising 
that nothing has been done to equip 
penitentiaries with broadcast receiring 
apparatus, although the question has 
raised in Parliament. 

Recent experience has shown that 
prison occupants, especially those whose 
sentences have run for several years, re 
strangely curious regarding an innovation 
which is entirely foreign to them. Lec- 
tures on broadcasting have recently been 
delivered in Maidstone and other prison. 
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A Review of the Latest Products of the Manufacturers. 


“EKCO ” H.T. UNIT. 


It is only during the past few months 
that manufacturers have devoted their at- 
tention to the production of H.T. batte 
eliminators working from D.C. and A.C. 
supplies. 

e construction of an eliminator work- 
ing from D.C. mains is comparatively 
simple, and the performance of any set 
depends essentially upon the smoothing 
inductances and condensers being adequate 
in size. In some models the potentio- 
meter resistance is shunted across the 
supply mains, the required voltages 
tapped off along the resistance and passed, 
to the output terminals through iron core 
inductances and shunted by large-capacity 
reservoir condensers. 

Another type which usually works well 


Ekco H.T. Unit type V2A designed for 
125 an output 3 of roughly 
120 volts and also a detector potentia up 
to 100 volts, which can be critically 
controlled by means of a variable high 
resistance. Two additional terminals pro- 
vide for connecting a blocking condenser 
In the earth lead of the receiver. 


and is undoubtedly more economical to 
run consists of merely connecting large 
smoothing chokes to the main leads, 
followed by large parallel connected con- 
densers, the voltage developed at the out- 
put terminals being controlled by means 
Of series-connected resistances. It is this 
system which is employed in the Ekco””’ 
unit manufactured by E. K. Cole, 605, 
London Road, Westeliff-on-Sea. 

In both of the systems the H.T. poten- 
tial developed at the output terminals will 
epend upon the amount of current taken 
by the receiver, and although the 
potentiometer arrangement is less variable 
m this respect, it would seem desirable 
for an adjustment to be included in the 
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unit, so that the potential can be critic- 
ally regulated. Without making the in- 
strument too complicated, a single adjust- 
ing knob is fitted to the unit, which critic- 
ally controls the potential fed to the de- 
tector valve, while the potential required 
for operating the low-frequency stages and 
where considerable voltage latitude is per- 
missible the output is approximately regu- 


_lated by means of a series-connected high 


resistance of fixed value. 

The performance of any device of this 
sort depends very much upon the. extent 
of ripple present in the supply. For in- 
stance, in some districts, where perhaps a 
storage battery is used to equalise the load 
at different times of the day, it will be 
found that the use of smoothing equip- 
ment is scarcely wanted, providing that 
the eliminator is not used at the end of 
a main feeder which is also supplying 
current to motors having unsuitably de- 
signed fields and armatures. The instru- 
ment was tested on a.supply on which 
D.C. current is derived from a sub-station 
equipped with motor generators convert- 
ing A.C. to D.C., and when connected 
to a three-yalve set consisting of one high- 
frequency stage and operating a small 
loud-speaker no hum was discernible. 

When using telephone receivers listening 
to a distant station, a very slight hum 
was present and was perhaps rendered 
evident by changing over to an accumu- 
lator H.T. battery by means of a three- 
pole two-position switch. 

The unit is a good practical proposi- 
tion, and can be relied upon to properlv 
fulfil the purpose for which it is designed. 
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A COMPLETE BATTERY ELIMINATOR. 


Probably the first instrument of its 
type to appear on the British market is 
the Regentone complete battery elim- 
inator, built by the Regent Radio Supply 
Co., 45, Fleet Street, London, E.C.4, in 
which provision is made for obtaining, in 
addition to a variable H.T. potential, a 
range of grid biasing potentials and fila- 
ment heating current. 

The use of this instrument removes com- 
pletely the need for all batteries when 
D.C. supply is available. 

In general principle a large, well-ven- 
tilated resistance wound on a frame is 
connected in series with the filament out- 


put terminals, and the filament current is 
controlled by means of a variable shant 
resistance. The H.T. and grid biasing 
potentials are obtained by the potentio- 
meter method, and by means of a number 
of tappings potentials of 20 to 140 are ob- 
tainable in 20-volt steps, while the grid 
bias increases by steps of 2 volts up to 
—10. The arrangement of the various 
circuits has been well considered to obvi- 
ate the culties that would arise when 
using the instrument on public supply 
services differing as regards the polarity 
of the earth-connected lead. The aerial 
and earth terminals are fed through the 
instrument, so that protecting condensers 
are thrown in circuit to avoid the dangers 
of earthing the mains through the re- 
ceiving set. 

The instrument is attractively finished, 
the instrument panel being of Mahoganite. 
which looks well when used with bronze 
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The Regentone battery eliminator when 
connected to a D.C. supply provides a 


filament heating current up to 0.5 amp. 
as well as critically controllable plate and 
grid biasing potentials. 


finish fittings, the engraving being filled 
in in gold. 

The performance of the instrument, as 
with all other D. C. battery eliminators, 
depends very much upon the nature of 
the supply. The smoothing equipment 
being liberal, the instrument can be suc- 
cessfully used for loud-speaker reception 
from the local station, and in the majority 
of cases will be entirely satisfactory for 
general long-distance work with sensitive 
receiving sets and using telephone re- 
ceivers. 
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Cosrespondence should be addressed to the Editor, The Wireless Worid, Dorset House, Tudor Street, E. d , and must be acoompanied by the writer s name and address. 


WHEN QSL’S ARE WANTED. 


Sir,—When receiving amateur transmissions it is always very 
puzzling to know whether or not a QSL card reporting reception 
is desired, and it would I think be a good idea if transmitters 
would give some indication during their working. 

They must often be experimenting with a new circuit, or with 
some object in view other than mere distance, when reports 
from quite close at hand would be useful; on the other hand 
when working with 10 or 20 watts for distance only, local QSL’s 
are no doubt a nuisance, but the listener is obviously often unable 
to discriminate. 7 

A single letter, which could be chosen and inserted, say, after 
a call or when signing off, would inform listeners that reports 
would be welcomed, and to extend the idea figures could be 
placed after the letter, denoting distances from which the trans- 
mitter desires his reports. Thus, say, “A 500 inserted in some 
part of the transmission would mean that reports from distances 
of 500 miles and over are wanted, the letter alone indicating 
that QSL’s from far or near would be welcome. 

I am sure that some such arrangement would result in the 
transmitters receiving far lesser quantities of mere wall- 
paper, would be a help to the pockets of those courteous 
friends who “ always QSL ” and promote better feeling between 


amateurs of all countries. 
Beckenham, Kent. W. GILBERT TAYLOR. 


TRANSMITTER FATIGUE. 


Sir,—I was very greatly interested in the letter appearing 
in your issue of July 14th, from Observer at Sea.’ He 
voices to a great extent my own thoughts, and confirms my 
observations over a period of years. 

Having had a little experience in radio matters, one is 
always conscious of being swayed between two extremes of 
thought, dogmatism on the one hand, and on the other a 
dangerous jumping to conclusions. It is so simple to push out 
a new branch theory, or rather to offer a new theoretical ex- 
planation of an observed phenomenon; but also it is even 
simpler to quash this latest brain wave by a little logical appli- 
cation of expanded text book facts. 

On this account I offer no explanation whatever of this 
freakishness in transmitters, but I do insist that my facts, how- 
ever puzzling, are as stated, and are the result of very careful 
observation at my experimental station at Monkseaton, one 
mile N.W. of G.C.C. 

In the case of the following stations the effect was almost 
exactly the same, namely, that for approximately five to six 
weeks after they opened signals were strong and steady, that 
is, no difficulty was found in raising them above the inter- 
ference background in ’phones, and in most cases on Joud-speaker 
also; then in a day or two fading commenced and signals 
receded into the background. 

These are the stations :—2LO (Marconi House), 2LO (Oxford 
Street), Manchester (old), Manchester pews Cardiff, Birming- 
ham, Bournemouth, Aberdeen, Chelmsford and Daventry. 

The most striking case was Birmingham; the old American 


transmitter at first gave really excellent aignals, then after 
five weeks fading started and signals fell right off until it 
was very problematical whether one would raise him at all; 
then the station was moved to another site (I am not sure 
if the new transmitter was hitched up then or later), and 
once again 5IT boomed, only to fade away once again after the 
customary “ good signal” period. Over-modulation and over- 
loading of plant for engincer tests at once present themselves 
as feasible explanations of louder signals, but they do not (as 
your correspondent remarks) account for the absence of fading 
as we understand it from modern theory, nor does increased 
H.F. resistance of aerial. 
There might be something in the species of electronic satura- 
tion of the earth, which Observer suggests; but I leave 
it to such of your “high brow” readers who are interested 
in the matter to give us their views on this puzzling 
phenomenon. JAMES B. WALKER. 
Bishop Auckland. 


COMMUNICATION OF LOW POWER. 


Sir,—With reference to the letter on low power transmission 
by Mr. Exeter (6YK) in your issue of 21st July, I am abso- 
lutely in agreement with him and think it would be of great 
interest to a number of amateurs if some tests could be 
arranged on the lines suggested by him. It is, of course, 4 
very simple matter to become QSO with a station and then 
reduce power, but this, in my opinion, is no test at all. 

I would suggest that if possible some tests could be arranged 
whereby the maximum power was, shall we say, about three 
watts, and that the supply of H.T should be either dry battery 
or D.C. mains. Further, I think that generators should not 
be allowed and the voltage should not exceed 200 volts. 
for one should be most glad to partake in any tests that can 
be arranged, as I am perfectly sure that some very useful 
data could he obtained if arrangements could be made for 
these tests. I would suggest a wavelength of 45 metres. 

Headingley, Leeds. D. F. TOWNEND (6TY). 


INTERFERENCE FROM A CRYSTAL SET. 


Sir,—On several occasions recently, while listening round on 
my set, I have picked up voices, etc., which I thought at first 
to be due to a distant station. As, however, tuning was 
extremely flat and sounds could only be heard while the set 
was oscillating it was evidently not this. A test showed that 
it was not caused by induction from a loud-speaker extension. 

Further experiment showed it to be due to a crystal set next 
door, which was evidently left permanently connected to aerial 
and earth. Presumably the effect of people speaking near the 

hones was to vary the amount of radiated energy absorb 
57 the crystal set and so reproduce speech in the oscillating 
set. I wonder if any other readers have experienced this form 
of interference, which, fortunately, only occurs during oscilla- 
tion? It is certainly an argument for owners of crystal sets 
to earth their aerials. R. SMETZER. 

Clapham Common, S. W. II. 
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[The Wireless World” Information Department 


Conducts a Free Service of Keplies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” Each separate question must be accompanied by a 


The Question of H.T. Tappings. 


Is it absolutely necessary to use a sepa- 
rate H. T. , tapping for each valve? 
1 am building a conventional four- 
valve receiver employing the usual 
I- - circuit, and am told that I 
shall get much greater efficiency if I 
use four H. T. ＋ tappings. Since 
this entails the purchase of extra 
i mfd. shunting condensers, I am 


wondering whether the efficiency 
gained will be worth the extra 
expense. A 


There is not the slightest need for you 
to use more than two H.T.+ tappings, 
the idea that a separate tapping is neces- 
sary for each valve being a complete mis- 
take.. Your two L.F. valves should of 
course be power valves, and since prac- 
tically. all power valves function best 
when operated on about 120 volts H.T., 
there is nat the slightest reason why your 
two final valves should not share a 
common H.T.+ tapping. For H.F. and 
detector work it will be found that 
nearly all valves are rated at from 40 to 
60 volts H.T. irrespective of which func- 
tion they are intended to perform, and 
your first two valves may therefore be 
fed from the same H.T.+ tapping, thus 
leaving only two tappings for your four- 
valve set. In all except superheterodyne 
receivers there is no reason at all why 
there should be more than two H. T. 
tappings, whilst even in an elaborate 
superheterodyne the only extra tapping 
that is really necessary is one supplying 
the oscillator valve. 
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The Colpitt's Circuit. 


Iam wry interested in the Hartley circuit 
which was used in the receiver de- 
acribed on page 77 of your July 21st 
iseue. I have a standard Western 
Electric” totally enclosed frame 
aerial, however, in which it is impos- 
«ible to take a centre tapping without 
pulling the instrument to pigces, and 
wish to know, therefore, if tt ts pos- 
sible to pick up this centre tapping 
electrically, bar eani of halanciay 
condensers, instead of making an 
actual mechanical tapping. A.P.W. 
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stamped addressed envelope for postal reply. 


The scheme which you propose is per- 
fectly feasible, and in Fig. 1 (a) we give 
the necessary circuit diagram. This par- 
ticular modification of the Hartley circuit 
is usually known as the Colpitt’s circuit, 
although there are various other forms 
of the circuit which also bear the same 
name. Two neutralising condensers are 
connected across the frame aerial, and the 
filament tapping is taken between the 
two. These condensers must be carefully 
adjusted so that the electrical centre of 
the circuit occurs at the junction between 
the two condensers. Once set, they need 
not be touched again. 


H.T? 
H.F. © 0-00Imfd 
CHOKE © 
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stead of the Hartley system shown in 
Fig. 1 (a). Also a capagitatively coupled 
aerial circuit is used to increase selec- 
tivity in the manner described on page 
642 of our April 7th issue. It will be 
noticed that instead of using two 
neutralising condensers for picking u 
the centre tapping, use is made of a dual- 
circuit tuning condenser in which the two 
halves of the condenser are matched. It 
should be pointed out that, since the two 
halves of the condenser are in series, it 
is necessary that each half have a maxi- 
mum capacity of 0.001 mfd., in order 
that the maximum resultant capacity 
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(b) 


Fig. 1—Modified Colpitt’s circuit adapted (a) for frame aerial reception, (b) for open 
aerial reception. i 


The third neutralising condenser, con- 
nected to the plate of the valve, is, of 
course, for the control of reaction in the 
normal manner. The H.F. choke may 
consist of any of the commercial chokes 
that are upon the market. 

Fig. 1 (b) shows the method of adapt- 
ing the scheme to an ordinary open aerial 
system, using a standard plug-in coil. 
Here, however, still further modifications 
are shown. The method of reaction con- 
trol used is the Schnell system described 
on page 140 of our July 28th issue, in- 


shunted across the coil be the customary 
0.0005 mfd., otherwise the band of waye- 
lengths covered by one coil will be small. 
If such a dual condenser is used, the 
extra variable condenser shunting the 
whole coil is unnecessary. If, however, 
use is made of a three-electrode bridge 
condenser, such as the ‘‘ Devicon,’’ in 
which each moving electrode is controlled 
separately, then, of course, the two halves 
of this condenser can only be used for 
balancing, and tuning must be carried out 
by the extra condenser. With the dual 
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condenser, of course, both tuning and 
balancing are carried out by the same 
condenser. 

Of course, by using a centre-tapped coil 
such as the Dimic the balancing con- 
densers would be eliminated. The only 
type of ordinary plug-in coil having a 
centre tapping which is at present on the 
market, however, is the Gambrell.“ 

It should be pointed out that the two 
methods of reaction contro] shown in 
Fig. 1 (a) and Fig. 1 (b) are interchange- 
able, as are also the two systems of ob- 
taining the centre tapping. 
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The Roberts Reflex Neutrodyne. 


I am very interested in the Roberts reflex 
neutrodyne circuit, and understand 
that thts has been dealt with ta your 
journal several times in the course of 
the past year, but, being a new reader, 
I have not the references. I have 
obtained several back numbers of 
“The Wireless World,’’ and shall be 
glad, therefore, if you will give me 
the page numbers where I can find 

information about this circuit. 
T. E. 8. 


This two- valve receiver was first pub- 
lished by Dr. Van Roberts in the Ameri- 
can magazine, Radio Broadcast,” for 
December, 1924, and aroused great in- 
terest in that country. It was modified 
for the use of British listeners, and a full 
constructional article published on page 
2 of the July ist, 1925, issue of The Wire- 
less World, subsequent information ap- 
pearing on page 46 of the July 8th issue, 
page 171, August Sth issue, page 271, 
August 26th issue, page 322, February 
24th, 1926, issue, and page 789 of the June 
9th issue. As a result of a considerable 
amount of experience and experi- 
ment, the whole receiver was redesigned 
and published on page 833 of our June 
25rd issue by Mr. H. F. Smith. In 
America also important modifications have 
heen made to the original receiver, and 
various modified designs have been pub- 
lished from time to time in Radio 
Broadcast, and special coils and com- 
plete sets of parts for the revised Ameri- 
can version of this receiver can be ob- 
tained from the Rothermel Radio Cor- 
poration of Great Britain, Ltd., 24, Mad- 
dox Street, Regent Street, London, W.1. 

It is most important, when using this 
receiver, that the correct type of valves 
be used in each stave if efficiency and 
stability are to be assured. The filament 
voltage of the valves is immaterial, pro- 
vided that a low-impedance valve be used 
in the reflex stage. whilst..of course, a 
high-impedance valve is suitable for the 
detector. Speaking broadly, the impe- 
dance of the reflex valve should not ex- 
ceed 10,000 ohms. If attempts are made 
to use a high-impedance or so-called 
“H.F.” valve in this stage, the range 
will be poor, and the set will be extremely 
difficult to neutralise, whilst quality will 
be greatly impaired. 

With regard to the range, volume, and 
quality of Joud-speaker reproduction asso- 
ciated with this receiver, concerning 
which greatly conflicting opinions appear 
to exist, it is obvious that the range and 
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selectivity cannot exceed that given by a 
well- designed three-valve receiver employ- 
ing one H. F. and one L. F. stage, whilst 
loud-speaker volume can never exceed that 
which would be provided by one trans- 
former - coupled LF. stage. Exactly 
similar considerations apply, of course, 
with regard to quality of reproduction. 
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“Music Without Muffling Again. 

I have read with very great interest the 
article on page 217 of your February 
lst issue, wherein is described a 
method of using the loud-speaker in 
a position remote from the receiver, 
employing only a single wire exten- 
sion, I am desirous of listening-in 
on telephones in a summer-house 
about thirty yards from the house, in 
which I have a crystal receiver per- 
mamentl installed. I should like to 
know, therefore, what type of choke 
to purchase for constructing the unit, 
since it is to be used following a 
crystal instead of a valve. H. D. H. 


Fortunately there is no need whatever 
for you to go to the expense of put- 
chasing a special choke, since you can 


dispense entirely with the unit by fol- 


lowing the circuit diagram given in 
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Fig. 2.— Single wire extension applied to a, 
crystal receiver. 


Fig. 2. The only reason why a choke 
and condenser must be employed if a 
single-wire extension system has to be 
adapted to a valve receiver is because 
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of the necessity of feeding a high posi- 
tive potential to the anode of the valve. 
This potential must be fed through an 
impedance—4.e., either through telephones 
or loud-speaker, or through a choke if 
the former are required to be used at a 
distance from the receiver. The 1 mfd. 
condenser is then necessary to prevent 
the H.T. battery being short-circuited to 
earth. With a crystal receiver, however, 
the H.T. battery and therefore the neces- 
sity of a choke and condenser, dis- 
appears and permits us to use the simpler 
circuit illustrated in Fig. 2 The connec- 
tion should actually be made to that tele- 
phone terminal of the existing receiver 
which is internally connected to the 
crystal or catwhisker, the other telephone 
terminal, which will be connected in. 
ternally to the earth terminal of the re- 
ceiver, being left blank. 
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When are Shunting Condensers 
guperfluous P 


I am building a four- valve receiver, com- 
prising one stage of H.F. and two 
stages of transformer coupled low- 
frequency amplification. As, however, 
I definitely intend to use an accumu- 
lator as my source of H.T. supply, ts 
it still necessary to shunt a 1 mfd. 
condenser from each H. T. T tapping 
to the common H.T.—? C. T. C. 


If you are intending to use an H. T. 
‘accumulator, it can definitely be said that 
such condensers would be superfluous. 
The purpose of these condensers is to act 
as a low impedance path for all oscillatory 
currents whether H.F. or L.F. Now the 
ordinary dry cell H.T. battery has a con- 
siderable ohmic resistance, and this resist- 
ance will be the same at all AC. fre 
quencies and to D.C. current, as was er 
plained in the articlet entitled 
“ Resistance or Impedance? on page 
of our June 30th issue. Since there 1s 4 
certain portion of the H.T. battery which 
is common to the anode circuits of 
valves, we have in effect a resistance com- 
mon to all valves. The result is thet 
A. C. potentials at varying frequencies will 
be set up across the resistance, and moce 
these are common to several valve anode 
circuits, energy will be handed back, and 
so cause instability if not actual howling. 
By means of 1 mfd condensers, we offer 
a low impedance path to all oscillatory 
energy. In fact, such a condenser acts 
as a virtual short-circuit to oscillatory 
current. Now the impedance of a 1 mf 
condenser at the lowest frequency which 
the average receiver is capable of dealing 
with, namely, the 100 cycles, is about 
1.600 ohms, and the H.T. accumulator, 
unlike the dry cell battery, has a very 
low internal resistance, and thus offers to 
all frequencies a path of far lower m- 
pedance than do the shunting condensers. 
Consequently, such condensers are supèr- 
ſluous, the internal resistance of the bat- 
tery being sufficiently low to o any 
serious difference of potential being set 
up across it by the pulsating currents of 
various frequencies traversing the valve 
anode circuits. 
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Professor Hazeltine has taken out several patents re- 
lating to the stabilisation of circuits, the earliest being 
in America, dated in August, 1919, followed by others 
in December, 1920, and December, 7923. Professor 
Hazeltine's British Patents are dated April 5th, 1923. 

Prior to this date, namely, on January 2nd, 1923, 

Ir. J. Scott-Taggart took out a 
patent in this country on the sub- 
ject of neutralising high- frequency 
valve amplifiers, and this patent 
was subsequently purchased by the 
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isation of high-frequency circuits 

of which Professor Hazeltine is 

the author. The term neutrodyne has since come to 
be used in a very general way to describe stabilised H.F. 
circuits in general, although it must be remembered that 
this registered name, being the property of the Hazeltine 
Corporation, may not legitimately be employed by com- 
peting manufacturers any more than the name Bovril ”’ 
could be used by rival purveyors of a kindred product to 
that for which that name was registered. 
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The report of the speeches of Pro- 

fessor Hazeltine and members of 
the Radio Press staff at that luncheon which appeared in 
the journals of the- Radio Press, together with the edi- 
torial matter relative to the subject which has been 
printed is, in our opinion, calculated to lead the reader 
to suppose that the broad principle of stabilising H. F. 
circuits is entirely covered by the patents of Professor 
Hazeltine in America and Mr. Scott-Taggart in this 
country. 
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If such a state of affairs were established, it would 
mean that every manufacturer in this country who desired 
to utilise circuits emploving methods for neutralising 
capacity and magnetic coupling would have to do so 
subject to licence from the Hazeltine Corporation of 
America. But before any manufacturer recognised such 
patent claims he would require that they should be estab- 
lished, and to do so is usually an extremely difficult 
matter where another inventor is already in the field with 
a patent relating to a similar subject. This is precisely 
the case in the present instance, for in 1918 the B.T.H. 
Co. in this country took out a patent the subject-matter 
of which was communicated to them by the General Elec- 
tric Company of America, the inventor in this instance 
being Mr. Rice. This patent, by arrangement between 
the B. T. H. Co. and the Marconi Co. here, is included in 
the general licence agreement under which the XIarconi 
Co. authorises manufacturers here to utilise its patents in 
the construction of broadcast reception apparatus. This 
means, of course, that any manufacturer licensed under 
the Marconi general licence can construct broadcast re- 
ceivers employing the principles of neutralisation as set 
forth in this B.T.H. patent of 1918, which is numbered 
119,365. An examination of this specification reveals 
that it is quite broad in its claims, and the author shows 
a thorough understanding of the principles involved. 


The B.T.H. Patent. | 
In discussing the invention in the patent specification, 
it is stated :— 

Our present invention relates to the amplification 
of electric currents of small intensity and especially 
currents such as are produced in an antenna by re- 
ceived radio signals. More particularly it relates 
to the use of electron discharge relays, detectors, or 
amplifiers, of the type employing an incandescent 
cathode, an anode and a grid enclosed in an evacu- 
ated envelope, for receiving radio signals. 

It has been found that under certain conditions 
a device of the above type produces oscillatory cur- 
rents in the circuits associated therewith, and in 
many cases the oscillatory currents so produced inter- 
fere with the efficient reception, amplification, and 
detection of the signals to be received. 

„The object of our invention is to avoid the un- 
desired production of oscillatory currents when such 
a device is used either as an amplifier or detector, or 
to serve both functions. 

lt has been ascertained that the production of 
oscillatory currents by such a device is due to the 
coupling which is always present between the grid 
and plate circuits. This coupling is of two kinds, 
electromagnetic and electrostatic. When the plate 
and grid circuits both contain air core inductances 
which are not magnetically shielded from each other 
there will be a large leakage flux between the two 
and electromagnetic transfer of energy from the plate 
circuit to the grid circuit which may be sufficient to 
produce oscillations in the circuits even though the 
coils may be located at some distance from each 
other. There is in any case a certain electrostatic 
coupling between the two circuits by reason of the 
capacity between the electrodes and the capacities to 
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ground of the circuits. This ce plng alone may 
also be sufficient to produce oscilla tons. It has been 
proposed to neutralise the electro uagnetic coupling 
by a second electromagnetic coupling in the opposite 
direction. This coupling may also be made great 
enough to compensate for the capacity coupling, but 
in case it is so arranged it will be correct only for 
one particular frequency and in case the tuning of 
either of the circuits is varied the degree of the 
coupling also will have to be varied. 

In carrying our invention into effect we over- 
come the electromagnetic coupling between the cir- 
cuits which is present when air core inductances are 
used by enclosing the inductances in separate metal 
boxes. We also overcome the effect of the electro- 
static coupling by impressing upon the circuits elec- 
tromotive forces equal to and opposite in direction 
to those impressed thereon by reason of the natural 
capacity coupling and thereby neutralise the effect 
of this coupling. When this compensation is once 
adjusted it is effective for all frequencies to which 
the circuits may be tuned.“ 


The Claims. 


The figures which accompany the specification show 
the employment of methods of stabilising one or several 
valve stages. - Having described the nature of the inven- 
tion, the specification concludes with several claims, the 
first two and most important of which we give below :— 

(1) In a radio receiving system, an electron dis- 
charge amplifier having resonant grid and plate cir- 
cuits and means for compensating for the capacity 
coupling between said circuits and thereby prevent- 
ing the generation of oscillatory currents in said 
circuits which interfere with the reception of desired 
signals. 

(2) In a radio receiving system an electron dis- 
charge amplifier having grid and plate circuits with 
natural capacity coupling between the circuits and con 
taining inductances which are so arranged as to avoid 
any magnetic coupling between the two circuits, and 
means for impressing upon the grid circuit from the 
plate circuit an electromotive force equal and opposite 
to that impressed by the natural capacity coupling 
between the two circuits. 

Professor Hazeltine, according to our contemporary 
Wireless, is reported to have stated in an interview in July 
that “ The Scott-Taggart invention is the master patent on 
the neutrodyne in this country. It is the keystone of the 
position.” The precise meaning which Professor Hazel. 
tine intended to convey in this statement depends Jargely 
upon whether he here employed the word“ neutrodyne ” 
in a general sense or in reference to the specific circuits for 
which the trade name neutrodyne ” was registered. In 
either ase the use the expression master patent 15 
very bold indeed, as such a term is only applicable to 4 
patent which is in tl. fortunate position of unquestionable 
priority in date and subject matter, and on which al! 
patents embodying modifications and minor invention: 
relating to the same subject are dependent; in fact, 3 
master patent may be looked upon as the father of a family 
and relative subsequent patents as his children. 

When we come to read in detail the specification of the 
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patent taken out / Mr. Scott-Taggart on January 2nd, 
1923, which is nu‘ibered 217,971, the first point that 
strikes us is that a Hefinite reference is made therein to the 
B. T. H. patent of 1918 in these words: We are aware 
of Specification No. 119,365, and we make no claim to 
anything described or claimed therein.“ Such an admis- 
sion of an earlier patent in any patent specification must be 
regarded as an acknowledgment on the part of the author 
of the existence of some prior claims having reference to 
the same subject, and by making enquiries, which anyone 
is entitled to do, at the British Patent Office, we find that 
this B. T. H. patent and others were cited against Mr. 
Scott-Taggart when he applied for his own patent. This. 
no doubt, restricted the ambit of his claims, as, in fact, 
hecomes apparent when we read through the claims them- 
selves. For the information of our readers we set forth 
the principal claims below. Other claims which follow in 
the specification are dependent on these. 


The Claims of Patent No. 217,971. 

(1) A radio frequency amplifier in which the cur- 
rents are amplified by a plurality of stages of amplifi- 
cation involving a plurality of tuned circuits, a con- 
denser, or condensers, being connected so as to pro- 
duce a reverse reaction effect to counteract the ten- 

dency of the amplifier to generate oscillations. 

(2) A wireless receiver in which the incoming waves 
produce radio frequency currents which are amplified 
by a plurality of stages of amplification involving a 
plurality of tuned circuits, a condenser, or condensers, 
being connected so as to produce a reverse reaction 
effect to counteract the tendency of the amplifier to 
generate oscillations. 

(3) A wireless receiver in which the incoming high- 
frequency currents are amplified by a plurality of 
valves in cascade, a plurality of the intervalve coup- 
ling arrangements comprising circuits tuned, or ap- 
proximately tuned, to the incoming wavelength, and 
in which the amplifier circuits are maintained in a 
stable non-oscillating condition by the connection of a 
condenser, or condensers, to produce reverse reaction 
effects. 

(4) A wireless receiver in whicl. the incoming high- 
frequency currents are amplified by a plurality of 
valves in eascade coupled together in two cases at 
least, by the aid of circuits tuned, or approximately 
tuned, to the incoming wavelength, and in which con- 
densers are used, in the case of at least two valves, 
to feed back output currents of the valves to their 
respective input circuits so as to lessen the natural 
reaction effect in the valves concerned. 

(5) A wireless receiver in which the incoming high- 
frequency currents are amplified by a plurality of 
three-electrode valves in cascade coupled together, in 
two cases at least, by the aid of circuits tuned, or 
approximately tuned, to the incoming wavelength, and 
in which a condenser is connected across the grid of an 
amplifying valve and a point on the anode output 
circuit or circuits such that the potentials at this point 
tend to neutralise the self-oscillation tendency of the 

valve, this stabilising connection being made in the 
case of at least two amplifying valves. 

(6) A wireless receiver in which the incoming high- 
frequency currents are amplified by a plurality of 
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three- electrode valves in cascade coupled in at least 
two cases by means of a radio-frequency transformer 
having tuned primary and/or secondary, a condenser, 
in the case of each of the amplifying valves, being 
connected across a point on the secondary of each 
transformer and a point on the grid circuit of the 
valve in front of the transformer. 
Comments. 

It will be seen that in no case does Mr. Scott-Taggart 
claim the use of a single-stage radio frequency amplifier 
employing methods for stabilising, but instead he refers in 
every instance to a plurality of stages of amplification. 

It must be remembered that in this country the British 
Patent Office does not accept responsibility for the validity 
of the claims of any patent granted, so that neither the 
owners of the B. T. H. patent nor the Scott-Taggart patent 
are really in a position to assert the validity of their claims 
unless such validity has been upheld as the result of an 
action in the Courts, but so long as the Marconi Company 
under its general licence authorises manufacturers to con- 
struct apparatus employing the methods of stabilisation set 
forth in the B.T.H. patent above referred to, and so long 
as manufacturers do not go outside the scope of that 
patent any question of infringement of other patents would 
be a matter for the attention of the Marconi Company, and 
would not affect the licensed manufacturer manufacturing 
within the scope of the Marconi patents, because, under 
the terms of the agreement with the Marcont Company, 
he is protected from any liability tn respect of claims for 
infringement by other patent owners. 

We doubt whether anyone is in a position to define the 
precise position of patents relating to stabilisation of high. 
frequency circuits. At some future date the matter may he 
thrashed out in the Courts. In the meantime it is, perhaps, 
only natural that those who own patents should take what- 
ever steps they can to emphasise the importance of their 
own claims. We certainly would not attempt to exercise 
what are the proper functions of a Court of Law by defin- 
ing the relative scope of existing patents, but we desire 
to put the position before our readers in an unbiassed 
manner. 


THE OLYMPIA EXHIBITION. 


E are drawing near to the date of the opening of 

the annual Wireless Show, which this year will 

be held at Olympia from September 4th to 18th. 

This Exhibition will undoubtedly be on a much bigger 

scale than hitherto and, owing to changes in the organisa- 

tion, it will, for the first time, be an all-embracing exhi- 
bition, open to every British manufacturer and trader. 

Judging even from the information which is available 
at this stage, there is a prospect of a larger proportion 
than ever before of new apparatus, embodying most recent 
developments, but it will be realised that many manufac- 
turers are keeping very quiet about their new designs until 
the exhibition opens. 

It is already apparent that during the coming season a 
range of apparatus will be produced that will undoubtedly 
arouse the enthusiasm of both amateur and listener. 
The Wireless World will review the exhibition in detail, 
and everyone interested in wireless should make certain 
of being able to visit Olympia during the period of 
the show. 
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Four Sets in One for the Allewave Enthusiast. 
By N P. VINCER-MINTER. 


NYONE who has had many dealings with those Ten, which will, as the advertisements say, receive 
members of the community who have adopted for broadcasting, ‘‘ from anywhere, at any time, and in any 
their heraldic emblem the somewhat strange device place.“ 

of a soldering-iron rampant on a field of flux with 

crackling noises quartered, to wit, the noble army of The Perfect” Set. 

home constructors, cannot fail to have heard them one Now, like the war that was to end war, such a scheme 
and all declare at some period of their soul-destroying looks very well on paper, but in practice is apt to be 
career a firm determination to build a“ final °’ set. Now distinctly disappointing. The usual fate of these 
this somewhat cryptic utterance merely means that, after Titanic“ sets is poignantly exemplified in the career 
many moons of travail in constructing all the many of the ill-fated vessel of that name. Let it be said as 
junkodyne and ‘‘ stuntoflex ’’ receivers designed both definitely as possible that there is no“ perfect set on 
by themselves and by those who ought to know better, the market to-day; that is to say, that there is no set 
and after imbibing carefully all the valuable technical which money can buy, no matter at what price, and no 
information imparted by the “advertisement pages of set which ingenuity can construct, no matter how many 
journals, both lay and technical, they have at length valves are used, which will receive distant stations with 
decided to gather together all the acquired experience the same constancy, regularity, and certainty, and the 
both of themselves and others, and. put it into the design same quality as it will receive the local station. ‘There 
and construction of one final and supreme ‘‘ Titanic is yet another type of person who says that he does 
Nr not intend to buy or build 
+ a receiver at present, but is 
+ going to sit down and wait 
until the perfect set comes 
along. He would be well 
advised, in the writers 
opinion, to see that the chair 
he chooses be a comfortable 
and well-padded one, for be 
will have to sit in it for 4 
very long time. In brief. 
although rapid strides are 
being ‘made in the solution 
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t 

4 a: of the problem of efficient 
E x H.F. amplification, we have 
. 9 stil! a long road to travel 
a , before we reach perfection. 
| HTa Undoubtedly the solution 
of the problem of reliable 

o and constant reception of dis- 

LT. tant stations lies, for the 

d 

O immediate future. an 

y hdl possibly also for the ‘‘ inter- 

a mediate ’’ future, in the de- 

Fig. 1.—The fundamental circuit. velopment of the 
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Universal Three Valve Receiver.— 
amplifier. As for the more distant future, it is some- 
what unsafe to prophesy, but probably we may find that 
some genius will arise who will tame the super-regenera- 
tive receiver; for undoubtedly, once H.F. perfection is 
attained, the next step will be to reduce the number of 
valves, because, although the growing tendency to use 
the electric light mains, no less than the modern dull- 
emitter, will solve the question of L.T. and H.T. supply, 
yet the use of a large number of valves with their ever- 
present risk of accidental breakage and consequent re- 
newal, will always be hanging like a financial sword of 
Damocles over the head of the unfortunate multi-valve 
user. 

The solution of this problem can very well be left 
until we have produced a nearly perfect straight H.F. 
amplifier. When the time does come to tackle it, how- 


ever, there will be two paths offered to the investigator. | 
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The first will be the production of an efficient reflex re- 
ceiver, the great stumbling-block at present being the 
necessity of shunting H.F. by-passing condensers across 
L.F. devices, such as transformer secondaries, which, in 
order to reflex back the L.F. energy, must neces- 
sarily be introduced into the H.F. part of the circuit. 


Rocks that Wreck Reflexing. 


If the value of the shunting capacities is too small, we 
upset the H.F. functioning of the circuit, whilst if they 
are unduly large, a severe loss of quality in the L.F. 
amplifier occurs. Indeed, this trouble is so pronounced 
that some makers of high-class L.F. transformers to-day 
deliberately discourage the use of their products in reflex 
circuits, lest the consequent loss of quality be wrongly 
laid at the door of their L.F. transformer. The second 
line of investigation, which may well in the end prove 
the most promising, lies in the direction of super- 
regeneration, concerning which there is surprisingly little 
reliable data at present. At the moment, however, we 
are very far from attaining our idea] in the realms of 
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straight H. F. amplification, and until this has been done 
it is of little use attempting to produce a super efficient 
reflex receiver. 


Progress Without Penury. 


The modern H. F. receiver, then, whether it takes the 
form of a superheterodyne or a straight, neutralised cir- 
cuit, can be relied upon to bring in the nearer broad- 
casting stations with reasonable reliability at any time, 
whilst, when conditions are good, it will give a very good 
account of itself in bringing in distant stations, but at 
present the reliable daylight range of even a multi-H.F. 
stage receiver is surprisingly limited. Now, un- 
doubtedly improvement in our knowledge of H.F. ampli- 
fication is proceeding at such a pace that the harassed 
set constructor has no sooner completed the construction 
of one ‘‘ world beater ° than the H.F. portion of it is 
put out of date by the production of some even more 


Front view of the receiver before the panel was 
engraved. 


efficient form of H.F. coupling. But one fact emerges 
very clearly, and that is, that it is always the H.F. 
portion of the receiver which has to take the count, the 
detector and L.F. portion remaining unaltered. From 
this fact, therefore, it is quite logical to deduce that the 
detector and L.F. portion of the receiver has attained a 
fair measure of finality. Now this is quite true, and it 
is safe to say that L.F. amplifier design has reached such 
a pitch of perfection that it waits upon the loud-speaker, 
and it is of little use attempting to still further improve 
the former until drastic reform has taken place in the 
design of the latter. Hitherto the development of the 
L.F. amplifier has been held up by the lack of properly 
designed transformers, etc. To-day, however, there is 


not the slightest excuse for lack of either quality or 


quantity in the output of an L.F. amplifier, proper valves 
and coupling devices being readily obtainable. We can, 
therefore, venture to commence constructing our final set 
as far as rectification and L.F. amplification is concerned, 
but in the realms of H.F. we are confronted with the 
possibility of having drastically to revise matters about 
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Universal Three Valve Receiver.— 
once every three months in order to keep step with modern 
progress. 

Surely then, the logical process would be to build 
a detector and I. F. receiver in which were embodied all 
the best ideas of modern design and all the best compo- 
nents, and to make this set so flexible that it could be 
used on either an outdoor or an indoor aerial or on a 
frame, and so that it would be possible to couple it up 
quickly to any type of modern H.F. amplifier. Now, if 
this is done, we can well 
afford to use an expensive 
panel, and to lock up expen- 
sive transformers, 1 mfd. 
fixed condensers, etc., in our 
receiver, since we would know 
that this receiver would not 
be put out of date by the next 
advance in H.F. amplifica- 
tion. We could make up our 
H.F. amplifier with less ex- 
pensive panels and with less 
care for appearance and 
add to our detector and L.F. 
receiver as desired, and could 
revise the H.F. amplifier 
from time to time without 
upsetting our expensive and 
beautifully constructed main 
set. If, on the contrary, we 
built a receiver straight away 
embodying twoormore H.F. 
stages, together with an effi- P 
cient L.F. amplifier, and 
used an expensive panel and 
cabinet, we should be con- 
fronted with the possibility of having to scrap our ex- 
pensive panel and cabinet in a few months, in order to 
rebuild the set in accordance with the progress made 
in H.F. amplifier design. Furthermore, we should have 
no set to carry on with for ordinary entertainment pur- 
poses whilst our receiver was in the throes of recon- 
struction. 
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A Versatile Circuit. 


The writer has, therefore, endeavoured in the present 
receiver to offer a solution of the ‘‘ final ’’ set problem 
which will be of distinct benefit to the enthusiastic and 
progressive amateur. Let no man be misled by the title 
of the receiver, however. It lays claim to its name 
because it is universal in its application to a frame aerial 
or any type of open aerial or to the output of any H.F. 
amplifier; because the output of a superheterodyne or 
any other receiver complete with detector can be instantly 
plugged into the input of the L.F. amplifier, using either 
one or two valves; because it enables crystal or alterna- 
tive grid or anode valve rectification to be used with or 
without L.F. amplification; because, also, telephones 
can be used on the crystal or detector valve at the same 
time as a loud-speaker is being used after either the first 
or. second L.F. amplifier, and many other features which 
will be discussed later. Therein, then, lies its claim 
to the title of universal,“ and it must not, therefore, 
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be confused with sets of the ‘‘ All- universe de luxe or 
the ‘‘ Wigan Six type. 

When designing the receiver, therefore, the writer set 
before him the following ideals, and experimented con- 
siderably in the matter of the best way of attaining them: 

The receiver must— 

(1) Be sensitive and selective. 

(2) Have a smooth control over reaction. 

(3) Be adaptable to all wavelengths, from 20 metres 

upwards. 
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Fig. 2.—Diagram of the actual circuit employe. 


(4) Be capable of having an outdoor or indoor open 
aerial, a frame, or an H.F. amplifier placed in 
front of it. 

(5) Be so constructed that the amplifier portion could 
be used after any existing receiver. 

(6) Give ample volume and good quality. 

(7) Have a fine control over volume. 

(8) Possess the ability of being used with crystal or 
alternative grid or anode valve rectification. _ 

(9) Finally, be simple to tune, and easily adaptable in 
respect of points 3, 4, and 8. 

The detector portion of the receiver was first tackled. 
and it was finally decided to use a particular modification 
of the Hartley circuit, which is usually known as the 
Schnell circuit. This Schnell circuit was originally pub- 
lished in the pages of the American magazine Q.S.T- 
as a short-wave receiver, and is attributable to F. B- 
Schnell, President of the American Radio Relay League, 
but was later combined with the Hartley circuit in order 
to produce an efficient all-wave receiver, and the result 
was the evolution of a remarkably efficient single-valve 
receiver which functioned equally well on almost any 
wavelength, to which, of course, any type of L.F. ampli- 
fier could be connected in the usual manner. Now, the 
writer dwelt at some length on the theory of the Reinariz 
receiver in the April 28th and June 16th issues of this 


journal, and pointed out its great advantages, from the 
A 10 
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Universal Three Valve Receiver.— 

point of view of getting distant stations, over the conven- 
tional type of reaction receiver. This effect was entirely 
due to the exceedingly smooth reaction contro] obtained. 
Good as that is, however, the writer must confess that 
the Hartley circuit, or, rather, the Schnell modification 
of it, is still better, and, as a result of careful tests, he 
did not hesitate long in choosing this circuit for this 
receiver. 


_ The Schnell Circuit. 


The action of the circuit can quickly be grasped if a 
careful study is made of the fundamental circuit in 
Fig. 1, ignoring for the moment the variable condenser 
in series with the aerial coil, and the L.F. amplifier por- 
tion, which will be discussed later. Here we have a 
centre tapped coil, the whole of which, including its 
usual parallel tuning condenser, is connected across be- 
tween the grid and plate of the condenser, the centre 
tapping being taken to the negative side of the filament, 
and to earth. It will be noted that the plate end of 
the coil (marked P in Fig. 2) is actually connected to the 
valve anode through a 0.00005 mfd. fixed condenser. Let 
us assume for the moment that this condenser is not 
there. It will at once be seen that this will mean that 
the plate of the valve is directly connected through the 
tuning coil to the filament negative. In other words, 
the H.T. Datterv will be short-circuited vra the L.F. trans- 
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path of least resistance, or impedance as we call it when 
dealing with any currents other than D.C. Moreover, 
if two or more paths of different impedance are offered 
to it, it will divide itself in strict proportion to the ratios 
between the impedances of the alternative paths. 

Now there are two paths for the H.F. current from 
the plate of the valve to filament negative, one vza the 
H.F. choke and transformer primary and one via the 
1 mfd. condenser. Now, the H.F. choke, because it zs 
In fact, it 
acts practically as a wireless policeman with his hand 
up, and very little H.F. escapes that way. The baffled 
H.F., indignant, as it were, at being thus held up in 
the main street, looks around like a motor bus to see 
if there is any side street through which it can, as it were, 
short-circuit the policeman. Is there such a street? 


The H.F. Traffic Problem. 


There most surely is, namely, the 1 mfd. condenser, 
which offers an absurdly low impedance to the passage 
of the H.F. Practically all our H.F. motor ‘buses, 
therefore, escape down this side street, and only a few 
nimble ‘‘ cyclists °? dive under the arm of the watchful 
policeman, and escape down ‘‘ Choke Street, the 
policeman being somewhat too corpulent to catch them, 
the ‘‘corpulency ’’ of the policeman being represented 
by the self-capacity of the H.F. choke, through which 
some H.F. energy does escape. We can, if we like, 
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Back view of the receiver, part of the right hand terminal panel being cut away to show 


the wiring more clearly 


former primary (or the telephones if no L.F. amplifier 
is used), the H.F. choke, and part of the tuning coil. 
This is easily prevented by putting in a blocking con- 
denser, but why so small a value as 0.00005 mfd. ? 
We shall soon see. Let us suppose for the moment that 
it is a 1 mfd. condenser. We must remember, in order 
to understand matters, that the H.F. energy pent up on 
the plate, as it were, is always trying to escape round 
some external circuit to filament negative, and it will, 
like human beings, take the easiest path, that is, the 
411 


find out the exact ratio of current passing through the 
condenser and through the choke. Let us assume that 
we are dealing with a wavelength of 300 metres (i. e., a 
frequency of one million cycles per second)’, and the 


choke has an inductance of 55 millihenries (88 
\ 1,000 


henries). We know that the impedance of a choke in 
ohms uals 27fL, where f is the frequency in cycles 


1 See page 149, The Wireless World, August 4th, 1926. 
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per second and L the inductance in henries. 

55 
0 


This gives 


us 27x 10599 


5? which equals 345,714 ohms approxi- 
? 


mately. We know, also, that the impedance of a con- 


denser equals , where (=capacity in farads, the 


I 
2770 
This 


symbols being gives 
=one-seventn of an ohm approximately. 


other as before. us 


I 


27 x IO x 1078 


Obviously, then. our traffic policeman must be an old 
and experienced hand and no“ strike special,“ whilst, 
on the other hand, the side streets must be capable of 
taking a great deal of traffic. We should have under- 
stood enough by now to pension off the policeman, and 
consider matters in electrical terms only. 

The Electrical Parallel. 


We have scen that practically all the H.F. passes 
through the condenser, and this will cause the set to 
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Fig. 3.— This diagram clearly shows the method of coupling a1 aerial and earth, a frame, or a 
neutrodyne amplifier to the receiver. 


uscillate perpetually. Now suppose we connect a 
0.0005 mfd. condenser in parallel with the choke. This 
will have the effect of practically short-circuiting the 
choke from the point of view of H.F. energy, and we 
can consider now that we have two condensers, one of 
0.0005 mfd. and one of 1 mfd., through which the H.F. 
can pass. The greater part of the H.F. will, however, 
still pass through the 1 mfd. condenser. Now suppose we 
substitute a 0.0005 mfd. condenser for the 1 mfd. instru- 
ment, we shall then have two 0.0005 mfd. condensers, 
or, in other words, two paths of equal impedance, and 
the H.F. will divide equally between them. But the 
receiver will still oscillate with only half the available 
H.F. being fed back, and actually we must have very 
much less than half the current fed back to the P end 
of the tuning coil before there is insufficient to produce 
actual oscillation. Actually the writer has found that 
with a o. ooo5 mfd. condenser across the choke it is 
necessary to reduce the blocking condenser to a value 
of 0.00005 mfd. (50 micro-microfarads) before oscilla- 
tion will stop. Now suppose we reduce the shunting 
condenser across the choke to about 0.0003 mfd., we 
shall be increasing the impedance of this path, and so 
the current will re-divide itself again, and less will flow 
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through the condenser shunting the choke and more 
through the o. ooo mfd. condenser. Therefore, 
oscillation will start again. If, therefore, we can use 
a Oo. ooo mfd. variable condenser across the choke, we 
shall have a very excellent and smooth reaction control. 
This is what has actually been done in this receiver, 
and the 0.0005 mfd. reaction condenser shown is shunted 
from the plate of the valve to filament negative, thus 
shunting the transformer primary and H.T. battery, as 
well as the H.F. choke, which is all to the good. It 
might be thought that the H.F. choke is merely a passen- 
ver, and we need only have the reaction condenser to pro- 
vide a variable impedance path, but, of course, a 
moment’s thought will show that the H.F. choke is neces- 
sary to carry the steady H.T. direct current. 

Such, then, is the Schnell modification of the Hartley 
circuit, and a very good circuit, too. It will be seen 
from Fig. 1 that we can readily connect a crystal and 
a pair of teléphones across from the grid end of the 
coil to earth and thus have a very effective crystal set 

which will give far louder 


* signals and far greater se- 

— 1 j lectivit han the average 
18, valve z „ l N 

. OF RECEIVER Q) r crystal set, in which the 

A „i 00005 mfd crystal and telephones are 

1 shunted across the whole 
FRAME_ ue | 
ae Now a word about the 
8 0.0095 mfd. condenser in 
＋— series with the aerial. This 


must definitely not be con- 
sidered as a device for tun- 


ing. It must be considere] 
purely and simply as a 
tr- capacitative coupling be- 


tween aerial and grid coil. 
and this condenser should 
be only used at such a time 
as it is definitely desired to change the aerial coupling 
in order to increase or decrease selectivity, and should 
never be used when it is desired merely to change the 
wavelength to which the circuit is tuned, this being the 
function of the parallel condenser. It must not be con- 
fused with the old and -unsound system of using a 
series-parallel switch and one condenser, where, of course. 
the condenser had to do all the tuning. This system was 
had because, when the condenser was in series, we 
unavoidably altered the aerial coupling every time we 
desired to make a small change in the wavelength to 
which the circuit was tuned. Now the usual system 
of coupling the aerial is magnetic rather than capacita- 
tive, using a so-called aperiodic aerial coil. This system 
of capacity coupling, however, gives equally good selec- 
tivity, and possesses the additional advantages that it is 
more flexible, is better adapted to the needs of the 
circuit we are using here, and prevents the complication 
of having an extra coil to change when passing from 
the J.ondon to the Daventry wavelength. The exact 
setting of the condenser depends on the dimensions of the 
aerial used, the degree of selectivity desired, and within 
certain wide limits on the wavelength to be received. 
Used on the average aerial, it should be set to a value 
A 12 
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of about o. o001 mfd. for the normal B.B.C. wave- 
lengths, the value being somewhat less if a powerful 
local station is to be eliminated. On Daventry it should 
be set to almost its full value. On the very short waves, 
on the contrary, it should be set to almost its minimum 
position. Thus this condenser need only be altered 
when the tuning coil is changed. When using a short 
indoor aerial, connection should be made to A, in Fig. 2, 
and not to A, as in the case of a large outdoor aerial. 
A moment’s thought will make it clear to us also that 
if we desire to use a frame it can be done very simply 
by removing the coil and connecting the frame as shown 
by dotted lines in Fig. 2. It is necessary, of course, that 
an approximate centre tapping should be made on the 
frame. For Daventry either a large frame of about 
hfty turns may be used, or an ordinary broadcast frame 
may be ‘‘ loaded ” to this wavelength. Note, however, 
that in order to preserve our centre tapping we must not 
put just one big loading coil in one leg ’’ of the frame, 
but must use two smaller coils in each outside lead, but 
none, of course, in the centre tapping lead. 


Transformer Ratio and Impedance. 


Now for the L.F. amplifier. The writer has already 
devoted a complete article to the question of coupling 
L.F. valves, and in that article he proved that in order 
to obtain satisfactorily even amplification of all fre- 
quencies it is necessary that the impedance connected in 
the external anode circuit must be considerably greater 
than the internal impedance of the valve. Now our 
detector valve should be a medium- or high-impedance 
valve, because such a valve is usually a better rectifier 
than a low-impedance valve, and because also, by 
avoiding a low-impedance valve, we lessen the drain on 
the H.T. battery. If, therefore, our detector valve is 
of high impedance, it follows that our external impedance 
must be very high. We can use a resistance which has 
the disadvantage of requiring a high H.T. value, and of 
giving low amplification per stage, only about 90 per 
cent. of the valve amplification factor, in fact. We can 
use a choke which must have at least 80 henries induct- 
ance in order to give us the desired impedance. But, 
although we get over the difficulty of a high H.T. 
voltage, we get no greater amplification. If we could 
get a choke, however, with an inductance of 80 henries, 
and wind over it a second winding having, say, twice 
the number of turns of wire, we should then get an 
amplification of 90 per cent. of the valve amplification 
factor multiplied by two. But why not wind five times 
the number of turns in the second winding and thus 
still further increase the amount of amplification, 
Simply because the total bulk of the wire would be so 
great that we should shunt away the higher musical 
frequencies by the excessive self-capacity thus intro- 
duced. We cannot lessen the number of turns on the 
first winding in order to increase the ratio, because it 
would lessen the inductance and thus the impedance 
obtained would not greatly exceed the high valve impe- 
dance, and this excess of external over internal impe- 
dance is, as the writer has already pointed out, abso- 


‘The Wireless World, May 26th, 1926, page 701. 
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lutely vital to good quality. (Unfortunately, this repre- 
hensible practice is very rife among the less reputable 
manufacturers.) Actually owing to the large number of 
turns necessary to give 80 henries in the first winding, 
we cannot put more than about two or three times the 
number of turns on the secondary before self-capacity 
comes into play. Therefore, we are limited to a trans- 
former ratio of about 2.5 to 1, for the choke with a 
secondary superimposed winding which we have been dis- 
cussing is nothing more or less than an intervalve 
transformer. 


Choice of L.F. Valves. 


Now our next, or first I.. F., valve must be a low-impe- 
dance valve in order to prevent another form of distor- 
tion, known as valve overload distortion Actually the im- 
pedance should be about 8, ooo ohms. Now the important 
consideration emerges that since we have involuntarily 
reduced our internal valve impedance, we can reduce our 
external impedance and still have the same ratio of in- 
ternal to external impedance as in the case of the detector 
valve. 

Therefore, our transformer need not have so great 
a primary inductance, and we can reduce from 80 to say 
so henries. This means we have less wire on our primary, 
and so can put more wire on the secondary without in- 
creasing the total bulk of wire, and therefore without 
making the self-capacity any greater than in the case of 
our So-henry transformer. In other words, we can use 
a higher ratio and get a greater voltage step-up. 
Actually we can go up to about 4 to 1 before self-capacity 
begins to make itself evident again. Now we have used 
a high-impedance valve of about 30,000 ohms for the de- 
tector, such, for instance, as the D.E.5B, whilst we found 
that, in order to prevent overload distortion, we had to 
use a low-impedance valve of about 8,000 ohms impedance, 
such as the D.E.5, for the first L.F. valve, because the 
lower the valve impedance the greater the power it will 
handle without distorting. If we are fairly close to a 
broadcasting station we may find that signals will be so 
strong that even a D. E. 5 will be overloaded if we use 
it in the last stage, and we may find it necessary, there- 
fore, to use a valve of still lower impedance, say about 
4,000 ohms, like the D.E.5A in the output stage. We 
are not going to put our telephone in the plate circuit of 
this valve for reasons to be stated later, but are going 
to use a choke filter circuit. But as our final valve is of 
still lower impedance than the lowest valve, we can still 
further reduce the value of the external impedance and 
keep the original ratio between internal and external impe- 
dance. Instead of using 50 henries inductance we only 
require about 30 henries, although, for reasons to be stated 
later, we shall want to use an iron core of somewhat larger 
cross-sectional area than in the usual intervalve coupling 
choke. 

Having thus dealt with the actual circuit employed, 
and considered all too briefly the principles underlying 
the design of a theoretically sound L.F. amplifier, we 
are now in a position to briefly consider one or two minor 
matters, such as the method of switching employed, and 
we can then pass on to the practical constructional details, 
but not this week. 

(To be concluded.) 
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With a Gambrell Set in the Australian Bush. 


By MICHAEL TERRY, F.R.G.S., F. R. A. I. F. R. C. I. 


HE wireless equipment used on my expedition 
through Northern Australia was a compact receiving 
set put up by Messrs. Gambrell Bros. It comprised 

a single circuit tuner with one stage of high-frequency 
amplification, the circuit being on the neitralised tuned 
anode principle. There was also one stage of low-fre- 
quency amplification and a detector valve, the whole being 
tuned by Gambrell detachable coils and variable con- 
densers. The set was built into a special box carrying the 
high and low tension batteries ; spares were clamped at the 
back of the set. The three valves were of the dull emitter 
0.06 amp. type, and throughout the months the set was in 
use the two dry cells of 1.5 volts each and the H.T. 
battery of 60 volts needed no attention. 


Temporary Aerials. 


The aerial was 100 feet in length, insulated flexible 
copper wire, with two porcelain insulators at each end, 
attached to ropes for slinging purposes. Using a hammer 
or spanner as slinging weight, Prescott, who had sole 
charge of this part of our activities, used to throw the ropes 
over convenient tree forks. Sometimes he was able to fix 
his aerial 30 or 40 feet in the air; more often it was con- 
siderably lower. The earth was simply a roll about 20 feet 
long of rabbit-proof wire netting, with the earth wire sol- 
dered to it. It was kept in contact with the ground by logs 
or stones, and, whenever possible, water was thrown on it 
to aid contact. The alternative of fixing the earth wire to 
a steel creeper track of one of the Guy cars was tried, but 
this gave much poorer results. 

And yet with these crude conveniences most remarkable 
results were obtained. At the first camp on the Katherine 


River, Morsing of ships and atmospherics were too bad to 
let Prescott pick up any of the southern stations—Mel- 
bourne, Adelaide, and Perth. At the first long camp— 
Champagne Camp—in approximately 15° south latitude, 
he picked up 3LO Melbourne for the first time at real 
strength. This was roughly 1,800 miles away. Onward 
from this place time signals, to check chronometers for 
survey work, were picked up regularly, while broadcast 
programmes from Adelaide and Melbourne were seldom 
silent. 

Reception used to vary considerably with the smallest 
change of locality. This inconsistency was so marked 
that at one camp the headphones could be laid on the set 
for use as miniature loud-speakers, and yet only a few 
miles away the faintest sounds were obtained only with the 
greatest difficulty. l 


Listening-in for the First Time. 


The human side of our wireless activities was varied as 
ic was strong. No one was more impressed or delighte] 
with his first wireless concert than Smitheram, our mineral- 
ogist, an old prospector, who is one of the few remaining 
that knew Kalgoorlie in the earliest days of its gold boom. 
His enthusiasm was boundless. Years dropped from his 
shoulders like weights from a shelf. When music came in 
he beat time with his hands; when speech was heard he 
talked with the announcer. He fairly ‘‘ went off the deep 
end ” in his joyous acclamation of the first jazz music he 
had heard. The consistent appreciation he showed there- 
after made me feel that, had the set been valueless for 
any other use, it had been worth while bringing it solely 
for the joy it brought to Smitheram. 
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Wireless in the Wilds.— 

As for we other more 
sophisticated . beings, we 
were not altogether unstirred 
by the event. It was rather 
weird to hear voices from 
surroundings we all knew so 
well coming to the quietness 
of the Bush by the bright 
camp fire. 


A Japanese Station. 


Prescott frequently picked 
up telephony in an Oriental 
voice that none of us could 
recognise. The general in. 
tonation resembled Japanese, 
and once music, like the 
orchestra that used to play 
on the lake at Wembley, 
came in strongly. Nothing 
could be proved by the wave- 
length, so until Perth was 
reached after the trip this 
had to be a matter of vague 
conjecture. However, it now 
seems almost a certainty that 
the Japanese station, OAK. 
was the source. 

One evening three stations 
using very nearly the same waves were picked up. Their 
broadcastings came tumbling in on top of each other, too 
confusing to separate or dissect. Perhaps the most inter- 
esting evening was the one that a French voice was heard. 
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Can it be that Prescott picked up Bordeaux? 
know of a nearer telephony transmitting station than 
And anyone who dares to suggest we may have 
been listening to a French lesson from Melbourne will 


Champagne Camp with the receiving set in the foreground. 


I do not 


not be believed. That would 
be far too commonplace. 

At Wave Hill Station, 
where a large transmitting 
station has been erected, 2 
most amusing incident took 
place. Prescott was always 
a most popular arrival, for 
the stockmen knew his set 
held pleasures new and un- 
tried. At this station, as 
elsewhere, his first concern 
on arrival was to find sling- 
ing places for the aerial. 
Then after dark he would 
gather around him a group 


of bushmen, curious and ex- 


pectant. On this occasion, 
with the three valves glowing 
dull, he tuned in to Mel- 
bourne. Luckily, music was 
being broadcast; the audi- 
ence waxed enthusiastic, each 
for his turn at the head- 
phones. In the middle of 
this entertainment Prescott 
was called away; a new ar- 
rival, getting over-keen to 
hear the music, pushed his 
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Wireless in the Wilds.— 
way to the set. He searched round the box looking every- 
where for something that should have been there—but 
was not. 

„What's the matter, Fred? '' he was asked. 

This is the funniest machine I’ve come across —he 
scratched his head, unearthed a brainwave, and exclaimed, 
Here! I know how to work these things. Where's the 
handle? 

A roar of laughter greeted this announcement, for it was 
clear he imagined it to be some freakish model of gramo- 
phone. 

At Wallamunga waterhole in Sturt Creek, 30 miles 
south of Inverway Station, we received 3LO with great 
strength. Although the aerial was scarcely 20 feet above 
the earth, and despite the great distance 
from Melbourne, during the last hour of 
the programme. it was plainly audible on 
two valves. 


Black Magic, 


At Billiluna Station, just to the north 
of Gregory’s Inland Sea, some lengths of 
galvanised iron piping were screwed to- 
gether for aerial uprights. With these helps 
good results were obtained. Adelaide 
broadcasting came in strongly, and just 
after sundown bedtime stories could be 
heard. For several nights musical pro- 
grammes were clearly received. 

To the blacks at the homestead this wire- 
less was indeed magic. After some per- 
suasion one was induced to listen-in. In- 
stead of leaping away with a howl and 
fleeing in crazy madness to the Bush he 
took it all very quietly and in a philo- 
sophical manner At Smitheram’s sugges- 
tion some explanation was given, to aid an 
artful purpose. 

‘£ White fellar longa big fellar Gubber- 
mint, him talk longa you.“ 

„ Yu-i,” the black replied, meaning 
cé Yes.” 

continued: Suppose 'm black fellar make’m trouble 
longa motor car, big fellar Gubbermint him hear ’em you 
all about. You savee? ”’ 

Again understanding was signified by“ Yu-i.’’ 

‘“ Big fellar Gubbermint him send 'em big mob police, 
make 'm big mob trouble.“ 

Once more came the inevitable Yu-i.”’ 

After all, this logic was sound to their simple minds. 
No doubt they reasoned that if a man can talk to them he 
can also hear them—planning good or evil. 

On the way to the coast, having penetrated into the 
great Sand Plains as far as Mount Cornish, we halted for 
a couple of days at Ruby Plains, acattle station homestead 
where two white men had settled down. The following 
day Prescott and one of the owners got into an argument 
as to the day of the week. Oliver protested it was Sun- 
day, while our surveyor stuck to his guns that it was 
Saturday. Long did they wrangle, each producing tons 
of evidence to support his claim. At last eventide came, 
and with it the nightly bond with the world. Prescott 
tuned in to Melbourne, and after various announcements 
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which could not be held to prove the day of the week, 
news came in giving the names of the winners of the race 
that afternoon. Well, in Australia everyone knows the 
dates of races, so there could no longer be any doubt as 
to the correctness of Prescott’s claim ; it was Saturday. 

The following evening. we got the church service from 
Saint Bartholomew’s at Adelaide, and it was so incredibly 
clear that I’ll swear I heard the coins dropping into the 
offertory plate 


Atmospherics. 


By the time we had arrived at Fitzroy Crossing the 
thunderstorms which herald the coming of the monsoonal 
rains had become so insistent that atmospherics almost 
deafened one. It might be possible to pick up a station 
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Map showing route followed by the expedition. 


just after sundown, but as the evening lengthened the 
cracklings increased, rendering further efforts of no avai!. 

Needless to say, all station owners were highly impressed 
with the advantages of wireless reception, and I feel that 
this pioneer demonstration will result in quite a number 
of sets being purchased by them. 

And, in conclusion, it is interesting to say that Prescott 
has now bought this set for his own private use, thus 
paying Messrs. Gambrell Bros. unspoken tribute of the 
highest degree. 
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CHEAPER VALVES. 


Important reductions in the price of Osram valves took place 

as from Monday last, August 16th. 
The following table shows at a glance the alterations in price:— 
Old Price. New Price. 


For axe accumulators .. 5 E 2 II. F. and L. F. 15/6 14/0 
„ 4-vole¢ a3 173 „ 
. i . DER 16/5 aa 

DEQ us 27/6 2 
2 Ct » D E 4 
Tor 6-volt 5 5 : H.F. and L.F. 22/6 18,6 
DE 58 
Bas el 2 DE 54 è 26/0 2246 
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A Section Mainly for the New Reader. 


A TWO-CIRCUIT TUNER. 


A form of coupled-circuit tuner, 
which has some practical advantages, 
particularly where metallic screening 
is used; is shown in Fig. 1. The 
arrangement is not widely known 
among amateurs, but has been utilised 
in commercial apparatus for some 
time. 


Fig. 1.—An auto- coupled 
tuner. 


two-circuit 


The inductances L, and L, act as 
the main tuning coils for the aerial 
and secondary circuits respectively, 
while L,, which is common to both 
circuits, acts as a coupling coil; as 
this inductance is reduced, „the 
coupling is loosened, and, to obtain 
fine control, it should be tapped at 
intervals, although rough adjustments 
may be made by using plug-in coils 
of different sizes. 

Magnetic interaction must be 
avoided as far as possible, and, as 
suggested above, some form of 
screening is desirable ; the three coils 
may with advantage be enclosed in 
separate compartments. 
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INTERFERENCE FROM ELECTRIC 
MAINS. 


It is often found that the installa- 
tion of a long extension lead for 
phones or loud-speaker to a room 
other than that in which the receiver 
is fitted results in the production of 
an annoying hum, due to induc- 
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tion effects from the lighting wires, 
which may be near to, and more or 
less parallel with, this extension. As 
far as local reception is concerned, 
at any rate, this trouble may some- 
times be overcome by entirely discon- 
necting the normal earth, and 
using the extension as a form of 
counterpoise. If its length is com- 
parable with that of the aerial, it 
may operate fairly efficiently in this 
capacity, and, provided there is a 
reserve of signal strength available, 
the reduction of volume due to the 
use of even a very inefficient counter- 
poise may still be tolerated. A con- 
sideration of the circuit diagrams of 
the great majority of receivers, 
whether crystal or valve, will show 


that the phone leads are already con- 


nected (through the H.T. by-pass 
condenser) to the normal earth point, 
although occasionally, when a coupled 
aerial circuit 1s used, it will be neces- 
sary to connect the low-potential end 
of the primary coil to the L.T. bat- 
tery lead. These remarks hardly 
apply when a telephone transformer 
is used. 

If, when trying this device, it is 
found that the hum is either 
considerably reduced, or entirely eli- 
minated, but that signal strength has 
also suffered a great reduction, the 
amateur will do well to consider the 
erection of a counterpoise of full size 
and conventional design, which will 
in all probability have the desired 
effect. 
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SELECTIVE CRYSTAL RECEIVERS. 


Further to previous remarks made 
on the above subject in this section 
of The Wireless World, it may inter- 
est those who wish to improve an 
existing set with a minimum of trouble 
to know that the simple circuit sug- 
gested in Fig. 2 is capable of giving 
good results in this respect with the 
simplest apparatus. 


The condenser C,, in series with 
the aetial, should be regarded rather 
as a coupling than a tuning device. 
Selectivity will be increased as its 
capacity is decreased. A variable 
condenser with a maximum capacity 
of 0.0003 mfd., or a fixed one of 
some o. ooo mfd., may be used. 

A change in the total capacity of 
the condensers C,, C,, shunting the 
tuning coil, will have an exactly op- 
posite effect, and an increase will re- 
sult in improved selectivity, due to 
a reduction of the oscillating voltage 
applied to the crystal, which will 
thus take a reduced current, and im- 
pose less damping on the tuned cir- 
cult. It is, therefore, necessary to 
use a fairly small series condense: 
and inductance, with a large parallel 
capacity. 

It is hardly possible to make very 
definite suggestions as to suitable 
values; these will depend largely on 
the constants of the aerial-earth 
system and the effective resistance of 
the crystal. If this latter is of the 
popular treated galena type, a shunt- ' 


ia 
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Fig. 2.—Reducing aerial and crystal 
l damping. 

ing capacity of o.oor mfd. or more 

may be necessary, and to obviate the 
necessity of obtaining a special vari- 
able condenser for the purpose, it is 
suggested that a fixed one (C, in the 
diagram) should be connected as 
shown. 

It may sometimes be necessary to 
make a compromise between volume 
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and selectivity by decreasing and in- 
creasing the capacities of the series 
and parallel condensers beyond the 
point at which signal strength is at 
a maximum. The most suitable ad- 
justments can easily be found by 


trial. | 
0000 


MOUNTING A VARIOMETER DIAL. 
A practical difficulty exists in 


mounting certain variometers, as it is 


sometimes impossible, without an 
actual test, to set the indicating dial 
in such a way that an increase of 
scale reading shows a corresponding 
increase of wavelength. If this 
operation is carried out in a hap- 


hazard manner, it may possibly be. 


found that, as the pointer is moved 
from zero to maximum, the wave- 
length of the circuit of which the 
variometer forms a part is decreased. 
This is admittedly not a matter of 
vast importance, but the operation of 
a set working in this way is likely 
to be confusing—unless, perhaps, we 
all adopt the more logical procedure 
of always thinking in terms of 
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frequency rather than wavelength. 

Obviously, it will not be a difficult 
matter to decide if the dial is cor- 
rectly set on its spindle when it is 
possible to tune-in to two stations of 
which the wavelengths are fairly ac- 
curately known, but it may be useful 
to know that this information may 
easily be ascertained without a wave- 
meter, even in the case of the sim- 
plest crystal set, which may seldom 
receive signals except from one 
station. 

Assuming that the variometer is 
used for tuning the aerial circuit, a 
variable condenser should be inserted 
in series with it, and a signal tuned 
in, noting carefully the scale read- 
ings of both condenser and vario- 
meter. The condenser capacity 
should now be decreased until signals 
are appreciably reduced in strength, 
and then the variometer dial should be 
turned until these again reach maxi- 
mum. If the reading of this latter 


dial has now increased, it may be 


assumed that the component is cor- 
rectly mounted. If this is not the 
case, it will be necessary to remove 
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the dial and to turn the rotor through 
180 degrees before refixing it. 

This method of testing is, of 
course, not necessary when the coils 
are exposed in such a way that the 
direction of both windings can be 
traced visually. 
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A “REINARTZ’’ HINT. 
Trouble is sometimes experienced 


.with a Reinartz type of receiver. 


operating on the longer wavelengths. 
through a resonance effect due to the 
presence of the usual H.F. choke 
in the anode circuit of the detector 
valve. If this choke, with the inci- 
dental capacities associated with it, 
has a natural wavelength approximat- 
ing to that of the desired signal (a 
condition not infrequently obtaining 
in practice), it will often be found 
that uncontrollable oscillations are 
generally produced. The trouble 
may, of course, be overcome by alter- 
ing the inductive value of the choke, 
hut the more simple alternative of 
removing the fixed condenser across 
the phones or transformer primary 
may first be tried. 


No. 40.—Point-to-point Tests of a Detector L.F. Receiver. 


It is proposed to show, in a short series of diagrams, how simple tests for continuity and insulation 
may be applied at the points where breakdowns are most likely to occur. These tests are more 
particularly applicable to a receiver which has developed a fault after having functioned satisfactorily. 
A pair of phones and a small dry battery may be used as an indicating device, and should be 


It is assumed that the tests of the detector valve circuits, as shown 
in last week’s issue, have already been applied, without showing 
the source of the trouble. The fault may very possibly be in the 
circuit should be applied 
Failure to obtain loud 
clicks will indicate a breakdown. The by-pass condenser may be 
est also for insulation 
between windings across A and B, or 2 and BI. Batteries should 


transformer windings, so the testin 
across points A and At and also B and B:. 


disconnected and tested separately. 
be disconnect 


connected up as shown in last week's issite. 


An additional test for continuity in the complete anode circuit of 
the detector valve may be made between Ci and the H.T.:+ babar 
nal, while the insulation of the grid, of the L.F. valve may 


C, with grid bias battery dis- 
$ nd the T. 27 
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Wave- 
length. 
13.0 metres. 
15.0 = 
17.0 as 
18.0 1 
20.0 5 
2030 „ 
20.8 15 
21.0 
22.0 5 
23.0 5 
2.0 
25.6 8 
26.0 = 
28.0 os 
20.0 z 
30.0 „ 
30s „ 
32.0 ” 
3.0 „ 
35.0 99 
35.03 ” 
3.0 | 
37-40 8 
38.0 a 
30.0 „ 
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The following list has been compiled from information received from various sources and at various 
times. Few of the stations undertake transmissions at regular stated hours, and the times of working 
have therefore been omitted. Many are, of course, only of a temporary nature for test and research 


The Editor will welcome information concerning additions and amendments for inclusion in future lists. 


Call- 

sign. 
POF 
U2XAW 


NKF 


POF 
NAL 


NEPQ 
POX 
NAL 
NKF 
U2XAD 


WIK 
F FW 


Station. 
Nauen. 
G.E. Co., Schenec- 
tady, N.Y. 
Naval Lab., Belle- 
vue, Anacostia. 
Nauen. 
Navy Yard, Wash- 
ington, D.C. 


` U.S. s/s “ Relief.” 


Nauen. 

Navy Yard, Wash- 
ington, D.C. 
Naval Lab., Belle- 

vue, Anacostia. 

G.E. Co., Schenec- 
tady, N.Y. 

New Brunswick. 

Sainte Assise. 
(Commercial 
Traffio with 
Buenos Aires.) 

Poldhu. 

Ministry of P. & 
T., The Hague. 

Nauen. 

Naval Lab., Belle- 
vue, Anacostia. 

Nauen. (Traffic 
with Argentine.) 

Nauen. (Traffic 
with Argentine.) 

Nauen. (Traffic 
with Argentine.) 

Nogent le Rotrou. 

Clichy. (Testing 
Station of 
S. F. R.) 

Schenectady, N.Y. 

Navy Yard, Wash- 
ington, D.C. 

Poldhu. 

Bordeaux Lafay- 
ette. (Time 
Signal 0800 and 
2000 G.M.T.) 

Nogent le Rotrou. 

Issy les Moulins. 


ports 
Europe ” at 
1008-1028. 
Schenectady, N.Y. 
Rocky Point, N.Y. 
G.E.C., Schenec- 
tady, N.Y. 
Rocky Point, N.Y. 
Buenos Aires. 
Tutuila, Samoa. 
Schenectady, N.Y. 
Mont Valerien, 
near Paris. 
(Transmits at 
1000,1100, 1230, 
1330, 1600,1900, 
2000, 2100 and 
2200 G.M.T.) 
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SHORT-WAVE TRANSMISSIONS. 


purpose and may now be discontinued. 


Wave- Call- 

length. sign. 
40.0 metres. NAJ 
— 3 NAS 
— on NOSN 
— 2 NPG 
— 35 NW 
— rae NRRL 

3 UIXAO 

41.0 pa NKF 
42.0 8 F FW 
— ae PCUU 
43.0 7 NPG 
43.02 y WIZ 
44.0 e KZA 
— os KZB 
45.0 š NPG 
— 7 OCNG 
45-47 7 YZ 
= ” ZZ 
46.0 5 OCMV 
47.0 55 POZ 
48.0 OCNG 
— 5 OCTU 
49.0 es NPM 
— 5 WHD 
50.0 35 AIN 
— j NKF 
— 5 WBZ 
61.5 j WQN 
53.0 8 NPU 
— 5 ZWT 


Station. 
Great Lakes, 


Ilinois. 
Pensacola, Fla. 
U.S. Submarine 

Base, Coco 

Solo, Panama. 
S Francisco, Calif. 
U.S. s/s “Mexico.” 
U.S. sjs “Seattle.” 
Belfast, Maine. 
Naval Labora- 

tory, Bellevue, 

Anacostia. 
Sainte Assise. 


(Commercial 


Traffic with 
Buenos Aires.) 
Dutch Colonial 
Ministry, The 
Hague. 
San Francisco, 
California. 
New Brunswick, 
N.J. (20 k.w.) 
Los Angeles, Calif. 


Los Angeles, Calif. 
Portable. 

San Francisco, 
California. 

Nogent le Rotrou. 

Fort d’Issy. 

Fort d' Issy. 
(Portable.) 

Mont Valerien, 
near Paris. (At 
1000, 1100, 1230, 
1330, 1600, 1900. 
2000, 2100 and 
2200 G. M. T.) 

Nauen. 


Nogent le Rotrou. 


(TestingStation.) 
Tunis le Casbah. 
(Weather Re- 
port ‘* Météo 
Tunis ” at 
2130 G. M. T.) 
Honolulu. 
Sharon, Pa. 
Casablanca, Ain. 
Bordja. (Wea- 
ther reports 
“Météo Maroc ” 
at 0830 and 
0930 G.M.T.) 
Naval Lab., Belle- 
vue, Anacostia. 


Springfield, Mass., 


(W es tinghouse 
Co., 20 k.w.) 
Rocky Point, N. v. 

(R. C. of A., 20 
k. w.) 
Tutuila, Samoa. 
Bremerhaven. 


Wave- 
length. 
54.0 metres. NBA 


54.4 


54.5 


56.0 
57.0 


58.0 
58.79 


59.0 


oe 


99 


N 


— 


Call, 

sign. 
NKF 
WQN 


KFKX 
WQN 


OCBV 
KDKA 


KDC 


G2YT 
UIXAO 
U8XS 
NPO 


WRB 


WRP 


POX 
NERM 


NQG 
NKF 
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Station. 
Balboa, Panama 
Canal Zone. 
Naval Lab., Belle- 

vue, Anacostia. 

Rocky Point, N.Y. 
(R.C. of A.. 20 
k.w.) 

Hastings, Nebr. 

Rocky Point, N.Y. 
(R.C. of A 20 
k.w.) 

B:yrouth. 

East Pittsburg, 
Pa. (Westing- 
house Co.) 

Casper, Wyoming. 
(Illinois Pipe 
Line.) 

Poldhu. 

Belfast, Maine. 

E. Pittsburg, Pa. 


Cavite, Philip- 
pine Isles. 
Miami, Florida. 


(Florida Radio 
Teleg. Co., 100 
watts.) 

Miami, Florida. 
(Florida Radio 
Teleg. Co., 3 
watts.) 

Cadiz. 

Matagora. 

Nauen. 

U.S. s/s 
Angeles. 

San Diego, Calif. 

Naval Lab., Belle- 
vue, Anacost ia. 
iS. Training 
Ship, San Diego, 
Calif. 

Nogent le Rotron. 
Djibouti, French 
Somaliland. 
New Brunswick, 
N.J. (R.C. of A.) 

Saint Assise. 

Bordeaux Lafay- 
ette. (Time 
Signal at 0800 
and 2000.) 

U.S. s's “ Cano- 


et Los 


Rocky Point, N.Y. 

reat Lakes, III. 

Nauen. 

U.S. Marine Corps, 
Quantico, Va. 

Lakehurst. N.J. 

G.E. Co., Schenec- 
tady, N.Y. 

S. Francisco, Calif. 

Naval Lab., Belle- 
vue, Anacostia. 
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Wave- 
length. 


83.0 metres. 


840 


86.0 
90.0 


112.0 
115.0 


115.3 
119-149 


Call- 

sign. 
RDW 
NKF 


NQC 
KIO 


UIXAO 
U6XO 
G2YT 
G2YT 
KEL 
U8XS 
KET 
U6XI 
NAM 
POX 
soJ 
U2XI 
WGH 
WHU 
U2XI 
U2XK 
KFHV 
KFVT 
KFWJ 
UIXAO 
KFWK 
KFVB 
NDF 
NEDJ 


UIXAO 
WDYC 


” WJF 


WBI 


WCJ 


WDS 


WHC 


WLF 


WPH 


WOX 


Station. 
Moscow. 
Naval Lab., Belle - 

vue, Anacostia. 
San Diego, Calif. 
Kahuku, Hawaii. 
(R. C. of A.) 
Belfast, Maine. 


Kahuku, Hawaii. 
Poldhu. 
Poldhu. 


Bolinas, 
(R. C. of A.) 
East Pittsburg, 


Calif. 


Pa. 
Bolinas, Calif. 
Bolinas, Calif. 
Norfolk, Va. 
Nauen. 
Brazilian 

“ Jaquarão.” 
Schenectady, N.Y. 


Tuckerton, N.J. 


s/s 


G.E.C., Schenec- 
tady, N.Y. 
U.S. s/s “ Facile.” 
U.S. s/s “ Eloise.” 
U.S. s/s “ Galla- 
vant.” 
Belfast, Maine. 


U.S. “ Nir- 


U.S. s/s “Bridget.” 
U.S. s/s West 
Virginia.” 
U.S. s/s Cali- 
fornia.” 
Belfast, Maine. 
Detroit, Mich. 
(Detroit Yacht 
Club.) 
Rochester, N.Y. 
Frankville, Pa 
(Pennsylvania 
Power & Light 
Co., 200 watts.) 
Hazleton, Pa. 
(Pennsylvania 
Power & Light 
Co., 100 watts.) 
Pottsville, Pa. 
(Pennsylvania 
Power & Light 
Co.. 500 watts.) 
Allenton, Pa. 
(Pennsylvania 
Power & Light 
Co., 200 watts.) 
Wilsonville, Pa. 
(Pennsylvania 
Power & Light 
Co., 200 watts.) 
Williamsfort, Pa. 
(Pennsylvania 
Power & Light 
Co., 200 watts.) 
Springvale, Pa. 
(West Pennsyl- 
vania Power 
Co., 100 watts.) 


Wave- 


145.0 


length. 
140.0 metres. RFWR S. Benito, Tex. 


99 


op 


9 


9° 


99 


9? 
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Call- 


sign. 


KFWS 


KPG 


KPK 


KPP 


KPR 


WAV 


WDY 


WDYC 


WGF 


WJBF 


KGA 
KTA 


WAV 


WEQ 


WJH 


WJX 


WWED Stannard 


WWEE 


WJF 
WWEB 


Station. 


(Rio Grande 
Radio Supply, 
10 watts.) 

Brownsville, Tex. 
(Rio Grande 
Radio Supply, 
10 watts.) 

Quanah, Tex. 
(Quanah Light 
& Ice Co., 250 
watts.) 

Lawton, Okla. 
(South-western 
Light & Power 
Co., portable, 
100 watts.) 

Lawton, Okla. 
(South-western 
Light & Power 
Co., portable, 
250 watts.) 

Oklahoma City. 
(South-western 
Light & Power 
Co., porta ble, 
250 watts.) 

Dearborn, Mich. 
(Ford Motor 
Co., 500 watts.) 

Iron Mountains, 
Mich. (Ford 
Motor Co., 500 
watts.) 

Detroit, Mich: 
(Detroit Yacht 
Club,500 watts.) 

Flint, Mich. (F. D. 
Fallain, 500 
watts.) 

Charleroi, Pa. 
(West Pennsyl- 
vania Power 

- Co., 100 watts.) 

Oakland, Calif. 

San Francisco, 
Calif. 

Dearborn, Mich. 
(Ford Motor 
Co., 500 watts.) 

Baltimore, Mary- 
land. (Board of 
Fire Com- 
missioners, 250 
watts.) 

Washington, D.C. 
(Potomac Elec- 
tric Power, 50 
watts.) 

Washington, D.C. 
(Potomac Elec- 
tric Power, 50 
watts.) 

Rock 

Light Stn., 
Mich. 

Marquette Light 
Stn., Mich. 

Rochester, N.Y. 

Duluth Range 
Rear Light 
Stn., Minnesota. 


Wave- 
length. 


154.0 metres. 


146.0 


146.0 


146.0 metres. 


146.0 metres. 


9 


9 


99 
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Call- 
sign. 
WWEC 


KDBF 
KDBG 
KFJG 


KFKW 
KFPA 


KFPC 
KFPD 
KFTU 


KFV 


KFZ 
KGV 


KGZ 


KJA 


KJU 
KVP 


KYI 
KYJ 
KYX 


KYY 
KZI 


KZY 
U6xo 
WEY 
GFSY 
GQS 
KDNY 


KULG 
, NITZ 


Station. 
Superior Entry 
Light Stn., Wis. 
U.S. 878 s Eagl' "n 
U.S. s/s “ Edris.” 


U.S. Fireboat, No. 
31. (Boston Fire 
Dept.) 

U.S. Fireboat, N> 
44. (Boston Fire 
Dept.) 

U.S. Fireboat, No. 
47. (Boston Fire 
Dept.) 

U.S. s/s “Sky- 
lark II.“ (G. H. 
Philips.) 

Los Angeles, Calif. 
(L.A. Co., For- 
estry Dept., 300 
watts.) 

Los Angeles, Calif 
(Russell Reed, 
50 watts.) 

Los Angeles, Calif. 
(Russell Reed. 
50 watts.) 

Los Angeles, Calif. 
(Russell 
portable, 50 
watts.) 

Pysht, Wash, 
(Merrill & Ring 

‘Lumber Co., 5 
watts.) 

Culver City, Calif. 
(C. B. De Mille, 
5O watts.) 

Dallas, Tex. 
(Dallas Fire 
Dept., 100 w.) 

Culver City, Calif. 

Culver City, Calif. 

Los Angeles, Calif. 
(Pratt & Dutro, 
portable, 500 
watts.) 

Los Angeles, Calif. 
(L. A. Forestry 
Dept. 500 w.) 

Hollywood, Calif. 
(Pratt & Dutro, 
500 watts.) 

Culver City, Calif. 

Kahuku, Hawai. 

Boston, Mass. 
(Boston Fir 
Dept., 5 watts.) 

British s/s “Sit 
mese Prince.” 

British s/s Lady 
Brassey.” 

U.S. s/s “ Favor- 
ite. (Panams 
Canal.) p 

U.S. s/s “Darien 
(Panama Canal.) 

U.S. s's “Stur 
geon Bay.” 
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BRITISH ASSOCIATION MEETING. 


Lectures by Captain P. P. Eckersley and Mr. J. C. Stobart, 


CAPTAIN ECKERSLEY LOOKS AHEAD. 

N Friday evening, August 6th, Captain P. P. 
O Eckersley, chief engineer to the British Broadcast- 

ing Co., gave a lecture in the Town Hall, Oxford, 
dealing with the future of broadcasting. The early part 
of the lecture related to the beginnings of broadcasting in 
Great Britain and America, and Capt. Eckersley told the 
now familiar story of the work of a few enthusiasts at the 
early experimental station at Chelmsford, which was tem- 
porarily cut short by the decision of the then Postmaster- 
General. Following on this there came the rapid develop- 
ment of broadcasting in America, where everybody who 
cared was allowed to broadcast—a_ policy being 
adopted there even to-day. Subsequently came the for- 
mation of the British Broadcasting Co. on its present 
basis, and Captain Eckersley related how the policy of 
national broadcasting has been developed here, as con- 
trasted with the policy in America, and, he added, the 
British Broadcasting Co. to-day is the admiration of the 
world, even including America. The intention from the 
first had been that private individuals should not make 
profit out of the undertaking, hence the participation of 
the Postmaster-General in the control of the Company so 
far as the financial side is concerned, leaving the com- 
pany with a fixed amount of revenue and a fixed maxi- 
mum dividend. At the moment, said Captain Eckersley, 
it did not matter to the Company whether no more licences 
were issued, because it had reached its maximum of 
oo, ooo per annum revenue. 


Future Status of the B.B.C. 
Speaking of the future of the B.B.C., Captain 
Eckersley referred to the report of the Government Com- 
mittee on how the B.B.C. should be constituted in the 
future. The Press, he added, had already nominated 
every prominent member of Society as Chairman of the 
new body. As a matter of. fact, a Chairman had not 
yet been appointed, but the Report of the Committee 
indicated how the Company would be constituted in 
future. Personally, he knew no more about the matter 
than reading the published Report, but many people had 
come to him and told him that in future he would be 
a Government servant; some had almost suggested that 
he would be wearing a peaked cap! As a matter of fact, 
reading the report, as any member of the public could 
read it, he could not see necessarily that they would be 
under Government control. In fact, he should say that 
the undertaking would be less under Government control 
than at present, because, as he saw it, the idea under- 
lying the future of broadcasting was that there should 
be no privileges, but, on the other hand, there would be 
no restrictions. In his opinion, only on that idea could 
broadcasting go ahead. If broadcasting was to be re- 
stricted—if Bernard Shaw was to be forbidden to speak 
use he might be. controversial, an awful thing !—that 
would be restricting a new art which was being very care- 
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fully watched by those in charge of it, Moreover, in 
the past, there had been an excuse to say that the income 
of the B.B.C. had been restricted, and he hoped that in 
the future the very simple idea would be adopted by the 
Government that, if people have subscribed towards a 
service, that money should go towards that service. He 
could not understand why it was necessary to restrict the 
income of the B.B.C. as it was at present. The Com- 
pany could deal with an income many times greater than 
its present, and deal with it efficiently in the public 
interest. He hoped that in the future the whole idea 
would be to give this service to the public without re- 
striction ; on the other hand, no privileges were wanted. 
On that idea, he was perfectly certain that the new Cor- 
poration, which was only to remove a technical anomaly in 
the present Board, would be able to go ahead on the 
lines he had indicated. 


Technical Policy of To-morrow. 


Capt. Eckersley’s remarks on the technical policy of the 
B.B.C. were much the same as those he made at South- 
ampton last year, how the aim had been to increase the 
area for the crystal user, what he then called the crystal 
area—a term he has now abandoned for service area. 
In order to carry out this idea to the full, the obvious 
thing was to increase the number of stations from the 
present twenty-one main and relay stations; indeed, to 
erect forty-two, but that was not a simple matter. At 
present, however, the urban areas had been covered in 
such a manner that 85 per cent. of users could get an 
uninterrupted programme, and the next step was to deal 
with the country areas. Work upon that was proceeding. 


Eliminating Interference. 


Passing to the problem presented by many stations all 
over Europe working upon different wavelengths so close 
together that they caused interference with each other, 
Captain Eckersley again referred to the work of the 
Geneva Conference upon allocation of wavelengths, and 
said that this scheme will be put into force on September 
15th. At the present moment there were two hundred 
broadcast stations erected or projected, and one hundred 
of these stations were to be relegated to common wave- 
lengths, being sufficiently far apart not to interfere with 
each other. For the rest, every country had been given 
a certain number of exclusive wavelengths, so that they 
could pursue their own uninterrupted course of develop- 
ment. Nine exclusive wavelengths had been given to 
Great Britain, and for the rest the relay stations here 
would have to share wavelengths in the way already 
indicated. This scheme meant considerable sacrifice on 
the part of all countries but he regarded it as extremely 
satisfactory that such an arrangement should have been 
come to. , 

After indicating the new wavelengths for the stations 
of the B.B.C., which have already been published, Cap- 
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Brifish Association Meeting.— 
tain Eckersley visualised the future of wireless in which 
a combination of wireless and line telephony will enable 
the whole of the world to be linked up, so that public 
men in any part, speaking upon world topics, would be 
heard simultaneously all over the world in this way. 
That, he added, would be a great factor in maintaining 
world peace. 
means of wireless and line telephony might be possible 
in ten or fifteen years; at any rate, that was as he saw 
things at the moment, although he might be quite wrong. 
After all, why need we stop 
at linking up various parts 
of one country? Why should 
not all countries be linked 
up in the same way? It was 
here that one of the great 
possibilities of wireless in 
conjunction with line tele- 
phony was to be looked for. 
As an instance, he suggested 
that in the case of this coun- 
try a speech could be de- 
livered in London, and sent, 
say, to Poldhu by wire, 
transmitted thence across the 
Atlantic by the beam system, 
picked up on the other side 
and sent forward by line, 
and then broadcast by wire- 
less to the people of Canada. 
In the same way, the mess- 
age could be sent eastwards 


CAPTAIN P. P. ECKERSLEY, 
chief engineer of the B. B. C., 
whose speech at the B. A. 


z meetin dealt with some 
partly by wireless and partly interesting tuture develop- 
e . 


by line telephony, and dis- 
tributed subsequently by wireless in South Africa and 
Australia and the Continental countries also, and in that 
way the whole world could listen to the important events 
in any particular country. : 


BROADCAST EDUCATION. 

The part which wireless is playing and will in 
future play in education was dealt with in an address 
before Section L (Education) of the British Associa- 
tion on Friday, August 6th, by Mr. J. C. Stobart, 
Director of . Education to the British Broadcasting 
Co. At the beginning of his address, Mr. Stobart 
said that as the company would shortly be changing its 
status, it should be placed on record that it was the 
managing director of a limited company who conccived 
the sphere of broadcasting to include a definite responsi- 
bility towards education. At the present time there was 
scarcely one broadcast station in the world which did 
not use this instrument to some extent for educational 
purposes; and even the American stations, which were 
regarded as purely commercial undertakings, had their 
definite educational programmes. The same could be 
said of France, Belgium, Germany, Holland and other 
countries. Nevertheless, Great Britain, in a quiet and 
informal way, perhaps, had been and still is a pioneer 
in educational broadcasting. Even before 1922, the 
year when the B.B.C. was formed, there had been some 
experimental work at the Writtle station. Later, after 
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the formation of the B.B.C., steps were taken in each 
centre where there were stations to form advisory educa- 
tional committees composed of leading local education- 
ists, whose advice and co-operation was invited. A 
further step forward was taken in 1924, when a success- 
ful demonstration was given before the Board of Educa- 
tion, and shortly afterwards Mr. Stobart was lent from 
the Board of Education to act as Director of Education 
to the B.B.C. It was quickly found, however, that the 
work involved more than the spare time services of a 
director of education, and steps were taken for Mr. 
Stobart to resign from the 
Board of Education and de- 
vote his whole time to the 
task. 


Lines of Development. 


During 1924 experiments 
were carried out in the tech- 
nique of broadcast to 
schools, and during those 
experiments those carrying 
them out were painfully 
aware of the fact that any- 
thing in the nature of failure 
would irretrievably damage 
the whole of the future pros- 
pects of the use of wireless 
for educational purposes. 
General culture, adult educa- 
tion and school transmissions 
were the three main lines of 
development, and as regards 
the last-named it was satis- 
factory that only one educa- 
tional authority reported definitely against the advantages 
of wireless for school transmissions. Considerable pro- 
gress was being made with school transmission, because 
more than 1,000 schools in the area of the London and 
Daventry stations have installed wireless and are using 
the transmissions as part of their regular curriculum. 


MR. J. C. 


STOBART. 
Director of Education to the 
the B.B.C., whose remarks 
emphasised the value of 


broadcasting as a unique 
instrument of education. 


Broadcasting Inspiration. 


It had often been asked whether this form of educa- 
tion was really effective. Whilst agreeing that set Jessons 
are perhaps the main feature of all education, there was 
that great feature of education, inspiration, and in no 
way could that better be effected than by listening to 
lectures by the greatest experts in their particular sub- 
jects. Therefore, he claimed that wireless could do an 
important and necessary service to all grades of education 
by the spread of the area of expert inspiration. Another 
part of the educational programme of the B.B.C. was 
evening continuation school work and adult education, and 
an extensive programme was being mapped out on these 
lines. 

The next step forward should be the formation of 
listening classes possibly in connection with the rural 
libraries scheme, and negotiations are already in train 
to that end. Moreover, in a few months there would be 
increased facilities from the Post Office, which would 
enable alternative programmes to be submitted, thus 
allowing more educational matter to be broadcast. 
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Events of the Week in Brief Review. 


STILL GOING STRONG. 
Contrary to rumours which spread 
through Paris last week, the Eiffel Tower 
broadcasting service continues without 
interruption. 
o ooo 


AN APPROPRIATE PRESENT. 


A complete wireless installation has 
been presented to the Farnborough and 
Cove War Memorial Hospital by public 
subscription under the auspices of the 
Royal Aircraft Establishment Benevolent 
Fund. ` 

0000 
RAILWAY BROADCASTING 
ANNIVERSARY. 

The Canadian National Railways have 
jst celebrated the first anniversary of 
the inauguration of the broadcasting 
system extending from Quebec to Van- 
couver. 

0000 
A PHYSICAL JERKS THEORY. 

It is whispered in certain circles that 
the Government refused to sanction a 
special grant to the B.B.C. for broadcast- 
ing early morning physical exercises 
because such a course would encourage 
oscillation. 

0000 
THE WAITING LIST. 

More than 630 organisations in the 
U. S. A. are reported to have applied for 
broadcasting licences. According to the 
latest statement issued by Secretary 
Hoover, a licence will be granted in each 
case on the completion of the station, but 


not before. 
0000 


MUSIC AND RADIO. 

In the early days of wireless its 
modern association with matters musical 
could hardly have been foreseen. The 
alliance is now so complete that we have 
the spectacle of wireless journals includ- 
ing musical sections as a regular feature, 
and it is interesting to observe that 
The irish Radio Review has actually 
changed its name to Phe Irish Radio and 
Musical Review. It is published at the 
original address, 179, Great Brunswick 
Street, Dublin. l 


o Oo O0 o 
INDEXES AND BINDING CASES. 


The index for Volume XVIII. of The 
Wireless World is now ready, and a copy 
will be sent to any reader on application 
to the publishers. 

Binding cases for the same volume can 
also be supplied, price 2s. 10d. post free. 
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THE VERY WORST? 


In a film now going the rounds of New 
York one of the characters curses another 
with the wish that all his children shall 
be radio announcers. 


900300 


THE CHANNEL SWIM. 


Wireless was used to report Miss 
Ederle’s victory over the Channel on 
August 8th. 

he tug Alsace, which accompanied 
the swimmer, was equipped by the Mar- 
coni International Marine Communication 
Co., Ltd., with a Marconi 4 kilowatt 
quenched spark set, by means of which 
newspaper reports of her progress were 
despatched at regular intervals, and 
transmitted by the direct Marconi service 
to America. 

Readers of the Chicago Tribune and a 
large group of other American news- 
papers were thus enabled to follow the 
progress of the swim through successive 
editions with the least possible delay. 


WHY NOT? 


A new road in Los Angeles has been 
named after the local broadcasting sta- 
tion, and is known as ‘‘ KNX Boule. 
vard.” 

O0 000 


WIRELESS AS A BUSINESS ASSET. 


Envisaging a future when every office 
will have its wireless telephone, the well- 
known business training school Insti- 
tuut Schoevers,” at the Hague, has in- 
stalled a wireless telephone receiver for 
the instruction of its pupils. 


0000 
TELEVISION BEGINS. 


Listeners in the London district who 
hear a droning sound on 200 metres will 
probably be hearing the transmission of 
the face of Captain Hutchinson, the busi- 
ness director of Television, Limited, at 
Motograph House, St. Martin’s Lane, 
London. The Post Office has granted the 
first two licences for wireless television 
to the above-named company, using the 


SPREADING THE NEWS AT BROOKLANDS. An excitin 


Prix at Brooklands last Saturday week. 


Loud-speakers, 


moment during the Grand 
istributed round the famous 


course, proved invaluable for acquainting the spectators with the progress of the race. 
Broadcast music from 2LO was also received. 


226 


Baird “ Televisor,” and regular trans- 
missions of vision are now taking place 
between the company’s head office and 
Greer Gables, Harrow, where an experi- 
mental station is situated. 

At present living faces and scenes are 
being sent from London to Harrow, but 
a certain amount of interference is being 
experienced on the 200-metre wavelength. 


0000 
DR. FOURNIER D’ALBE AND 
ESPERANTO. . 

At the Esperanto Congress in Edin- 
burgh on August 4th Dr. Fournier d' Albe 
discussed the future of wireless. He ex- 
pressed the belief that Esperanto would 
be adopted by every large transmission 
station as an auxiliary language, especi- 
ally in transmitting important news. 

Among real possibilities of wireless 
progress he mentioned a world clock that 
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THE USUAL SNAG. 

Dedicated to public service“ is the 
description attaching to a new American 
broadcasting station with the call sign 
WHAP, which will permit the trans- 
mission of neither jazz nor advertising 
matter. It would be refreshing to hear 
such a station, but unfortunately the 
power is only 500 watts. 


0000 


IRISH WIRELESS MANUFACTURERS. 

At a meeting of prominent radio manu- 
facturers and wholesalers held in Dublin 
on July 26th it was unanimously 
decided to form an Irish Association of 
Radio Manufacturers and Wholesalers for 
the purpose of promoting and protecting 
the interests of the radio trade in the 
Irish Free State. 

A temporary committee was elected for 


WIRELESS IN CAMP. Members of the First Aid Nursin 
Brookwood. They have evidently solved the problem of remai 
: even during an English summer. 


vould be capable of controlling time- 
pieces everywhere by special signals sent 
ut every minute; wireless charts showing 
the distribution of weather for a hundred 
miles around the central station; wireless 
locating code signals for the use of air- 
craft capable of showing their posi- 
tion m a fog; and television, which would 
enable people to watch distant events 
while they were actually happening. 


ocoo 
RUSSIA'S RADIO RUSH. 


Nearly a quarter of a million broad- 
cast receivers are now registered in Soviet 
Russia, and the number is stated to be 
increasing at the rate of 25,000 per 
month. Plans are prepared for the erec- 
tion of a 100-kilowatt broadcasting sta- 
tion at Moscow and 30-kilowatt stations 
at Novo-Sibirst and Tashkent. 


3 in camp at 
ng cheerful under canvas 


the purpose of drawing up articles of 
association, The Association proposes io 
hold a wireless exhibition in the early 
autumn. 

0000 


WIRELESS AND THE BLIND. 


The provision of wireless sets for the 
blind ıs mentioned in the annual report 
for 1925-6 of the National Institute for 
the Blind. 

Up to the present time 158 sets and 
282 pairs of headphones have been 
presented, 117 licences have been pro- 
vided, and 26 aerials have been erected. 
Readers of the report are asked to send 
old sets or discarded headphones to the 
Secretary-General of the Institute. In 
so doing they will be bringing untold joy 
into the homes of many blind men and 
women. 


-licence fee of 20 kroner 
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EMANCIPATION IN DENMARK. 

Official recognition has at last been 
accorded the Danish amateur transmit- 
ter, and a schedule of available wave- 
lengths has been prepared by the Govern- 
ment, Amateurs may now transmit on 
15 metres, from 43 to 47 metres, 70 to 
75 metres, aud from 95 to 115 metres. 
Power is restricted to 100 watts. The 
(about £1) has 
been purposely put at a low figure to 
encourage amateur short-wave develop- 


ment. 
000030 


EUROPEAN WAVELENGTH CHANGES. 

In view of the changes about to take 
place in the wavelengths of the British 
broadcasting stations—the list was pub- 
lished in last week’s Wireless World— 
readers may be interested in the altera- 
tions which will be made in the wave- 
lengths of Continental stations at ‘about 
the same time. . 

The more important changes are shown 
below, the old wavelengths appearing in 


brackets :— 
Oslo 18 si 370.4 (382) 
Berlin Sa 483.9 (505) 
Paris: PT... 447.8 (458) 
Petit Parisien 340.9 (358) 
Madrid — re .. 3575 (373) 
Madrid Il. a i. OT (32 
Rome 8 ods ... 422.6 (425 
Hamburg 7 ... 428 (392 
Vienna “ts scar 5 (500) 
San Sebastian 272.7 (343) 
Stockholm mes ... 416.7 (427) 
Berne re 755 — 411 (435) 


0000 

PRINCE OF WALES AND EARLY 

WIRELESS EXPERIMENT. 

An excellent illustration of the patient 
methods accompanying true scientific 
research was referred to by H.R.H. the 
Prince of Wales in his speech before the 
British Association at Oxford on August 
4th :-— 

The period of preparation by re- 
search before science can offer the world 
some new benefit may be long,’’ said the 
Prince, but the scientific machine is 


always running quietly in the laboratory. 


There is an example ready to our hands. 
We recall the introduction of wireless 
telegraphy and telephony as a scientific 
gift of quite recent years. Do we all 
realise that it was here in Oxford, at the 
meeting of the British Association so 
long ago as 1894, that the first pubile 
demonstration of wireless signalling by 
means of electro-magnetic waves was 
given by Sir Oliver Lodge? It was the 
work of science to develop the methods 
then demonstrated until har have been 
brought to their present marvellous uses. 
On the other hand, it is often the case, 
whether in industrial or agricultural, 
domestic or whatever application, that 
science has knowiedge at command, await- 
ing use, long before mankind can be 
brought actually to apply it. Though we 
have quickened, we are not yet so quick 
in the uptake of the results of applied 
scientific research as, for example, some 
of our commercial competitors. The 
public support of scientific research, upon 
all these grounds, should be accorded 
freely, with understanding, and with 
patience.”’ i 
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RELAY FOR REMOTE CONTROL. 


Combined Earthing and Battery Switch. 


T is often inconvenient to have a wireless set in the 


same room as the loud-speaker or phones, and a ` 


switch to control the set from any point is useful. 

The relay was devised to fulfil this function, and con- 
structed from ‘‘ odds and ends’’ which most experi- 
menters are likely to possess. 

Fig. 1 shows a diagrammatic view of the relay. It 
consists essentially of an electric bell movement from 
which the hammer knob has been cut and the wire bent 
to dip into a cup containing mercury. 

The spring contact on the armature has a small bend 
made in it about half an inch from the free end. Above 
the spring is pivoted a sector made of jin. sheet iron, held 
by the spring in the position shown. At the top of the 
sector is a projection which, when in the off position, 
rests against the pole of another bell coil fixed hori- 
zontally. : ` 


Operation of the Relay. 


When a current is passed through the two lower coils 
the armature is attracted, and contact is made in the 
mercury cup, also the sector moves round, under gravity, 
and maintains the armature in this position, after the 
current is switched off. During this process the projec- 
tion on the sector has, of course, moved away from the 
top magnet. 


Fig. 1.—Diagrammatic layout and wiring diagram of relay. 


To release, a current is passed through the top coil, so 
drawing the sector back into its original position and 


allowing the armature to rise and break contact in the 


mercury cup. 

This form of control only necessitates the use of two 
extra leads, beside the phone leads, from the set, and 
any number of control points may be employed. 

Fig. 2 shows the arrangement of connections to an 
ordinary set. 


A 25 


The armature isconnected to earth and the negative side 
of the filaments, and the mercury cup to the negative pole 
of the accumulator. The ordinary contact.screw of the 
bell, if left in position, may be connected to the aerial. 
so that when the switch is in the off position it 
becomes connected to earth. The two electro magnet 
windings are joined in series, the centre point and the 
two ends being brought out to terminals. The centre 
point is connected in series with the control battery, 
which may be of the flash lamp type, to one of the 
phone leads which serves as the return. Wires are 


esenco 


i 
}----------4 


Fig. 2.—Connections of the relay in the receiving circuit. 


taken from the two ends of the coils to the fixed contacts 
of the control keys, the moving contacts of which are 
connected to the 'phone lead. | . 
The two press-buttons may well be mounted on a block 
together with the phone terminals, and fixed in any 
convenient position. „ | feo 


Insulation. 


Since the H.T. is connected to the windings through 
the ’phone lead, when the connections described are em- 
ployed, the insulation of the coils to earth should be 
tested before use. : 

The apparatus has been in use for a considerable time 
and gives satisfaction, the only fault being the tendency 
of the mercury to splash from the cup. This may be 
remedied by using a deeper and more enclosed cup, or, 
to some extent, by fixing a shield on the moving contact 
arm. H. E. J. 


TELEARCHICS. 


SERIES of articles on Telearchics—the science of 
the wireless control of distant machinery—will 
shortly commence in this journal. 
The series will include practical constructional articles 
as well as dealing theoretically with forms of control, 
such as heat rays, visible light, and radio waves. 
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GLASS VALVE HOLDER. 

Probably in no other component is per- 
fect insulation more important than in 
the valve holder, while the insulating 
material must possess dielectric properties 
at least equal to those of the insulation 
employed in the tuned circuit. How often 
do we find a grid or plate circuit tuned 
with a low loss condenser and air-spaced 
coil connected directly across the grid and 
filament, or plate and filament pins of a 
valve holder composed of ` doubtful 
insulating material? 


Glass as an insulator in component con- 
struction. The Netagiass valve holder. 


An original form of valve holder is 
now on the market, manufactured by 
E. A. Wood, 100, Aston Road, Birming- 
ham, mounted entirely upon glass of good 
dielectric and insulating properties. The 
glass used is known as Neéetaglass, and has 
dull surface, accounting for the fact that 
its insulating properties still remain good 
even when covered by a film of moisture. 

It is interesting to note that glass can 
now be moulded with the precision neces- 
sary for the setting up of valve pins, 
which calls for extreme accuracy. The 
pins are screwed up tightly into the glass 
and are absolutely rigid, yet a valve will 
engage on the holder with a good sliding 
fit. Three-way tinned connecting tags are 
fitted to each pin, and a pair of nickelled 
raised headed screws are supplied for 
attaching to the baseboard. 


O0 om ome) 


FORMO STRAIGHT LINE FREQUENCY 
CONDENSER. 
Among the recent products of the 


Formo Company, Crown Works, Crickle- 
wood, London, N.W.2, is a straight line 


b: 


i 
s re 2 


1 condenser built to an entirely 
new and original design. 

The bearings, instead of being attached 
to the end plates, are carried on a sub- 
stantial insulating moulding, an arrange- 
ment which easily provides for setting 
up the bearings perfectly in line. The 
fixed plates also are bolted to the inside 


face of the moulding, and thus, in the. 


event of rough treatment, the plates will 
always remain parallel. Both sets of 
plates are of brass, secured into slots on 
a brass bar and spindle, thus obviating 
the use of spacing washers and ensuring 
perfect electrical connection. The plates 
are also bonded across at the ends with 
small brass bars. The main bearing is 
of ample length, and the plates are kept 
in alignment by means of a bush at the 
lower end of the condenser, which also 
forms part of one of the connecting 
terminals. 


The new condenser design adopted by the 
Formo Company. 


The condenser is strongly made, well 
finished, and of good appearance. A 
tapped hole is provided in the insulating 
moulding to supplement the usual one- 
hole fixing. 


O0 000 


BALANCING CONDENSER WITH 
INDICATING DIAL. 


The Gambrell Neutrovernia balancing 
condenser is designed either for mount- 
ing on the instrument panel by means 
of one-hole fixing, so that the operating 
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handle projects, or a small stiff bracket 
can be made use of so that it mount 
flatly behind the panel. 

The condenser is arranged so that the 
capacity change is proportional to the 
extent of rotation of the knob through- 
out the entire adjustment. The maxi- 
mum and minimum capacities are ap- 
proximately 2 and 38 micromicrofarads 
respectively, and as the total adjust- 
ment is accomplished in six complete 
revolutions of the knob, each turn repre- 
sents about 6 micromicrofarads. 


The Gambrell balancing condenser with 
indicating dial. Ten degrees on the scale 
is equal to one revolution of the knob or a 
capacity change of approximately 6 
micromicrofarads. 


The moving element of the condenser 
is cylindrical, and the fixed tubular, the 
former being advanced into the latter 
by means of a quick acting screw. A 
positive stop is 5 at the positions 
of maximum and minimum setting. This 
form of condenser is to be preferred to 
the well-known type in which the dis- 
tance between disc-shaped plates is con- 
trolled by a threaded spindle, and where 
the capacity change increases rapidly as 
the plates become near together. 

For indicating the setting of the Neu- 
trovernia Condenser a dial is now obtain- 
able, consisting simply of a spring bracket 
carrying a silvered engraved scale and 
driven by means of a friction pinion 
secured to the condenser spindle. As it 
is often desired to vary the extent of 
self-oscillation set up in the amplifying 
stages of a stabilised receiver, the dial 
will be useful for showing the correct 
setting for restoring the condition of 
balance. 
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SUMMER RADIO IN AMERICA. 
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An Outline of Broadcast Conditions as They Are Today. 
By A. DINSDALE. 


ROAD CASTING as we know it to-day was first 
started in America, and this summer ſinds the radio 
industry very well organised along clearly deſined 

lines, and enjoying in a large measure that degree of 
stability aimed at in every industry. Heretofore public 
interest in broadcasting has been largely seasonal, with 
a very decided slump in the summer time. 

Several factors contributed to cause this slump. 
Summer in America is usually so hot that people do not 
care to stay indoors more than they can help, so they 
forsake their homes in favour of motor touring, camping, 
fishing, and hunting expeditions. Atmospherics are 
generally pretty bad in summer, so that in the past it was 
not worth while to add to the weight of luggage by 
including a portable set in the summer vacationist's 
outfit. 


The Constitution of the Service. 


With their penchant for careful sales analysis, the 
American business men engaged in the radio industry 
plotted their sales in curves and set to work to find ways 
and means of flattening the winter peak and raising the 
summer trough, with a view to the ultimate achievement 
of the straight line sales curve which represents stability. 
They speedily came to the conclusion that the solution of 
this problem does not lie so much in the improvement of 
receiving sets as in the improvement of broadcasting 
stations and programmes, that is, in the service rendered 
to the listener. 
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The first broadcasting station to commence regular 
operation in America was built and operated by private 
enterprise for the free entertainment of all who cared to 
listen. This principle has been adhered to throughout 
the development of the service, until at the present day 
there are 566 broadcasting stations in operation in the 
United States. The aim of the owners of most of these 
stations is to convey to the public a message which 
usually takes the form of indirect advertising, which they 
call ‘‘ obtaining the goodwill of the public.” - 

These owners may be divided roughly into two 
classes: those who are actively engaged in the radio in- 
dustry, and the opportunists. This latter class includes 
every conceivable sort of business or institution, such as 
departmental stores, churches, municipal authorities, 
general utility corporations (street-car companies, electric 
power companies, etc.), colleges, newspapers and periodi- 
cals, hotels, etc. This class merely uses radio as a 
means to an end, supplying in return only entertainment 
programmes which may be good, bad, or indifferent. 

The first-mentioned class is the only one which may 
be said to supply a sound foundation to the structure of 
broadcasting. It is directly in their interests to raise the 
level of the service to the highest possible degree, for 
unless the service is satisfactory, public interest in it will 
wane, and sales of receiving apparatus will dwindle. 
Since the -listening public continually becomes more 
critical and exacting, station operators who are also radio 
manufacturers have a strong and continuous incentive to 


Wireless 
World 


230 


Summer Radio in America.— 

improve the service as a whole. By far the greatest 
problem in this connection is the technical one of the 
efficient distribution or broadcasting of entertainment 
already available from sources outside the radio industry. 


Improving the Service. 


The opportunist has neither the interest nor the incen- 
tive to solve this problem, so he leaves it to the manu- 
facturer to whom it is a matter of life or death, and who 
has both the facilities and the resources at his command. 

Visualising the situation from this angle, it is not 
difficult to understand the general trend of progress. The 
minor stations, which are all run by opportunists, have 
stood still technically, except in some cases where more 
up-to-date gear has been installed, as and when developed 
by the pioneering manufacturers. The principal stations, 
however, have made constant progress in the matter of 
their technical equipment and power. In the latter word 


lies the secret of improved service, according to respon-, 


sible opinion in America to-day. 

Whilst many American stations use only a few watts 
of power, the majority of the minor stations employ 500 
watts output. The principal] stations, however, are con- 
tinually piling kilowatt upon kilowatt. 
fifteen 5 kW. stations, five 10 kW., one 20 kW., and two 
50 kW. stations now in operation, scattered about from 
one end of the country to the other. This may be taken 


as evidence of increasing appreciation on the part of the. 


manufacturer station operators, that only by increasing 
the power of the stations can the listener be guaranteed 
perfect reception all the year round under all conditions 
of atmospheric and other disturbances. Since designers 
of receiving sets have so far failed to produce simple 
means of eliminating such interference, the only alter- 
native, in the opinion of the pioneers is to swamp it, and 
they have backed their opinion by radiating a total of 
200 kilowatts more energy this summer than they did last 
year. 


* 


Other Improvements. 


Along with increased power have come many technical 
improvements in the transmitters and receivers, and better 
programmes. In the past year great strides have been 
made in the direction of improving the tonal qualities of 
receivers and their associated loud-speakers. The small 
L.F. transformer of former years has at last given place 
to one of much more generous proportions, comparable 
with our own, giving a straight line amplification curve 
over a wide range of frequencies, and choke coupling of 
the last stage is becoming more popular. 

Improvements have also been made in valves, special 
types now being available for detection and for the last 
L.F. stage. The new detector (UX200A) is a gas- 
filled valve of great sensitiveness, and the L.F. power 
valve (UX171) is capable of delivering a plate current 
of 20 milliamperes with a plate voltage of only 180 volts 
and a grid bias of 40.5 volts. 

Loud-speakers have also received a great deal of atten- 
tion, especially those of the cone type. These latter are 
now so universally used as to almost entirely supplant the 
older horn type. They have been increased in size up to 
three feet in diameter. 


Thus, there are 
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Since the whole mechanism of broadcasting has thus 
progressed simultaneously, -the time is ripe and the way 
clear for the introduction of better programmes, and this 
has recently been done with results which, though to be 
expected, are none the less somewhat surprising. The 
average broadcast listener in America to-day has forsaken 
his single valve, blooper ° or multi-valve, multi-control 
set, unstable and difficult to handle, for, in most cases, a 
5-valve neutrodyne, well stablised and working well 
within the limits of the valves and with a minimum of 
controls. 

With such a set he is content to tune in to one of the 
local high power stations and rest there. All modern 
sets are fitted with a volume control device, and the 
listener is now very well versed, not only in the use of 


this useful control, but in the art of tuning-m as well, 


and in a very short time he has his living-room comfort- 
ably filled with excellent music, perfectly performed, 
perfectly reproduced, and entirely free from interruptions. 


A.C. Main Receivers. 


Under such conditions it is small wonder that he no 
longer spends his evening hours hunting for -DX and 
making things unpleasant for his neighbours. There is 
still a certain amount of that sort of thing, of course, but 
it seems to be rapidly dying out, and the range of the 
nuisance caused by the oscillating receiver is considerably 


‘reduced on account of the swamping effect of the high 


power employed by the broadcasting stations. 

One of the bugbears of radio is the question of 
batteries, both L.T. and H.T. Where electric light is 
available (and that is almost everywhere) American 
listeners are becoming converted in ever-increasing num- 
bers to the use of battery eliminators, many efficient makes 
of which are now available at low cost for supplying 
both L.T. and H.T. at any desired voltage from the 
t1o-volt A.C. system which is almost universal through- 
out the United States. 


Summer Attractions. 


Radio has thus been elevated from the position of a 
toy to be occasionally played with, and often annoyed by, 
to the status of a real and welcome entertainer, and a 
really potent factor in the life of the home. Such being 
the case, it is not surprising to note that radio cannot 
now be so easily dispensed with during the summer 
months, especially as summer programmes of a very 
attractive nature are put on the air by the broadcasters. 

For the benefit of the holiday-makers hidden away in 
camps near streams or lakes in isolated sections of the 
country, an extended service of news bulletins is broad- 
cast to keep city dwellers, temporarily separated from 
their morning and evening papers, au courant with the 
world’s affairs. A much greater amount of dance music 
is also included in the programmes for the benefit of these 
same people, who can thus spend much of their time 
dancing in the open. 

Summer-time not only means outdoor life for the radio 
audience, but also for the radio staffs of the broadcasting 
stations. Programme directors are keen to take advan- 
tage of all possible outdoor events, sending their micro- 
phones and pick-up wires far and wide in search of band 
music, outdoor orchestras, and musical societies. Then, 
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too, the radio reporters are kept busy all the summer, 
carrying their microphones to the important sporting 


events, special ceremonies, national affairs, and other out. 


door happenings, furnishing up-to-the-minute news-and 
word pictures to the radio audience. The keynote of the 
American summer-time programme is maximum entertain. 
ment, in keeping with summer-time thoughts and moods. 

The two 50 kW. stations previously mentioned are 
situated at Bound Brook, New Jersey, and Schenectady, 
New York, and are thus able efficiently to serve a great 
„ abat AEOLIAN A 
the most crowded territory Se 
in the country. To give 
some indication of the range 
of these stations, it may be 
stated that signals of com- 
fortable headphone strength 
can be heard-from them on a 
three-valve set at a distance 
of 1,000 miles in daylight. 


i Portable Sets. 


For the reception of these 
summer-time programmes 
from the high-power stations, 
the efficient and really port- 
able self-contained receiver 
has arrived, progress in its 
design having run con- 
currently with the steady 
improvement of receivers for 
use in the home. The type 
of circuit most favoured for 
portable work is the super- 
heterodyne, equipped with 
dry cell valves, all batteries, 
frame aerial, and built-in 
loud-speaker. It is remark- 
able how so much apparatus 
has been enclosed in carry- 
ing cases of reasonable 
dimensions and weight, 
whilst still preserving the excellent reproduction qualities 
of the uon-portable sets. 

One reason for the popularity of the superheterodyne 
for portable work in America is the potent one that it 
makes possible the use of a frame aerial, the directional 
properties of which co-operate with the added power of 
the broadcasting stations, and the acoustical properties 
of the loud-speakers ‘to minimise to a negligible extent 
the effects of the prevailing summer-time static. 


The Lull Before the Storm. i à 


Such is the structure of American broadcasting as it is 
to-day ; a structure built up in its entirety by the control- 
ling body, the radio industry itself, at its own expense. 
This expense has, been ever-increasing, not only on account 
of the increased cost of equipment, but also on account 
of the cost of programmes. At first, volunteer artists 
supplied most of the programme material, but with the 
increasing need for the improvement of programmes, paid 
artists had to be engaged, and with the continuance of 

A 29 


di ee IR 


Wireless 
World 


231 


the improvement the expense in this direction continually 
increases. 

From time to time the question has been asked in 
America: How is this elaborate structure of service to 
be permanently supported? ’’ There is no direct tax 
upon the listener, as there is in countries where there is 
governmental operation of broadcasting. Since no solu- 
tion to the problem has been forthcoming, it is now 
becoming apparent that, tired of waiting for a solution, 
it has begun to solve itself, for it is clear that without 
broadcasting there can be no radio industry ! 
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Portable music for the evening’s dance. 


It is obvious that the radio manufacturers are under 
the necessity of supplying suitable programmes to the pur- 
chasers of their merchandise, so that their return for the 
money spent is not quite so indirect as it seems at first 
sight. The opportunist who merely wishes to broadcast 
for the purpose of advertising himself also recognises this 
fact to a greater or less extent, depending upon his busi- 
ness and circumstances, and the value of broadcasting to 
such persons is admirably reflected by the waiting list, 
running into hundreds, of applicants for wave assign- 
ments in the now completely filed broadcast band of 
wavelengths. 


A Startling Development. 


It is conceivable that a time may come in America when 
the opportunist may be swamped or driven out of broad- 
casting, either by agreement with the radio industry or 
due to lack of public support, thus leaving the field 
entirely clear for the still further and freer development 
of broadcasting by the industry itself, with the co-opera- 
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Summer Radio in America.— 
tion, perhaps, of some of those who now operate some of 
the minor stations. 

This process of elimination is likely to be precipitated 
by an unprecedented legal situation which has recently 
arisen. ä 

As already stated, there 
stations at present in operation. The Department of 
Commerce, which issues transmitting licences, have on 
ſile over 600 applications for further broadcasting licences 
from various concerns which are anxious to take a place 
in the ether, but there is no room left. 

Besides these applications, there have been many others 
from stations already on the air who want either to in- 
crease their power or change their wavelength, or both. 
These applications have also had to be turned down, with 
the result that many stations operating on the lower wave- 
lengths (below 300 metres) have been very discontented, 
for their programmes are inaudible to a large number of 
listeners whose sets do not tune below 300 metres. 


are 566 broadcasting 


Department of Commerce Loses its Case. 


This discontent found concrete expression recently 
when a well-known radia firm in Chicago“ decided to 
defy the Department of Commerce, and shifted its wave- 
length up to a band which has been reserved, by inter- 
national agreement, for Canadian stations. The Depart- 


ment of Commerce took the firm in question to court, and 


the case was watched with keen interest by the entire 
American radio industry, w its significance was clearly 
realised. 

After dragging through various courts for a long time, 
the. case eventually came before the Attorney-General in 
the District of Columbia, and he ruled that the Depart- 
ment of Commerce had no power to enforce its radio 
regulations. 

Immediately this decision was made known, two alter- 
native Bills were placed before Congress, either of which, 
if passed, would have given Secretary Hoover, of the 
Department of Commerce, absolute power to handle 
adequately the increasingly difficult problem of broad- 
casting. Congress, however, failed to pass either of 
these Bills before going into recess towards the end of 
June, and, following this failure, the Department of 
Justice, during the first week in July, stripped Secretary 
Hoover of all power to enforce his rules of the air for 
broadcasting stations. 


The Scramble for Wavelengths. 


Thus, ‘American broadcasting is at the moment entirely 
undisciplined, and likely to remain in this condition 
until Congress reassembles in Sener, unless certain 
plans materialise. 

The immediate result of this state of affairs was that 
within a week of the ruling of the Department of Justice 
many of the discontented stations commenced to move 
their wavelengths up nearer the middle of the broadcast 
waveband, and, in some cases, to increase their power. 
This acticn has not, in most cases, produced any serious 
local interference, for it is obvious that it would not be 
to anybody’s advantage for a station to usurp the wave- 
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length of another station in close proximity. The change 
has been made with much greater care, the choice, in most 
cases, falling on the wavelength allotted to another station 
situated in some far distant part of the country, thus 
causing no local interference with either station, but con- 
siderably interfering with listeners situated in the country 
districts midway between them. 


Chaotic Results. 


The result, from the point of view of these listeners, 
therefore, is that the air is in a state of chaos. 

Stations in the vicinity of New York to obey the im- 
pulse towards higher wavelengths include WRNY, 
WMSG, WBNY, and WBBR, and an entirely new 
station commenced operations in one of the New York 
boroughs. In explaining the arrival on the air of this 
station, the Chief Radio Inspector for the district said 
that the application for this licence was the first to come 
in after the ruling of the Department of Justice, and in 
view of the ruling, he had no power to refuse to grant 
it. 

Obviously, if this state of affairs is allowed to continue 
indefinitely, the American public will soon become entirely 
disgusted with broadcasting and discontinue its support. 
Established and responsible broadcasters realise this, and 
are of the opinion that salvation must come from within, 
pending outside action by the Government, and they have 
already intimated that they will not submit tamely to 
what they term ‘‘ outlaw interference.“ 


A Temporary Solution. 


With this end in view they are holding a conference 

ongst themselves some time during the month of 
August, at which they expect to decide upon a concerted 
course of action. The opinion has already been expressed 
that this sort of interference is a local matter, relief from 
which may be sought in the local courts, either by means 
of restraining orders, injunctions, or a suit to suppress a 
public nuisance. This opinion is founded upon the belief 
that broadcasting stations, the artists who contribute to 
their programmes, and even owners of receiving sets, 
have certain rights of property, custom, and goodwill, at 
least under the American system of broadcasting. 

These property rights, it is believed, would find recog- 
nition in the courts even though the Attorney-General’s 
opinion has abolished Federal jurisdiction and the old 
restraints on indiscriminate proadeasting 0 on unauthorised 

wavelengths. 

For some time there has been a sentiment among broad- 
cast stations with a reputation to maintain to organise for 
mutual protection against all forms of ether pirating, and 
it is thought by some that the action of the wave- 
jumpers ’’ at the present time will crystallise the move- 
ment, whereupon it may be quite possible to handle the 
situation by self-regulation without having recourse to the 
courts. 

The whole situation, though full of interest for those 
interested in radio the whole world over, bids fair to do 
a considerable amount of damage to the American radio 
industry, and retard the evolutionary progress of broad- 
casting in America as outlined by the writer in his pre 
vious article, unless prompt and effective action is taken 
by the broadcasters themselves. 
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CIRCUITS 


in Theory and Practice. 


19.— Reaction (continued). 


By S. O. PEARSON, B.Sc., 


— 


ITH a single valve receiving circuit there are 
W. quite a number of ways in which reaction or 

regeneration may be obtained. The simplest 
and best known method is that in which a coil is con- 
nected in the plate circuit of the valve and inductively 
coupled to the tuned grid circuit, this arrangement 
having been taken as an example in discussing the prin- 
ciple of reaction in the previous instalment. The grid 
and filament of the valve may be connected directly 
across the aerial tuning inductance as shown at (a) in 
Fig. 1, the reaction coil being inductively coupled to the 
aerial coil; or the tuned grid circuit may be loosely 
coupled to the aerial and- the reaction coil inductively 
coupled to the grid coil L as shown at (b). The latter 
method has considerable advantage over the former in 
several respects. Firstly, the loose coupling between the 
grid and aerial coils leads to greater selectivity and 
elimination of interference. Secondly, if excessive re- 


action should be used accidentally and self-oscillation ` 


AT 


Fig. 1.—Simple receiving circuits with reaction. 


should occur whilst tuning in with the plain aerial circuit 
shown at (a), the local oscillations are actually generated 
in the aerial circuit and considerable interference may 
be caused with the reception of near-by stations. 


Loading Effects of the Aerial. 


It will be found also that when the aerial circuit is 
loosely coupled to the tuned grid circuit, reaction is 
obtained much more easily; that is to say, the reaction 
coil need not be brought so close up to the tuning coil 
to produce critical reaction, or fewer turns can be used 
in the reaction coil. When the aerial and earth are 
directly connected to the tuned grid circuit, the reaction 
has to be increased to a much greater extent to produce 
the desired critical reaction. This is partly because the 
aerial circuit possesses considerable resistance and acts 
as a resistance load on the tuned circuit, and partly 
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because the phase relationships between the various volt- 
ages are not so favourable, thus requiring greater reaction 
to compensate for the losses and for the undesired phase 
displacement between the incoming signal voltage and the 
induced voltage from the reaction coil. The same re— 
marks can be applied to the case where the aerial circuit 
is very tightly coupled to the grid circuit. In the last 
two cases more turns will be required on the reaction 
coil. When the loading effect is very heavy, it is some- 
times found impossible to obtain the requisite reaction 
at all, even by increasing the number of turns on the 
reaction coil, because there is a limit beyond which the 
number of turns cannot be increased without changing 
the conditions altogether. For instance, if the reaction 
coil has too many turns, its self- capacity, together with 


stray capacities in various parts of the circuit, will tune 


it to a wavelength approximating in value to that of the 
main tuned circuit or even greater. Under these condi- 
tions, when the reaction coupling is tightened sufficiently 
to produce self-oscillation, these oscillations will usually 
correspond to the wavelength to which the reaction coil is 
tuned, and not to the wavelength of the signals being 
received. The result is that the signals are not 
strengthened at all, and may even be weakened. For 
this and other reasons given below the reaction coil should 
contain only just sufficient turns to produce the required 
degree of reaction, and the circuit should be designed so 
that not more than about two-thirds of the number of 
turns on the main tuning coil will be necessary on the 
reaction coil to produce adequate reaction. 


Overlap. 


It is often found, on trying out a newly constructed 
set for the first time, that, as the reaction is gradually 
increased, powerful self-oscillation will suddenly com- 
mence, indicated by a loud pop ” in the telephones and 
resulting in a loud whistle if the receiver is approximately 
tuned to a broadcasting station, and that the reaction 
control knob has to be turned back through a consider- 
able angle before the oscillation will cease, z.e., there is 
present what may be termed a certain amount of back- 
lash ’’’ or ‘‘ overlap.” Under these conditions it is 
almost impcssible to obtain critical reaction. One gradu- 
ally and very carefully increases the reaction, and after 
several attempts perhaps succeeds in setting it so that 
self-oscillation is almost on the point of occurring and 
the signals are fairly loud—and then probably the act of 
removing the hand from the control knob will cause the 
commencement of violent oscillation! Or perhaps the 
hand has been successfully withdrawn when a slight 
breeze, causing the aerial to swing, will be sufficient to 
start the oscillations. An extra loud signal would have 
exactly the same effect. 
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For satisfactory working and easy tuning it is essential 
for the reaction control to be ‘‘ smooth ’’; as the reaction 
is gradually increased the set should “ slide into self 
oscillation ° without any pop in the telephones, and 
on again slowly reducing the reaction coupling, the oscil- 
lations should die down gradually and cease at the same 
setting of the control knob at which they commenced. 
The causes of overlap are usually (a) unsuitable voltages 
on the grid and volate of the valve, (b) unsuitable value 


ANODE 
CURRENT 


GRID 
POTENTIAL 


(e) 0 


Fig. 2.—Anode characteristic curves showing the effect on signal 
strength of different values of grid bias and input amplitude. 


of grid leak (if any) in the grid circuit, and (c) too many 
turns on the reaction coil. 

The reason for overlap can be very clearly seen by 
considering the case where a single valve is used, em- 
ploying simple anode rectification. The grid voltage is 
given a negative bias to make the valve operate at the 
lower bend in the anode characteristic curve correspond- 
ing to the voltage applied to the plate. If this negative 
bias is excessive, overlap will result, and the reason for 
this is made evident by the diagram of Fig. 2 (a) giving 
the anode characteristic curve of the valve. The grid 
bias is adjusted so that the valve is operating at the point 
A on the characteristic curve. When no signal is being 
received and no reaction is used, the plate current will 
have a steady value denoted by AD. ‘The slope of the 
curve at the point A is indicated by the line AF, and any 
weak signal will be amplified to an extent proportional to 
the slope of this line. Suppose now that a strong signal 
is being received as shown by the sine wave of grid 
voltage in the diagram. The valve now operates over the 
portion of the anode characteristic curve between the 
points B and C and the average slope of the character- 
istic between these limits is given approximately by the 
line CBG. Note that CBG is steeper than AF, and, there- 
fore, the stronger signal is amplified to a greater extent 
than the weaker one. 

Suppose now that the reaction is gradually increased 
whilst a weak signal is being received. As the critical 
value of reaction is approached, the signal voltage applied 
to the grid is increased, with the result that the voltage 
amplification factor is increased as explained above. 7 
effect this is exactly the same as increasing the reaction 
coupling, and, therefore, the signal voltage goes on in- 
creasing until powerful self-oscillation occurs, even though 
the coupling is not tightened any further. Operating over 
a witle range, the average amplification given by the valve 
itself is much higher, and accounts for the oscillations 
building up to such strength, although the reaction 
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coupling has not been increased beyond the critical value 
required to start the oscillations. Since the valve is now 
operating with a higher average amplification constant, the 
reaction coupling will have to be decreased to some extent 
below the critica] starting position before the self-oscilla- 
tion ceases, and the cessation will be sudden, producing 
a thud or pop in the telephones. Thus a certain amount 
of overlap is present in this case, due to the fact that 
the amplifying power of the valve (used as a detector) 
increases as the amplitude of the oscillations applied to 
the grid are increased, the circuit being in an unstable 


condition as regards reaction. 


That this overlap is due to too high a value of negative 
grid bias can be seen from Fig. 2 (b), which represents the 
anode characteristic of the same valve, but with a lower 
value of negative bias applied to the grid. As before, the 
line AF represents the slope of the curve at the operating 
point A. It will be seen that for a strong signal operating 
the valve between the points B and C on the characteristic 
curve, the average slope of the curve between B and C 
is less steep than at the point A. Thus, as the signal 
strength increases, the amplifying power of the valve 
decreases, and the unstable condition no longer exists, and 
smooth reaction control will be obtained if no other con- 
ditions militate against it, such, for instance, as bad 
proportioning of the coils. 

In the case of grid rectification it is not only important 
to employ the correct grid bias to suit the plate voltage 
used, but to have a suitable value of grid leak. As in the 
previous case, smooth reaction will not be obtained if the 
amplifying power of the valve increases as the signal volt- 
age increases. In either case the best values are found by 
triasw When the valve is used purely as an amplifier, it 
should be operated over the straight portion of its anode 


characteristic. curve and no unstable effects will be intro- 


duced. It should be mentioned that in this case operation 


Ls 
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. 3.— Receiving circuit with parallel feed for the reaction circuit. 
The degree of reaction is controlled by the condenser Ci, the coup- 
' ling between L and Lz being fixed. 


occurs over the steepest portion of the curve and therefore 
the greatest possible amplifying power of the valve is ob- 
tained, with the result that the reaction coil can have fewer 
turns compared with one used with a valve acting as a 
rectifier. 


Effect of Reaction Coupling on Tuning. 


If such a circuit as that shown in Fig. 1 is carefully 
tuned to a more or less weak signal, it is found that when 
the reaction is altered the tuaing 1s upset to some extent, 
and the tuning condenser has to be readjusted every time 
the reaction is changed. This is due to two main causes: 
first, change of effective inductance of the tuning coil due 
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to the presence of the reaction coil carrying a current of 
equal frequency, and secondly, due to the capacity effects 
between the two coils. The tuning coil and the reaction 
coil coupled together constitute a sort of high-frequency 
transformer, but the current in the reaction coil is not only 
due to transformer action, but also to the amplifying 
action of the valvé. However, it is a well-known property 
of the transformer that when a current flows in the second- 
ary winding the reactance of the primary apparently 
changes, and this change can be calculated if the ratio of 
the currents and the reactance of the secondary winding 
are known. This means that the proximity of the reaction 
coil, carrying a current equal in frequency to that in the 
tuned circuit, changes the effective reactance and induct- 
ance of the latter, with the result that the frequency and 
the wavelength are changed. The extent of the change is 
dependent on the mutual inductance between the coils ancl 
therefore on the coupling. Increasing the coupling lowers 
the effective inductance, and therefore decreases the wave- 
length. The change also depends upon the phase relation 
between the currents in the two coils: if they are go° out 
of phase no change of frequency would be produced by 
altering the reaction coupling. In Part 17 it was shown 
that the best conditions for reaction were obtained when 
these two currents were 90 out of phase; but this can 
only occur when the plate circuit is absolutely non- 
inductive, ‘an impossible condition when a reaction coil is 
included. 

Stray Capacity Effects. 

With many circuits, especially when used on short wave- 
lengths, fhe electrostatic capacity between the hand of the 
operator and certain parts of the apparatus may make 
tuning very difficult. In some instances where a signal has 
been tuned in, the operator cannot withdraw his hand from 
the control panel without the tuning being so badly upset 
that the signal disappears altogether. Hand capacity 
effects are only noticeable when the circuit is sharply 
tuned, employing critical reaction, a condition necessary 
for the reception of weak signals. This capacity effect 
seems to be particularly pronounced with the simple circuit 
discussed above. 

The capacity effect takes place between the hands and 
those parts of the tuned circuit which are at a high-fre- 
quency potential with respect to earth. It is not always 
practicable to employ long extension handles to the con 
trols, so that a circuit must be so arranged and the parts 


HE accompanying illustration 
shows an interesting three-valye 
portable receiver which we have re- 
cently had the opportunity of testing. 
The set is entirely self-contained, 
with batteries and headphones housed 
beneath the panel in the compartment 
provided. It has been well designed 
and gives good quality over a very 
good range from a main broadcasting 
Station. 
Good telephone results are obtain- 
able up to approximately 20 miles 
from London, whilst for several miles 
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of a set so laid out that the hands do not come into close 
proximity with any parts which have a_ high-frequency 
potential to earth. An earthed metal screen between the 
operator and the apparatus, mounted behind the panel, is 
always of great advantage if it can be arranged. If this is 
to be done, then no condenser spindles or other parts at a 
high-frequency potential can be brought to the front of the 
panel. . 


An Ideal Circuit. 


A reaction circuit particularly suitable for mounting 
behind a screened panel is shown in Fig. 3. Here we have 
the aerial circuit inductively coupled by the coil L, to the 
main tuning coil L, which is tuned to the incoming signal 
by the variable condenser C. The spindle and moving 
plates of this condenser are connected to the negative leg 
of the valve filament, which is earthed. The reaction coil 
L is connected in series with a second variable condenser 
C,, between the plate of the valve and the negative leg of 
the filament, the spindle of this condenser also being 
earthed. The reaction coil itself is fixed in position rela- 
tively to the tuning coil, and reaction is adjusted by 
means of the condenser C,, which, when varied, alters 
both the phase angle and magnitude of the current in the 
reaction coil. 

The H.T. is applied to the plate of the valve through 
the telephones, and a high-frequenc choke L.. Under 
working conditions the rectified low-frequency component 
of the plate current passes freely through the H.F. choke 
and actuates the telephones, whereas the H.F. choke offers 
a high impedance to the high-frequency component of the 
plate current, forcing it to pass through the reaction coil 
L, and via the reaction condenser C, back to the filament. 
There are only three control knobs, including the filament 
rheostat, and as the spindles of all three are joined to the 
negative leg of the filament they may be brought through 
an earthed screen mounted behind the panel. 

The couplings between L, and L and between L, and L 
are fixed, and therefore the three coils may be wound on u 
single cylindrical former with the |. rtion L in the middle. 
For a selective receiver the number of turns on the aerial 
coil L, should be about 25 per cent. of t. e number on the 
main tuning coil L and the reaction coil would require 
about 30 per cent., the actual number being best found by 
trial. This circuit is particularly suitable for short wave- 
lengths, and will be found very efficie:.t if low-los3 air- 
spaced coils a employed. 


A THREE-VALVE 
PORTABLE RECEIVER. 


there is ample power with operation 
of a loud-speaker. The weight is not 
excessive, considering that the set is 
entirely self-contained, the total 
being between 30 and 35 Ib. It is 
contained in a leather case of con- 
venient dimensions for carrying. 

The set is certainly amongst the 
best of the portable commercial re- 
ceivers which we have had the oppor- 
tunity of testing. It is manufactured 
by Messrs. James W. Carr and Co, 
Ltd., of 35, Queen Victoria Street, 
London, E.C.4. 
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The following extracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each. 


Dual Valve. No. 253,426. 
Application Date, November 26th, 1925. 


W. G. Freudenthal and L. Kremner 
describe in the above patent a valve with 
two sets of electrodes on the lines indi- 
cated by the accompanying illustration. 
The anode A is preferably made in the 
form of two cylinders welded together at 
W, or fixed in any other convenient 


Valve with dual electrodes. (No. 253,426 ) 


manner. Two grids G, which are cen- 
trally disposed within the two anodes, 
are fixed to suppurts X, while filaments 
F are arranged along the axes of the two 
grids. The filaments, which are arranged 
in parallel, are connected to other sup- 
ports, all the supports being fixed to a 
glass foot S, the whole being mounted in 
the usual glass bulb provided with a four- 
pin cap C. 
0000 
A Supersonic Circuit. 
(No. 252,789). 
Application date March 5th, 1925. 


A rather interesting supersonic circuit 
employing two four-electrode valves is 
described by H. Andrews and the Dubi- 
lier Condenser Co., Ltd., in the above 
British patent. One four-electrode valve V, 


is used to generate a source of local oscil- 
lations and a circuit L, C, is connected 
between the anode and the inner grid G,. 
Another four-electrode valve V, has in- 
coming signal voltages applied to it by 
means of a coupling device L, L,, L, 
being tuned by a condenser C,, the usual 
grid condenser C, and grid resistance R 
being shown. The oscillations which are 
generated in the circuit L, C, are trans- 
ferred to the outer grid G, of the valve 
V,. The anode circuit of the valve V, 
contains a tuned circuit L, C,. It will 
be seen that voltages applied to the inner 
grid G, of the valve V, will -control 
the steady anode current, while the 
steady anode current will also be con- 
trolled by the voltages applied to the 


outer grid G, from the generating valve 


V.. In other words, a modulation effect 
is obtained, and a beat frequency equiva- 
lent to the difference of the incoming 
oscillations and the locally produced oscil- 
lations will occur in the anode circuit of 
the valve VI. These variations will pro- 
duce potentials across the tuned circuit 
L, C,, from whence thev can be trans- 
ferred by an inductance L, to an inter- 
mediate amplifier. A modification of the 


Supersonic receiver with four—electrode 


valves (No. 252,789 ) 


patent specification is the use of only 
one valve in which the inner grid and the 
anode are used for producing the local 
oscillations, while the incoming oscilla- 
tions are applied to the outer grid and 
the beat frequency is obtained in a 
tuned circuit connected directly in the 
anode circuit. 


Cabinet Mounting. No. 253,348. 

Application Date, May 28th, 1925. 
Another system of cabinet mounting is 
described in the above British Patent by 
T. E. Haywood, T. A. E. Haywood, and 
A. Haywood. The object of the inven- 
tion is again to facilitate accessibility to 
the interior of a receiving set. This 
time the cabinet C is provided with a 


Components mounted on swinging panel 
(No. 253,348.) 


panel P, to which is fixed a bracket 
framework B, which carries the com- 
ponents of the set. The panel P 8 
pivoted at the base at X, and is main- 
tained normally in position by means of 
a lock L operated by a knob. Flexible 
leads E are provided between the back 
of the cabinet and the terminals T of the 
set. In order to expose the contents 
the cabinet, the lock L is turned and 
the frort panel is tilted forward about 
the pivot X, the pivot being so arranged 
that if desired the whole front panel can 
be withdrawn. The specification is fairly 
detailed, and contains considerable infor- 
mation as to the mounting of the pivot 
and its associated devices. 
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NEWS FROM 


The Civil Servant Idea. 

Will the broadcast announcer of 1927 
wear a crown badge and a peaked cap? 
From Savoy Hill I gather that the 
answer is in the negative. The employees 
of the British Broadcasting Corporation, 
it is stated, will not become Civil Ser- 
vants, although there are many on the 
present staff who would relish Govern- 
ment bonuses and pensions! 

Incidentally, the story that Captain 
Eckersley has been offered a Post Office 
job contains as much truth as many other 
yarns adorning the present summer 
season. 


0000 


The Winter Time Schedule. 


With the approach of winter a re- 
shuffling of broadcasting programmes be- 
comes necessary. On aad. after Septem- 
ber 20th, therefore, the evening time- 
table at 2L0 will be based on the follow- 
ing schedule :— 


p.m. 

7.0 First News Bulletin. 

7.10 Talk. 

7.25 Light music. 

7.40 Topical Talk or music (de- 
pending on programme to 
follow). 

8.0 Main programme 

9.20 Talk. 

9.45 Musical recital, similar to the 
series now beginning at 
7.25 p.m. 

10.0 .. Second News Bulletin. 

10-15-11.0 Mondays, Wednesdays and 
Fridays: General Pro- 
gramme. 

10.15-10.30 ‘Tuesdays, Thursdays and 
Saturdays: Feature.” 

10.30-12.0 Dance music. 

The provincial stations will follow 

practically the same time-table. 

0000 
Dominion Premiers to Broadcast P 
During the Imperial Ministers’ Con- 


ference, to be held in London in October, 
it is expected that the premiers will each 
take a turn before the microphone. 


0000 


Laughter and Applause. 


Being funny before the microphone, 
except in an unintentional way, is an 
extraordinarily difficult task, as most 
listeners must have realised Out of 
kindness to the comedian, the B.B.C. long 
ago introduced the studio audience, com- 
posed of a few select souls who readily 
assisted the performer to crete 

atmosphere by laughing and clapping 
at appropriate moments. The other even- 


A 38 7 


COOH „„ „„ A HOB Es CHDK HPS EERO ESORE se 


FUTURE FEATURES. 


Sunday, August 22nd. 
Lonpon.—Star Ballad Concert. 
ABERDEEN.—Choral and Orchestral 

Programme. 

CarpirF.—Joseph Farrington, bass. 

Monday, August 23rd. 
Lonpon.—Mystery Play. 
BinaInGHAM.—Community Singing 

Concert. 

Bournemoutn. — Light Operatic 
programme relayed from Win- 
ter Gardens. 

BELTAST.— Band of Ist West York- 
shire Regt. 

Tuesday, August 24th. 


Lonpon.—‘‘ The Sea Affair and 
Harry Binns, by Corbett 
MancuesTer.—‘ The Pied Piper of 
Hamelin.” ` 

NewcasrLe.—Frank Gomez and 
Municipal Orchestra from 
Whitby. 


Wednesday, August 25th. 
ABERDEEN.— What He Won, a 


Play. 

BIB uINGHAu.— Astra Desmond, con- 
tralto. 

CARDITT.— Footlight Flickers. 

GLASCCOW. — Scott ish National 
Players. 


Thursday, August 26th. 
Lonpon.—Lay Vicars of Westmin- 
ster Abbey. 
Betrasr— Ballet Music by the 
Orchestra. 
Friday, August 27th. 


Lonpox.—J. H. Squire Celeste 
Octet. 

BirMINGHAM.—Jupiter Mars, En- 
tertainer. 

Carpirr.—Helena Millais. 

Grascow.—London Radio Reper- 


torv Players. 
Saturday, August 28th. 
Lonpon —Mystery Play. 
BORN FMUOUTRH.— Jock Walker, Scot- 
tish Entertainer. 
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ALL QUARTERS. 


ing, however, the audience was omitted, 
a fact which was not appreciated by the 
comedian (a Celebrated artist) until he 
had launched his first joke. It is said 
that he had difficulty in finishing his 
turn. l 
The studio audience is being retained. 
0002 
Answer to Correspondent. 

Anxious (Aberdeen.) — Unfortunately, 
your hopes are likely to remain unful— 
filled. Although, as you remark, the 
Aberdeen station will shortly share & 
wavelength with Birmingham, there is no 
indication that Aberdonians will in con- 
sequence enjoy the privilege of cheaper 
licences. 

0000 


Operatic Pot Pourri. 
The demand for variety in a broadcast 


programme is being recognised by the Bir- 


mingham Station Director. On August 
Slst an Opera Night” will be held, 
during which excerpts will be given from 
no fewer than four operas. The selec- 
tions are as follows: Act IV. of Aida,“ 
Act I. of “ Il Trovatore,” Act V. of 
Faust, and Act II of “Figaro.” 
The performances will be given by mem- 
bers of The Three Counties School of 
Opera” under the direction of the popular 
Mr. Joe Lewis. 


0000 


Chopping and Changing. 

Apropos of the forthcoming changes in 
stations, 
it is worth remembering that the broad- 
casting stations in America are never 
happy unless they can change both power 
and wavelength at frequent intervals. 
The continual trend is in the direction of, 
higher power. America now has fifteen 
5-kilowatt stations, five 10-kilowatt 
stations, one of 20 kilowatts and two of 
50 kilowatts. 

High power is aimed at not so much 
for obtaining greater distance (though 
the U.S. craze for distance still exists), 
but in order to overcome atmospherics, 
which are much more prevalent over 
there than in peaceful Europe. Then, 
again, with so many stations on the 
air, there is a natural melet on in 
many quarters to shout down the other 
fellow.” At the present moment the 
American ether sounds rather like the 
parrot cage at the Zoo. 


0000 


Tricks of the Microphone. 

The microphone plays many strange 
tricks, particularly with orchestral in- 
struments. One of the principal sufferers 
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is the drum, the sound ot which, even 
on a good loud-speaker, sometimes reminds 
one of a Scotsman testing a faulty half- 
crown. One of the first musical critics 
to point out the deficiency of the micro- 
phone in this respect was Mr. Filson 
Young, who suggested that a better drum 
sound for broadcasting purposes would be 
provided by a pizzicato on the ’cello. 
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The Marimbaphone and its Cousin. 

A move is now being made to evolve new 
orchestral instruments specially suitable 
for broadcasting, and this evening 
(Wednesday) we shall have an oppor- 
tunity of listening to two of these weird 
and wonderful productions. One of 
them, the Marimbaphone, is described 
to me as a kind of de luxe xylophone with 
the resonator carefully adjusted so as to 
give sustained effects ot a bell-like 
quality. The ‘‘Spielophone,’’ a kind of 
second cousin, which will also be played 
this evening at the-London station, does 
not give the sustained effect. It is a 
higher pitched instrument without a 
resonator, and I gather that it gives off 
sounds rather like those from a stick 
run along a metal paling Anyway, we 
shall see, or rather, hear 
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Warm Work. 

Lounging in a punt on a warm summer 
evening and listening to an orchestral 
programme on the loud-speaker brings 
a good many of us precious near bliss. 
But how often do we cast a thought to 
the orchestral gentleman in 
sleeves sweltering in an artificially- 
lighted studio without a window and 
with very little ventilation. 

0000 

Air Shafts. . 

The question of studio ventilation has 


never been satisfactorily answered, for the 
reason that, where air can reach, so can 
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WHICH DO YOU PREFER ? 
debate on Classical or Jazz Music 


AUGUST: 18th, 1926. 
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Sore ponden s still reaches the B.B.C. concerning the 
” at 2LO on July 20th. Mr. Jack Hyiton, whe 


championed jazz, is seen above with his band. 


sound. Open windows in the early 
studios were often a source of amusement 
to listeners, particularly when an obbligato 
was provided by the syrens of Thames 
tugs. Each of the present studios at 
Savoy Hill is fitted with an air shaft, 
but the studio temperature after an 
orchestra has been in occupation for 
about twenty minutes suggests that some- 
body corpulent must have mistaken the 
shaft for the exit. 


0 ooo 
Changing Studios. 

The only method of securing ventilation 
which has proved satisfactory is to change 
studios as often as possible, and this is 
done to such an extent that at 2LO four 


separate studios are sometimes used in 
one evening. 


Bae: 


THE CLASSICS were upheld by Sir Landon Ronald, who is seen in the phot : raph 


with members of the Wireless 


rchestra. 568 letters were received at Savoy 


ll in 


favour of the classics as against 172 for jags 


But has the B.B.C. ever entertained the 
idea of releasing oxygen into a hot studio? 
Or is it feared that a whiff or two in 
excess might introduce a note of unwanted 
hilarity? Perhaps an experiment with 
oxygen could be conducted during a comic 
turn ? 

0000 


English and French Light Opera. 


To-morrow (Thursday) Bournemouth 
listeners will have an opportunity of com- 
paring the respective merits of English 
and French light opera. The English 
examples will be taken from the works 
of Sullivan and German, while the French 
school will be represented by Offenbach 
and Messager. 

00 0 0 


Cardiff or Bristol p 


Rumour has been busy lately with the 
tale that when the British Broadcasting 
Corporation introduces the new regional 
system, the Cardiff station will be scrapped 
or transferred to Bristol. This is a mar- 
vellous piece of prognostication, when we 
consider that the Corporation has not yet 
been granted a charter, and does not, in 
fact, exist. 

Apart from this, however, when the 
new regional scheme does come to be 
discussed in the new year, a certain 
amount of controversy may centre round 
the question of whether the regional 
station for Wales and the South-west 
should be situated at Cardiff or Bristol 
In favour of the latter town it will prob- 
ably be contended that Bristol may be 
able to supply superior programme talent. 

00 0 0 


New Savoy Dance Band. 

“ The Romaine Four ” (who are, in fact, 
five) are to appear regularly at the Savoy 
from now onwards, having taken the place 
occupied last year by the Selma Four.” 
‘They will broadcast dance music in turn 
with the Savoy Orpheans and Taago 
bands. The pianist is the well-known jazs 
pianist Barry Mill. 
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25.— Hertz and His Epoch-making Discovery. 


NTIL the time of Sir William Preece's experi- 
| | ments two methods had been used by investigators 

in their attempts to solve the problem of wireless. 
The first was the system of conduction, as represented by 
the system of Morse, and the second induction, used by 
several workers, but with most success by Preece. 
Towards the end of the nineteenth century, however, both 
these systems were superseded by a third, radiation, made 
practicable by the discovery of the possibility of radiat- 
ing electromagnetic waves through space. This system 
followed the discovery by Hertz, of Munich, of the 
waves that bear his name. 

Heinrich Rudolf Hertz was born at Hamburg on 
February 22nd, 1857, and dur- 
ing his schooldays cherished the 
ambition to become an engineer. 
When 20 years of age he 
studied at Munich with this pro- 
fession in view, but he soon 
found that he was more in- 
terested in physics than in 
practical mechanics. Accord- 
ingly he changed his plans, and 
well it is for science and the 
world in general that he did so. 
He read original treatises by 
the famous physicists of the 
past, attended lectures, and 
experimented to the full extent 
of his time. His studies were 
thorough and his interest keen, 
and it is no wonder that when 
he went to Berlin University he 
soon attracted attention. Here 
he won a prize for the best 
solution of a difficult electrical 
problem and became the favour- 
ite pupil of Helmholtz, for 


whom he acted as assistant from t eS 
Heinrich Rudolf Hertz. 


1880-3, and carried out many 
difficult and original researches 
in physics under his guidance and inspiration. 
In 1883 Hertz devoted some time to a study of Clerk 
Maxwell’s electromagnetic theory. This theory showed 
that if a conductor is electrically charged or discharged 
with sufficient suddenness, it must emit electrical waves 
in the ether. Although Clerk Maxwell thus predicted the 
existence. of the waves, and even calculated their rate 
of travel, their length, and other essential data, their 
existence remained unproved until 1888. In that year 
Hertz announced to the world his epoch-making dis- 
coveries, which brilliantly demonstrated the truth of 
Clerk Maxwell’s conception. 
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We shall refer again in a future article to the genius 
of Clerk Maxwell, and must confine ourselves now to 
the practical work of Hertz. 


Hertz’ Apparatus. 


The apparatus he used in his experiments was called 
an oscillator, and consisted of two parts: the 
‘exciter? and the ‘‘ resonator.’? The exciter was 
formed by mounting a metal plate at the ends of two 
metal rods, the other ends of which terminated in metal 
balls separated by a distance of about half an inch. 
The rods were connected to the terminals of the second- 
ary winding of an induction coil. By these means they 

were charged so that a spark 
was caused to jump across the 
gap separating the two balls. 
The resonator was formed by a 
wire, bent to a circular shape, 
but having a small gap, the 
ends also terminating in two 
small metal balls. This wire 
ring was placed a short dis- 
tance away from the exciter. 
When the latter was set in 
action, sparks were seen to 
jump across the gap in the 
resonator, although the latter 
was not connected in any way 
with the oscillator. 
; Not only did Hertz demon- 
| strate the existence of the elec- 
_ tric waves, but he also proved 
| them to vary in length from an 
inch to 1,000 miles, and ascer- 
|` tained their rate of travel to be 
` identical with that of light. 
He showed also that they 
possess all the characteristics 
of light, and they they may be 
reflected, refracted, and even 
polarised. - In short, he demon- 
strated beyond all doubt that light and electrical waves 
are identical in their essential qualities. It is interesting 
to learn that all this important experimental work was 
carried out in a small room. 

Hertz died in 1894, before his work had borne the 
full fruit of Marconi’s subsequent development. Of his 
discovery Sir Oliver Lodge has truly said: He effected 
an achievement that will hand his name down to posterity 
as the founder of an epoch in experimental physics. 

The discovery of the Hertzian waves had scarcely been 
announced when Huber, a German engineer, suggested 
that they might be used as a means of communicating 
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Pioneers of Wireless.— 
without wires. 


once discquraged the suggestion. 


adding still further to his fame. 


Remarkable though it seems, Hertz did 
not realise the full significance of his discovery, and at 
The idea was thus left 


to others to develop, and Hertz missed an opportunity of 
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tinued his electrical studies. He narrowly missed dis- 
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Hertz was a modest man with a particularly kind and 


charming nature. 


Streatham. 

Great Britain: -G 5B GKB, 5B 
BM. 2BL. 2VS, 2VT, 2AF, 5z 
60X, 2K D, 2SP, ZAAA, 50M, 518 
20A, SPY, 5CU, 220, 6QB, 2K, 
622, 2VM, 6RO, 6MB, 28C, SUN, 
KR, GKB. 2NM, SBM, 2KB, 2ZB, 
6HU, 6NM. Belgium :—B 4IEA, 4N X. 
France :—F 8AB, 8FM. Switzerland :— 
H NX. Finland :—S 7NS. Aus- 
tralia :—A 3OF. 

(O-v-1) on 20 to 200 metres. 

D. H. C. Rudd 
(2B WN). 


Windsor. 
(June 20th-July 12th.) 


Great Britain:—G 2AJ. 2BZ, 2CO, 
2DB, 2IT, 2KI, 2LD, 2NM, 2SW, 282, 
2TZ, 2YD, 5BY, 5JW, 5KP, 5LF, 5MS, 
5SZ, 5TZ, 6MU, 6YV. France :—F 8BA, 
8CA, 8CBH, 8CL, 8EZ, 8FBH, 8FR, 
8FRX, 8GK, 8GM, 8JRT, 8JS, 8KOA, 
8LMH, 8MN, 8RA, 8RF, 8UT, 8VVD, 
OCTU, OCMV, OCNG. Italy :—I 1AK, 
1AW, IBI, IMM, 1IB. Sweden :—SMUV, 
SMUK. Miscellaneous :—21, F2, 1A, IX, 
U2, R2, B7, OBL, 4VU, N33, SNET, 
20EAR, AGC, 7GP, OPX, OTA, OWC, 

(0-v-1) On 20 to 100 metres. 

A. S. Watford 


(2BVK). 
London, W. I. 
(July Sth-30th.) 
Great Britain: -G 2 JB. 2NT, 280, 


28 R, 217 R, 2VJ, 5D A, 5BV, 580, 5H, 
SRU, STD, 6CI, 60X, 6RY, 6YR. Italy: 
I 1AX, 1BA, 1GW. Denmark :—D 7BD, 
TEW, 7GP, 7MT, 7XU, 7ZM. Sweden: 
-SMTO, SMUS, SMUV, SMWQ, 
SMWR, SMXR, SMYG. Finland :— 
§2CO, 2NM, 2NS. Spain :—EAR10, 
EAR20, Portugal :—P1AW. Austria: 
— O WA. Poland :—T PAV. Russia :— 
RRP, INN. U. S. A.: — U 1AAE, 
1AAY, 1ALR, 1AMS, 1AXA, IBIE, 
1BIG, IBK, 1BZC, 1CCX, 1CCZ, 1CH, 
ICNP, IKK, 1L0, 1MV, 10N, I XV, 
2APV, 2CUA, 2AQW, 2CXL, 2MD, 
2MM, 2NF, 200, 3CJN, 411, 8BAY, 
8BZT, 8CDV, SDIA, 9EGH. Porto 
Rico :—PR JA, JE. Canada :—C 1AM, 
IAR, 3CS. Brazil: — BZ 1A0, 1AQ, 
LAW, IAX, 2A A, 5AB. Cuba: SKP. 
Trans-Jordania :—TJ CRJ. Various: — 
NOT, NRK, WNP, SGL, AC8. 
(O-v-1) 25 to 50 metres. : 
M. W. Pilpel (G2BZC). 


Following his great discoveries he was 
appointed Professor of Physics at Bonn, where he con- 


Northwood, Middlesex. 

(June, 1926.) 

Great Britain:—G 5GU, 2NL, 2CS, 
2JB, 5GQ, 5AR, SMF, 5MU, SSI, 6HF, 
6BR, 60X, 6TD, 61A, 6CI, 6QB, 6KO, 
61V, 61Z, BVJ, IMR. 

Northern Ireland: GI6MU, 2IT. 

Irish Free State :—GW 11B, 18B. 

France: F 8JYZ, 8DDH, 8PY, 8PAX, 
8FB H, 8NOX, 81U, 8EZ, 8YK, 8UDI, 
8JR, 8BRI, 8ZDO. 

Belgium :—B G33, V33, 08, S5, H5, B8, 
K8, B1, J3, 4BS, 4AA. 

Denmark :—D 7EW, 7MT, 7AH, 7BX. 

Finland :—8 200, 2NX, 2NS, 2NM, 
2NL. 

Sweden :—SMXV, 
SMYG. 

Holand :—N OFP, OBL, PCK4, PJC. 

Portugal :—P 1AE, IAK. 

Luxembourg :—L1AG, 1JW. 

Germany :—K 4DU, W9. 

Austria :—0 SL, WA. e 

Switzerland :—H XA. 

Italy :—I IBK, ISRA. 


SMUA, SMTH, 


U.S.A.:—U1AZD, 1AEF, 1ADE, 
1AXA, 1AXX, 1AW, IAMB, 1AAO, 
1BEZ, 1BWY, 1BQT, 1BOA, IBIE, 


1CNA, 1CIB, 1CKP, 1CVL, 1CH, IHN, 
10N, 1QC, IRF, 1LJ, 1MV, IDL, 1UW, 
IXV, 2AHM, 2ARY, 2ATC, 2ASQ, 
2BSL, 2BL, 2CGB, 2CJD, 2CXL, 2FF, 
2LE. 2NM, 2NZ, 2MZ, 2LS, 2PY, 3AAT, 
3BKT, 3BMS, 3BVA, 3CU, 3DG, 3QG, 
3PI, 3PS, 3WF, 3ZM, 4ASK, 4BY, 41Z, 
4JR, 4QI, 4SB, 4UX, 4VQ, 4XE, 601. 
8AVL, 8AIP, 8BCE, 8BMH, 8BPM, 
8BF, 8DBB, 8DHW, 8DJF, 8DME, 
8ZAE, 9BPB, D WJ. 

Canada: — C IAR, 1DD, 1ED, 2CG, 
SKP. 

Brazil: - BZ IAD, 1AF, 1AJ, IAP, 
1AW, IIB, 2A A, 3A A, 5AB, PND. 

Various :—NISS, NTT, NBA, NKF, 


KEGK, NRK, NEA. YI1CD, XC51. 
CH3IJ. YS 7XX, R AFI, FA 8RIT, 
EAR28, SUC2. 

(O-v-1.) J. C. Wilson. 


D. 
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covering the X-ray, which actually streamed unnoticed 
from his vacuum tubes during some of hts experiments! 

It was a great loss to science when. this great man 
died (on January 1st, 1894) at the early age of 37. 
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NEXT INSTALMENT. 
E. Hughes and His Work. 


Bolten, Ontario. 


Belgium :—B B2, J2, O08, P7, T2, WL 
Denmark :—D 7EC. France -F 8AIX, 
SBF, 8CA, 8CT, 8DD, 8DK, 8DP, SEE, 
8GI, 8GRA, 8HU, 8IP, 8JD, SIF, 
8JN, 8NN. 80Z, 8PM, 8ST, 85X, 8YDD, 
8YOR, 8ZO. Great Britain :—G 20C 
2FM, 2FU, 2KF, 2KZ, 2NB, 2NM, 20D, 
2QB, 28z, 2WJ, 5AT, SDH, 5SGY, 


5HS, 5KO, 5LF, 5LB, 5LS, 5MH, 5M0, 
5PM, 58Z, 5VL, 6AH, 6AL, KI. 
Northern Ireland :—GI 6ST, 6TB. 
6MU, 6YW. Switzerland :—H 9AD. 
Italy :—I 1AW, 1AS, 1BD, IBW, 1MA, 
INO, 1GW, 1ER, 1LP, 1RM, IRL. 
IRT. Germany :—K 18, Y5, Y8 
Madeira :—P 3CO, 3GB, 3QB. Porto 
Rico :—PR AUR. Mordcco: FM 8MB. 
Austria: —6 AR, BE, DA, FH, KK, 


TM, TW, WA. 
Miss M. C. Cross. 
(C 3QT). 
Leigh, Lancashire. 

(July 11th to July 27th.) 

U.S.A.:—U 1ADM, 1AJB, 14JP, 
1IAMJ, 1AND, 1ANK, 1APU, 1AXX. 
1AAY, 1AVL, 1BCN, 1BEO, 1BI1Z, 1BJ, 
1BJK, IBM, 1BZ, 1CJ, 1CMK, 1CMX, 
1EJ, 11J, IKA, 1KG, 1MV, 1MY, IPM, 
1QB, 1QC, 1STA, 1TR, 1QW, IMC, 
2AIB, 2AIM, 2AJ, 2AK, 2AMJ, 2AQW, 
QAYN, 2BAA, 2BUM, 2CCL, 2CJD, 
2CP, 2CYX, 2MU, 2TB, 2TG, 2VA, 
3AFQ, 3BVA, 3BWT, ICN, 3D0, 3N]I, 
320, 4BX, 4CJ, 4PF, 4RR, SAMN, 6CX, 
7CS, 8AHC, SAS, 8ATV, 8BF, 8BO, 
8BRC, 8BSD, 8CBR, 8CCQ, 8CSV, 8CYI, 
8EW, 8RA, 8RC, 8RH, 8JQ, 9BDQ, 
9EJTI. 

Various :—NBA, RA 19ADRE, NOT, 
FOA, D 7M, A 3BV, O WA, O 2450, 
RXY, AGB, CN CG, Q NPW, KEL, 
WTZ, AGC, SUC2, P 19B, C IBE, 
Q 8KP, R 8AF, M 8RA. 

(0-v-1.) On 15-75 metres. 

W. R. Stainton. 
Moseley, Birmingham. 

(August Ist.) 

Argentine R DB2, GA2, HA2 
Australia: -A 2LM, 5KN. Brazil: 
BZ IAF, IAR, 1AW, 1BI, 2AB, 244, 
9QA. Mexico:—M 1J. New Zealand: 
—Z 4AA, AAM. Porto Rico :—PR MA. 
Uruquay :—Y 2AK. II. S. A. -U 10C, 
2MM, 20M, 3CDV, 4BY, ARM. WGY, 
VOQ. 

(O-v-1 Reinartz) on 30 to 45 metres. 

ꝑK. B. Davis 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Cor-espondence should be addre ed to the Editor, ‘ Tae Wireless World,“ Dorset House, T sdor Sirset, B. C.. ani must be accompanied by the writer 's name and address. 


INTERFERENCE FROM ELECTRICAL CIRCUITS. 


Sir,—It is regrettable to learn from the letter of Mr. Hughes, 
in your issue of July 2ist, that certain cinema proprietors 
should take up a selfish attitude in refusing to assist listeners 
in abating interference which is definitely proved to be eman- 
ating from their electrical equipment. However, it is fortunate 
that not all proprietors are as mean as the one of Mr. Hughes’ 
experience. 

evere interference has always been experienced in nearby 
receivers from the machinery at our local cinema. The pro- 
prietor was eventually approached on the subject and readily 
granted permission for experiments to be conducted on his 
apparatus with a view to aban the trouble. 

he local branch of the Wireless League forthwith produced 
the necessary funds for experimental apparatus, and at the 
same time officially thanked the proprietor for his courtesy. 
The actual installation of apparatus was placed in the hands 
of his usual electrical contractor, that he might be assured 
that his machinery would be in capable hands during experi- 
ments, 

Up to the present the only experiment that has been tried 
is that of shunting large condensers across the input of the motor 
and the output of the generator which is driven by the former 
and supplies current to the arc in the projecting lantern. 

The effect of this arrangement has been to reduce sparking 
at the commutator with a consequent reduction of interfer- 
ence to about a half of its original strength. Incidentally 
the proprietor benefits from decreased wear on his commutator 
brushes. 

At the time of writing all bare cables are being honded in 
earthed tubing, and a further improvement in the reduction of 
radiation is hoped for. 

For the benefit of all concerned, it would be of interest to 
know how others have solved this problem of eliminating 
radiation from electrical machinery as there seems to be no 
written information on the subject? 

A. D. TROUNSON, 
Vice-Chairman of the 
Redruth Branch of the Wireless League. 


t 


Redruth, Cornwall. 


SINGING BEFORE THE MICROPHONE. 


Sir, — Now that wireless speakers have been drilled in the 
niceties of pronunciation, what of the sins of the singers? 

When a speaker used one of two alternative pronunciations 
for a word the listener-in did at least know what he meant. 
Can the same be said of the impression left by certain singers’ 
songs ? 

It may appear incredible, but it is a fact that there are wire- 
less singers to-day who actually do not trouble about the words 
of the songs they sing. They think of the voice, of how they 
can arrange for a particular effect, and the result of all this 
posturing is quite disastrous for the unhappy listener-in. 

“ Nerves” are another frequent cause of failure. I myself 
do not broadcast, but in my gramophone work I sing into a 
microphone, and I am never nervous there unless I have been 
away for a time, and then I take perhaps an hour before I get 
into my stride. 
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Many wireless singers, on the other hand, do get a fit of 
nerves when they remember the millions who are listening to 
them, and that makes them go for the song with much too much 
voice. Now, economy in voice is the greatest asset of a wire- 
less artist. A whisper is heard where a shout would become a 
blur, and the singer from whom the listener-in hears every word 
is the one who sings quietly at the microphone mouth. 

Surely a little gentle supervision here would be at least as 
welcome to listeners-in as the selection of the more correct of 


two correct 353 of “idyll”? 
Ealing. W.5. PETER DAWSON. 


DO TRANSMITTING STATIONS SUFFER FROM 
FATIGUE? 


Sir,—On page 68 of the July 14th issue there is a very inter- 
esting article signed Observer at Sea on the question, Do 
Transmitting Stations Suffer from Fatigue? ” 

While it seems strange to think that there could be some form 
of fatigue or other condition simulating fatigue, yet those of 
us who have been associated with radio cannot help but feel 
that there may be something in this argument. I very decidedly 
agree with the writer that when new stations come on the air, 
either for regular code transmission or for broadcasting, that 
they seem to be much better during the first month or two than 
they do at six months or œ year later. I have noted this in par- 
ticular with several of our American high-power broadcasting 
stations. We are inclined to think that it is the season, or 
weather conditions, as we are more apt to put it. There is no 
more reason for this belief than for the corrosion or fatigue 
theory. 

It would be a great service if experiments could be carried on 
and this fatigue or corrosion effect actually measured. I feel 
that the writer of your article is to be complimented for the 
very clear manner in which he has described the situation. 

Cambridge, Mass., U.S.A. H. B. RICHMOND, 

General Radio Company. 

Sir,—I wonder if any of your readers have an explanation 
of the following phenomenon, which I and several other Danish 
transmitters have noticed. You hear a station calling CQ or 
Test“ at a strength of, say, R7. You answer him, and get 
in touch with him, but when he replies his strength is much 
reduced, say to R4, and often QSS becomes bad. This I have 
experienced quite often; also as regards reports on my own 
station. I am always very careful to keep my power constant 
during a test, and I use a starting rheostat in the filament 
circuit of my transmitting valve to ensure constancy of filament 
current each time I change over to transmission, so I am con- 
vinced that the reduction in strength at the other end is not 
caused by alterations in my transmitter. In no case have 
signals become stronger on coming hack. My mention of this 
was suggested by reading in your correspondence columns about 
transmitters that get tired. 

I have been glad to see the increased interest in Morse, 
evinced by letters from your readers on the subject. The way 
I learnt Morse was to listen on 600 metres for half an hour 
every evening and write down anything I heard. I started 
learning on my first crystal set, but for listeners with valve 
sets I would recommend listening to slow Wheatstone. trans- 
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missions on 4000-5000 metres C.W.; there are always plenty cf 
stations, and one of them is sure to be working loa I 
would: also recommend this to transmitting amateurs, as it is 
an excellent Way of catching the rhythm of “ Morse as it 
should be done.“ For beginners it is recommended to listen 
to something a little quicker than can be written down with 
ease. The most important thing is instantly to skip signs or 
letters which are not recognised at once, otherwise ten other 
‘signs may have passed in the meantime. It should be remem- 
bered that one has no right to make use of matter received, 
except in the case of Press messages or weather reports. 
| JAMES STEFFENSEN (D7JS). 
Fakse Ladeplads, Denmark. 


FREQUENCY AND WAVELENGTHS. 


Sir,—Two articles of interest and, in my view, importance 
have recently appeared : firstly, that entitled ‘‘ Frequency and 
Wavelength,’ by Mr. Vincer-Minter, on pp. 149-153 of the 
August 4th issue of The Wireless World; and secondly, an 
official statement by the B.B.C. on page 254 of T'he Radio 
Times dated August 6th under the heading The Geneva Plan.” 
From the latter we see that wavelengths between 200 and 600 
metres have been so allocated that a frequency difference of 
exactly 10,000 cycles exists between any two stations or group 
of stations, and we further notice that a wavelength difference 
of 11.8 metres is necessary to do this at the 600-metre end of 
the scale, whereas only 1.3 metres difference is required at 
200 metres Surely there could be no more convincing argument 
for the use of (a) the frequency scale instead of the wavelength 
scale when describing a station’s transmission and (b) corrected 
straight-line frequency condensers. 

There will be exactly 101 clear wavelengths from 200 to 600 
metres inclusive, just as there are 101 marks on a dial scribed 
from 0-100; it follows, therefore, that if we go to the trouble 
of apportioning the inductance and capacity of our tuning cir- 
cuits with sufficient care, and use suitable variable condensers, 
that each division on the condenser dial will represent a Geneva 


AMPLIFICATION 
RESPONSE 


3000 
FREQUENCY 


(a) 6) 


0 1000 


Fig. 1—Transformer characteristic and response curves referred 
to by Mr. Kingsbury. 
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wavelength ; or, to put it less optimistically, each Geneva wave- 
length will be separated from its neighbour by approximately 
the space between adjacent divisions on the condenser dials. 
This would appear to be an ideal worth striving for. If dials 
were marked 50-150 instead of 0-100 we should have a very fair 
calibration in frequency -+ 10.000. l 

In connection with the S.L.F. condenser, just how long will 
it be before we have a selection of condensers retaining the 
semi-circular rotor blade and having a modified stator plate? 
In my opinion the present trend is incorrect for several reasons, 
the chief of which is the wastage of valuable space. When two 
H.F. stages are used involving three tuned circuits this wastage 
hecomes chronic. 

One further point : if wavelengths are to be separated by only 
10.000 cycles a real general purpose set, i. e., good for DX and 
and local transmissions, requires L.F. transformers with a 
curve in accordance with Fig. 1 (a) in order to give a satisfactory 
final output from an H.F. response curve in the nature of Fig. 
1 (b). which will be necessary to separate two adjacent stations 
of comparable strength. I believe it is fatally easy to obtain a 
eurve like Fig. 1 (a) from a low ratio transformer where leakage 
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is present. Perhaps some enterprising manufacturer will market 

a transformer for this specific purpose. Needless to say, such 

a transformer must not cut off seriously at more than say 100 

cycles at the low end of the scale. D. KINGSBURY. 
London, S.W.20. 


COMMUNICATION ON LOW POWER. 


Sir,—I think the suggestion of Mr. Exeter and Mr. Allen 
(Gi6YW) that a low power test be arranged among the British 
transmitters is an excellent idea. 

I suggest that all amateurs who wish to take part in this 
test send in their names and call sign to the organiser, agreeing 
to use not more than ten watts, and that a list of these statious 
be published in the various wireless journals. 

To-day I am writing to the Transmitter and Relay Section 
of the R.S.G.B. asking them if it will be possible for them 
to arrange the test, which should last ahgut one week in 
October or November, for conditions are usually pretty good 
during these months. 

Although conditions are not too good at present, I should 
like to mention that I have recently worked a station within 
the Arctic Circle and one in North Africa on 6 watts (R6 and 
R5), and have also worked Belgium and Ireland on 0.5 of a 
watt. 

I don’t think the high-power amateurs will mind resting 
for a week, and hope that they will take part in the tests 
themselves, using low power, as it will show up the realy 
efficient stations, and all will have equal chances. 

Hoping this very interesting test will be arranged shortly 
and be supported by all amateurs. 

T. A. STUDLEY (G5TD). 


Harrow. 


PORTABLES AND PORTABILITY. 


Sir,—With regard to your Editorial in the week's issue, may 
I say that, in my opinion, one great fault designers make over 
portable receivers is not paying more attention to the contain- 
ing case. The use of aluminium or duralumin, not only for the 
outside case but for the internal shelves and struts, would 
not only keep down the weight considerably, but would save 
space. Metal approximately jin. thickness will (when 
properly designed) successfully replace heavy zin. wood. 
Admitted it will cost a little more, but people who can afford 
to possess portables are not likely to worry about this iitue 
extra cost. ñ 

Another advantage ıs that the whole case can be used as 8 
screen, which is very necessary when H.F. apparatus is packed 
up close. FRANK W. GIBSON. 

London, N.3. 


DEFECTS IN INTERVALVE TRANSFORMERS. 


Sir, —I have read with great interest a letter in a recent copy 
of U’he Wireless World on the possible causes of breakdown in 
transformer and telephone windings, and I thought my experi- 
ence with them may be of interest to you. 

The cause of this breakdown puzzled me for some time, 80 
I decided to carefully take down some windings and examine 
them. The first thing I noticed was that the points of frac- 
ture were in most cases accompanied by a small amount 0! 
green corrosion. This led me to think that some sort of 
electrolysis had taken place at this point. I then examined 
the fracture with a microscope, which confirmed my belief of 
electrolysis having taken place. I think the cause of this '8 
as follows: The enamel on the wire fractures quite easily when 
bent on a radius of gin., and then examined by the microscope. 
I think that, due to potential difference existing between turns 
near together, and the presence of moistnre at the fracture, 
electrolysis takes place, and finally breaks down the wire. In 
most cases before the breakdown becomes complete the offend- 
ing winding will cause an intermittent circuit, this being due 
to varying resistances at the point of corrosion. 

ARTHUR G. LONG. 

Wotton-under-Edge, Glos. 
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“The Wireless World“ Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and 


Switching L.F. Amplifier3. 

Some time ago you published a diagram of 
a three-valve recetver in 1 an ex- 
ception ally simple and efficient switch- 
ing arrangement for using either one, 
two, or three valves, was given. 
Would it be possible to modify this 
arrangement so that the loud-speaker 
could be used after the final valve, 
whilst at the same time a pair of tele- 
phones was being used after the first 
valve? T. U. C. 

The circuit to which you refer was pub- 
lished on page 424 of our March 17th 
issue, and the modification which you pro- 
pose could very well be used without 
complicating matters or upsetting the 
simplicity of the original switchin 
arrangements. We reproduce in Fig. 
the original circuit with the necessary 
additions shown in dotted lines. It will 
readily be seen that the loud-speaker can 
be used following the first, second or third 
valves, according to the degree of volume 
required, whilst the telephones can be 
used simultaneonsly after any valve, with- 
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headed “ Information Department.” Each separate question must be accompanied by a 


stamped addressed envelope for postal reply. 


out either loud-speaker or telephones in- 
terfering with each other. At the same 
time either loud-speaker or telephones can 
be used at a distance from the receiver, 
using a single wire extension in the man- 
ner described on page 217 of our Feb. 10th 
issue. By using this method of switching 
the impedance connected in the anode cir- 
cuit of any valve (i.e., the transformer 
primaries) is not changed, thus eliminat- 
ing one undesirable feature, which is a 
prolific source of distortion with the more 
customary switching arrangement. The 
simplicity of wiring in Fig. 1 also elimin- 
ates yet another cause of distortion, which 
occurs when complicated switching of the 
transformer primaries is adopted, namely 
the shunting away of the higher musical 
frequencies and harmonics by the extra- 
neous capacity effects thus introduced 
across the transformer primaries. At the 
same time, by keeping the steady H.T. 
current out of the loud-speaker and tele- 
phone windings, not only is all risk of 
their breakdown or demagnetisation 
averted, but the possibility of magnetic 


saturation of the loud-speaker, which was 
discussed on page 754 of our June 2nd 
issue, is eliminated. ; 

It must not be forgotten that a blank 
stud must be inserted between each 
“live” stud of the switches, otherwise a 
section of the H.T. battery will be short- 
circuited through the transformer pri- 
maries when passing over from one stud 
to the other. 


ocoo 


A Controversial Matter. 


Can you give me a definite ruling concern- 
ing the correct values of anode resist- 
ance, grid coupling condenser and 
grid leak to use in a resistance- 
coupled amplifier, since there appears 
to be much conflict of opinion on 
these points? D. H. K 

For best results the value of the anode 
resistance should be about five times the 
impedance of the valve in whose anode 
circuit it is connected. That is to say, 
if it follows a D.E.5B valve used either 
as a detector or first L.F., its value should 
be about 150,000 ohms, because the valve 
impedance is 30,0C0 ohms. Should the 
resistance follow the second L.F. valve 
(which should be of the low impedance 
type, such as the D.E.5, if valve overload 
distortion is to be avoided), it need only 
have a value of 30,000 ohms or so. The 
resistance should be wire-wound in order 
to obviate crackling noises which occur 
in a composition resistance after a fairly 
brief period of use, due to disintegration 
of the graphite or similar material of 
which it is constructed, by the passage of 
the steady anode current. It should be 
wound as noninductively as possible in 
order to obviate any resonance effects, and 
should have as low a value of self- 
capacity as possible, in order to avoid 
the shunting away of the higher musical 
frequencies, 

The grid condenser and leak values are 
not critical, a value of 0.1 mfd. for the 
former and of 0.5 MQ for the latter being 
suitable. In general, however, the grid 
condenser should not have a less value 
than 0.05 mfd. It is advisable, although 
not absolutely essential, that the dielectric 
be of mica and not paper. The paper di- 


1 mfgee2 electric is quite able to withstand the volt- 

eqn? “Stein % iy age of the H.T. battery (which is, of 

1 piu 11 course, across it) without actually break- 

ý oe 35 ing down, but it is apt to become some- 

ait 1 g sie what leaky, thus causing the grid of the 
* — xr. <=> 


succeeding valve to become positive, and 
80 cause grid current distortion. 
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It is realised that the mofern tendency 
among experimenters is to use anode re- 
sistances of one to three megohms, coup- 
ling condensers of 0.0005 mfd., and 5 to 
10 MQ grid leaks, in conjunction with 
special values of high impedance and high 
amplification factor. Indeed, full details 
of such an arrangement were given on 
page 395 of the issue of this journal for 
September 23rd, 1925. Whilst such a 
scheme is worthy of very serious consider- 
ation by the experimenter, it is scarcely 
so simple and trouble-free as many sup- 
pose, and at any rate until suitable valves 
are produced it is far better to adhere to 
the old and well-tried system which even 
the beginner is assured of getting to func- 
tion satisfactorily, provided that he fol- 


lows the details given in a reliable 
ocnstructional article. 
: 0000 
Controlling Volume by a Tapped 
Choke. : 


I am very interested in the method of 
volume control using a tapped anode 
resistance used in the power amplifier 
described on page 480 of your March 
Slst issue. I am building a straight- 
forward detector and 2 L.F. receiver, 
but I wish if possible to use a choke 
instead of a resistance in the frst 
stage, provided that thia will not pre- 
vent me from using the same method 
of volume control. J shall be glad, 
therefore, if you will give me the 
necessary circuit diagram, if you 
think my project feasible. T. D. A. 

Your idea is perfectly sound, and you 
only need to substitute a tapped choke in 


place of the tapped 150,000 ohm anode 
resistance used in the original instrument. 


© 100 HENRIES 
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701 of our May 26th issue. Any of the 
various commercial H.F. chokes which 
are upon the market will serve the pur- 
pose excellently and will be suitable 
either for the normal B.B.C. or the 
Daventry wavelength. 

The 0.1 mfd. coupling condenser should 
preferably have a mica dielectric. These 
may now be obtained from the T.C.C. 
Company. 

With regard to the fixed condenser 
shunting the choke, this is, of coursé, for 
the purpose of by-passing the H.F. com- 
ponent of the current in the anode of the 
detector valve. It should be kept as low 
a3 is compatible with the duty it has to 


perform, and need not exceed a value of 


0.0001 mfd. on the broadcasting wave- 
lengths. 


000 


Efficiency or Inefficiency. 


l am contemplating the purchase of a 
neutrodyne receiver employing two 
stages of H.F., a detector, and two 
transformer-coupled L.F. stages. As 
evidence of its high efficiency, the 
vendor has tnformed me that at ten 
miles from 2LO the receiver wili give 
good loud-speaker results without any 
form of aerial or earth connection. J 
shall be glad if you could advise me 
whether I shall be correct in taking 
this as conclusive evidence of tte 
efficiency. 

The fact that the receiver will bring in 
2L0 on the loud-speaker at a distance of 
ten miles without aerial, earth, or frame 
is, on the contrary, proof that the re- 
ceiver is very badly designed indeed, and 
will be of little use for anything but re- 
ception of your local station. A moment’s 


H. T. 
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Fig. 2.—Controlfing volume by a tapped choke. 


The choke should, of course, have a high ` 


value of inductance, about 100 henries 
being suitable. A choke with suitable 
tappings can be obtained from Messrs. 
W. G. Pye & Co., Ltd., Granta Works, 
Montague Road, Cambridge. We give 
the diagram you require in Fig. 2. Do 
not forget to insert the H.F. choke, the 
necessity of which is dealt with on page 


thought will make it clear that, no matter 
how selective are the actual tuning cir- 
cuits, and no matter how loosely the 
aerial is coupled for the purpose of selec- 
tivity, you will never succeed in elimin- 
ating the loca] station. The trouble is 
that the coils in the receiver are acting 
as miniature frame aerials, and before 
the receiver would be satisfactory it 
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would be necessary to redesign it com- 
pletely and screen the coils and H.F. 
transformers in the manner illustrated 
from time to time i: connection with 
recoivers described in this journal. What 
would constitute fairl: reliable evidence 
of the efficiency of . ‘ong-distance re- 
ceiver would be that , say, two miles 
from 2L0 it was quite impossible to hear 
that station at all w: n the aerial and 
earth removed, provide. of course, that 
the receiver had previot y been shown to 
function satisfactorily w h the aerial and 
earth connected: 
0000 


Why Very Long Waves « Useless 
for Broadcasting. 


I have been very interested in reading the 
article n Wavelength and Fre 
quency °’ published in your Auguat 
4th issue, but there is one question 
which I cannot work out satisfac- 
torily for myself, and that 18, sup- 
posing a broadcasting station were to 
operate on 30,000 metres, what is the 
nearest wavelength on either side af 
this wavelength on which another 
station could be permitted to work 
without mutual interference? i 

Z. W. B. 


From the formula given in the original 
article, we find that a wavelength of 
30,000 metres is equal to 10 kilocycles. It 
was proved in that article that the 
smallest permissible separation between 
stations is 10 kilocycles. Therefore, the 
two stations on either side of this hypo- 
thetical station must have a carrier wave 
frequency of 10+10 k.c. and 10-10 k.c., 
or, in other words, 20 k.c. or O k.c. Ifa 
station has a frequency of 20 k.c., then 
its wavelength is 15,000 metres, and if a 
station has a frequency of 0 k.c. its wave- 
length is, of course, infinite, In prac- 
tice, therefore, we could only place a 
station on one side of this 30,000-metre 
station in the wavelength band, and this 
one station would have to have a wave- 
length of 15, 000 metres less than 30,000 
metres, or, in other words, a wavelength 
af 15,000 metres. 

Apart from this consideration, of 
course, it would he impossible to operate 
apy broadcasting station on a wavelength 
of 30,000 metres. The reason is that this 
wavelength represents a frequency of 
10 k.c., or 10,000 cycles. Now, 10.000 
cycles is just within the audible 98 
of frequencies, and it would be possible 
to just hear the carrier wave as a very 
high-pitched whistle. It would, however, 
not be permissible to operate a broadcast- 
ing station even on, say, 25,000 metres, 
which is equal to a frequency of 12.00 
cycles. For, although the carrier wave 
on 12,000 cycles would be outside the 
range of audibility, it must not be for- 
gotten that the side bands occupy a space 
of 10,000 cycles, that is, 5,000 cycles on 
each side of the carrier-wave frequency. 
Therefore, the side bands of a broadcast- 
ing station on 25,000 metres would spread 
from 7,000 cycles to 17,000 cycles, but 
this would mean that that portion of the 
side bands between 7, and 10,000 
metres would be audible without rectifica- 
tion, and some very curious results 
would occur. 
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THE B.B.C. POSITION. 


T is gratifying to see that we are by no means alone 

in our opinions as to the highly unsatisfactory position 
in which the Government has left broadcasting since 
the recommendations of the Broadcasting Committee were 
published. 

The daily Press, and, in par- 
ticular, The Daily Mail, have 
put forward strong and persistent 
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establish Mr. Reith, the pioneer of broadcasting in this 
country, in a position which gives him at least as much 
authority and controi over the destinies of the organisa- 
tion as he has had in the past. He has unquestionably 
proved his worth and capabilities during the most difh- 
cult period of the existence of the B.B.C., and if now he 
is to be limited in his activities or 
in any way handicapped by a 
meddlesome higher authority, we 
should regard it as little short of 


arguments in favour of the public 
being informed as to the names 
of the commissioners already ap- 
pointed by the Government to 
comprise the future broadcasting 
authority, and a statement defin- 
ing the scope of this new author- 
ity and indicating what its policy 
will be. 


As You Were. 


Our enquiries at the offices of 
the B.B.C. and elsewhere indi- 
cate that even the B.B.C. them- 
selves are just as much in the dark 
as ever as to their future. The publi- 
cation of the proposed revision of 
wavelengths for Europe is a wel- 
come change from the secretive 
attitude which has been adopted 
regarding future developments in 
broadcasting in almost every 
other direction. In our opinion, 


Gomont VIEWS ode iss 
Low Power TRANSMITTER-RECEIVER 


a dishonourable treatment af one 


247 who has served so well. 
By F. H. Haynes. 
Hints anp Tips FOR New Reapers 253 B.B.C. Finances. | 
TELEARCHICS... 255 As to the vexed question of the 
By A. P. Castelli finances of the B. B. C., we feel 
Current Topics 8 263 that, in view of the extreme neces- 
Pon or Wimkinge = 06. 265 sities of the Treasury, it is not 
By Ellison Hawks. unreasonable that some propor- 
UNIVERSAL TuHrek-Vatve RECEIVER tion of the revenue derived from 
(continued) 267 licences should be appropriated, 
By N. P. Vincer-Minter. but the extent of the appropria- 
tion must be clearly defined, and 
Ca,, ↄ W˖ZlVg FROM TRE 274 it is impossible at this stage to 
ME budget accurately for the future 
?.. a expenditure of the B.B.C., especi- 
Loup-SPEAKER EFFICIENCY 217 ally in view of the reorganisation 
By Us Mo Repani of stations and wavelengths to 
Naw APPARATUS 279 provide alternative programmes 
LETTERS TO THE EDITOR 280 on the plan already announced. 
READERS’ PROBLEMS 281 


A Suggested Basis. 
Under these circumstances, the 


by waiting till the new Parliamentary session, the time 
will be all too short for giving the public a full oppor- 
tunity of indicating to the Government their wishes with 
regard to the broadcasting service. 


Status of Mr. Reith. 


We are convinced that no arrangement come to will 
meet with the approval of the public which does not 
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present policy of the Post Office of limiting the B.B.C. 
revenue to £500,000 is an unfair and unbusinesslike 
method to have adopted. As the number of licences 
taken out increases, so the public is justified in expecting 
that the service of broadcasting will improve, particu- 
larly in respect of the programmes ; so that in our opinion 
the only fair basis for deciding upon the revenue of the 
B.B.C. to be appropriated by the Government would be 
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tor a percentage to be definitely fixed at, say (for the 
purpose of argument), an amount not exceeding 25 per 
cent. The whole of the remainder should be at the dis- 
posal of the broadcasting commissioners, and, to guard 
against any handicap to the B.B.C., the appropriation of 
the percentage by the Government should not take effect 
until after a guaranteed minimum is available for broad- 


casting. i 
0000 


THE NEUTRODYNE AGAIN. 


WV * see that in an article by Mr. Scott-Taggart in 
the current issue of a contemporary, a statement 
is made which we quote :— | 

In June, 1923, I introduced to the British Public 
the Neutrodyne method of reception.“ 

At the risk of appearing contradictory, we would point 
out that some months prior to. this date the Hazeltine 
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Members of the Technical Committee of the Union Internationale de Radiophonie 

photographed recently on the Continent on the occasion of the meeting when the new 

wavelengths for European broadcasting stations were considered and approved. The 

names, reading from left to right, are :—Mr. Steinbach (Czechoslovakia): Mr. Divoire 

(Secretary): Capt. Eckersley (Great Britain): Mr. Braillard (President): M. Gendron 
(France): Mr. Lemoine (Sweden): Mr. Van der Pol (Holland). 


Neutrodyne system was well known in this country, and 
we might refer our readers to the issue of The Wireless 
World, dated April 21st, 1923, in which an article run- 
ning into five pages deals in detail with the principles, 
and since this was the first description published in this 
country it would appear that it was The Wireless World 
which ‘‘ introduced to the British public the Neutrodyne 
method of reception.’ 
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LOW POWER TRANSMITTING TESTS. 


E are very pleased to see that the proposal made by 
a correspondent in The Wireless World recently, 
that tests should be conducted by transmitters to ascertain 
the minimum power on which they could work over given 


Wireless 
World 


AUGUST 25th, 1926 


distances, is receiving such strong support from the trans- 
mitting fraternity. Amateurs have already contributed 
largely to our knowledge of the usefulness and capabilities 
of short waves, but we believe no systematic tests have yet 
been conducted employing minimum power. We under- 
stand that the Transmitter and Relay Section of the Radio 
Society of Great Britain is keenly interested, and will 
shortly make an announcement regarding the organisation 
of tests of this nature. Meanwhile, we continue to receive 
numerous letters from transmitters, all keen to participate. 
0000 


THE “EVERYMAN’'S FOUR VALVE. 


LMOST sooner than - one would have expected it 
possible to obtain the parts and construct the set, we 
are receiving by every post letters from readets who have 
made up the Everyman’s 4-Valve.’’ All these letters 
are prompted spontaneously as a result of the enthusiasm 
which is felt as soon as the finished set 
is operated. It is not our usual practice 
to extol our own products, but in this 
case, in the interests of our readers who 
want the very best, we feel that we 
should state that our wide experience of 
sets of every description enables us fo 
agree confidently with the expression of 
opinion given by one of our readers, 
after handling the set for two days, that 
it is the best 4-valve receiver that 
exists, and we believe that no reader 
will want to miss what is undoubtedly 
the set of the season. 

The enthusiastic reports which, even 
at this early stage, we have had from 
our readers give us great satisfaction, 
for it must not be forgotten that the 
design of this receiver is the outcome of 
very considerable time and care devoted 
in our laboratory to its preparation. 
Perhaps the outstanding features which 
most appeal to the general reader are 
the extreme simplicity of construction 
and the even greater ease of operation. 


THE GENEVA SCHEME. 


HE recommendations of the Tech- 
nical Committee of the Geneva 
International Broadcasting Bureau 
have taken the form which has been generally antici- 
pated; many groups of stations each with a common 
wavelength have been formed. 

Under the new scheme 16 wavelengths are allotted 
to groups of stations, totalling some 120, so situated 
geographically as to preclude as far as possible any possi- 
bility of mutual interference. 

It would seem to us that the grouping of stations !S 
likely to lead to some trouble, especially where it 1S 
desired to listen to a station in a group when one is situ- 
ated approximately mid-way between any two, but no 
doubt the engineers responsible have considered the poss! 
bilities very, carefully. At this juncture we can but wait 
and see and hope for the best, trusting to the judgment 
of those responsible for drawing up the plan. 
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Easily Operated Two-valve Telephony Set Working on 90 Metres. 
By F. H. HAYNES. o 


N the process of conducting tests between transmitting 
stations communication invariably breaks down as 
adjustments are made. It is exceedingly difficult to 

make any drastic change in the equipment without losing 
touch, this resulting in much delay, unnecéssary trans- 
mission, and the inability to pass observations to the other 
station. Experimental work is greatly facilitated, of 
course, where a land line telephone service is available. 

Auxiliary sets of apparatus, constructed to be quite 

independent of the main transmitting and receiving gear, 
will provide an almost greater facility for discussing the 
tests in hand than can probably be provided by the public. 
telephone service. For-this purpose, the auxiliary equip- 


ments must be inexpensive, consume small power, be easy 


to operate, and reliable. Duplex : 
working would be an advantage, and 
although it can be carried out by 
using two wavelengths of, say, 90 and 
150 metres, the extra com- 
plication renders such a 
system perhaps not quite 
so reliable, and, at any 
rate, not so convenient to 
set up as ordinary two-way working which can 
be carried on without a hitch, given a simple 

change over from transmit to receive. F 


Some valves for Transmission and Reception. 


The principal feature of a combined trans- 
mitter and receiver, developed essentially as 
a substitute for the land line telephone, is 
that the same valves are used for transmission 
and reception. The D.E.5 type valve can be 
used quite well as a low-power transmitter on 
potentials of between 150 and 250 volts, 
whilst it is equally useful as a detector on 
about 35 volts, using leaky grid condenser 
rectification. The modulating valve recom- 
mended is a D.E.5A., which, by suitable 
switching arrangements, will serve as an L.F. 
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amplifier. It is the grid and plate connections that must 
be switched over, and the performance of the set will be 
in no way impaired if a reliable type of switch is chosen 
and the apparatus distributed around it so that all leads 
can be short and direct. : . 


Choke Modulated Transmitter, 


The circuit of the transmitter makes use of the choke 
method of modulation, and the oscillatory circuit com- 
prises a grid coil with variable coupling, a closed circuit 
to produce an approximately fixed wavelength; and a 
loose-coupled aerial inductance, the latter being coupled 
also to the tuned circuit of the receiver. The receiver 
consists of a tuned grid circuit, with reaction coupling, 
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The same valves are used for reception as for low power transmission 
and a four pole switch transfers the grid and plate connections. For work- 
ing over a limited range D.F.A.1, D.E.5, 
are suitable and for higher power the L.S.5 may be used. The transmitting 
circuit is choke modulated and the receiver comprises a detector valve an 


B.4, or P.V.5D.E., type valves 


L.F. stage. 
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Low Power Transmitter-Receiver.— 


and a transformer coupled L.F. amplifying stage. To 
tune the aerial a seven-point switch adjusts the number 
of turns in circuit, and the set can, in fact, be operated 
on any aerial consisting of between soft. and r1ooft. of 
wire, and having a capacity of more than o. ooo f mfd., 
and not greater than 0.0003 mfd. The normal wave- 
length is 90 metres, which was given in this particular 
instrument when 11 closed circuit turns were connected 
across the closed circuit condenser, which has a capacity 
of o.ooor4 mfd. Appreciable changes in wavelength 
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THE CLOSED CIRCUIT CONDENSER OF THE TRANS- 

MITTER. It is easily built up of brass plates bolted together 

with 4 B.A. screws. Sharp edges should be removed and the 

plates bonded together by strip of brass on one edge of 
ea set. 


are produced, however, as the grid coil is rotated, but 


when once set up no further adjustment of grid coupling 
is required, even when changing over from one aerial to 


another. The anode tap is connected to the top of the 


coil, and, as will be found with most loose-coupled trans- 


mitting circuits working on wavelengths below roo metres, 
the full inductance can, if required, form the closed cir- 
cuit without the provision of additional turns for connect- 


ing the anode tap. 


i Fixed Reaction Coupling. 


An adjustable reaction coil is used 7% 
on the receiving side, but when the $0509 â 
coupling is once set, and using a given 
H.T. potential, no further alteration of 
coupling is necessary, as the closed cir- 
cuit is tuned over the bigger part of its 
scale. Searching with the closed circuit 
condenser is not intended, and a move- 
ment of a few degrees only is required 
to allow for small changes of wave- 
length. 

When constructing a transmitting set 
one finds that there are very few ready- 
made components available, and, in 
consequence, the tuning inductance, the 
closed circuit condenser, the speech 
choke, the H.F. choke, the grid leak 
resistance, and the microphone trans- 
former all need to be made up. 

Perfect insulation is required between 
the turns of the coil, and to prevent 
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dielectric loss by the use of unsatisfactory insulating 
material, turns must be, as far as possible, air spaced. 
Amateurs sometimes find difficulty in building a coil in 
which the turns of wire are carried in holes on strips of 
insulating material, and a simpler method has therefore 
been devised. The wire, No. 16 hard-drawn copper, is 
measured off, straightened by stretching, and pieces of 
insulating sleeving, Jin. in length, are threaded on. The 
number of pieces is six times the number of turns, that 
is, about 50 for the aerial coil and 96 for the oscillatory 
circuit. The wire is pulled tight as the ebonite former 1s 
rotated, sliding the pieces of sleeving along so that they 
lie in line at intervals of one-sixth of the circumference. 
Air spacing is thus obtained between the turns, which are 
slightly raised above the surface of the ebonite former, 
and the grip produced by the pieces of sleéving will 
prevent the turns from slipping. 

The wire should be cleaned before winding and pulled 
tightly all the while. A straight edge can be used to 
force the pieces of sleeving in line after the coil is 
finished, the beginning and finished ends merely hooking 
into holes in the ebonite. If desired, a coating of shellac 
vamish may be applied to hold the insulating pieces to- 
gether and to prevent the wire from becoming tarnished, 
though the varnish should be kept away from that part 
of the aerial inductance where the tapping leads are to 
be soldered. 

Full details for preparing the former before winding 


‘can be taken from the accompanying drawing, and it 


might be mentioned that care must he taken in setting out 
the positions for the holes, making sure that they are 
exactly diametrically opposite. If a 4in. twist drill is 
not available for making the holes, the size may be 
reduced to Zin. or even }in., using zin. or in. ebonite 
rod for the spindles, though zin. is given so that the coils 
will remain firmly in position. All of the finer wires are 
terminated by threading through pairs of small holes and 
semi-flexible leads, consisting of six strands of No. 36 
soldered to the ends of the two moving coils, the flexible 
leads being held firmly at the point of connection. The 
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THE TUNING INDUCTANCES. Uniform air spacing between the turns of the 
transmitting inductances is obtained by the use of short pieces of insulating sleeving 
which assist in keeping the turns securely in position and liftin 
above the face of the former. 


the wire slightly 
The reaction and grid coupling coil formers are just 
atight fit on the ebonite spindles. 
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Low Power Transmitter- 
Reeeiver.— 

coil 1s attached to the panel 
with ebonite spacers and 
2 B.A. countersunk-headed 
screws and back nuts, one 
being slightly cut away to 
give clearance for the end 
turns of the transmitting 


coil, and the other is 
attached at a position 
between the aerial and 


receiving circuit windings. 
The amount of wire re- 
quired for the aerial and 
closed circuits is 8ft. and 
14ft: respectively, although 
lengths slightly in excess 
of these should be measured 
off. The inductance of the 


aerial coil is 12 micro- FRONT PANEL. Sizes of holes. 

i B, centre hole for condenser 7/16°. 
he Die S. and the closed E, 7/32° te accomodate 2 B.A. countersunk screws. 
circuit 27  microhenries. 


On the grid coil of the 
transmitter sixteen turns of No. 26 D. S. C. are wound 
in two sections, each turn being spaced by a distance 
equal to its thickness. The closed circuit of the receiver 
consists of fourteen turns wound in two zin. sections, so as 
to leave the spindle of the reaction coil free for with- 
drawal if necessary. There are sixteen turns of No. 30 
D. S. C. on the reaction coil wound in two sections with 
turns touching. 


Closed Circuit Condenser. 


One of the simplest methods for constructing a closed 
circuit air dielectric condenser is to make use of rec- 
tangular brass plates assembled with ends projecting 
alternately from either side. Hard brass sheet, No. 26 


S. W. G. is used for making the plates, which are re- 
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holding down screws for the condenser, 4 B. A. and drilled accordin 
ammeter screws. J, 1/8 and countersunk for No. 4 wo 
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A. le or to give clearance for the ammeter terminals. 
D, 1/4” to take the Athol valve holder sockets (reversed). 
F, 7/3 holes for terminals. G, 5/32” for 


to template. H, 5/32” for 
18° 


screws. K, 1 
duced to size by breaking off at heavy scratch lines, obviat- 
ing the curled-up edge which results when snips are 
employed. The brass must, of course, be hard-rolled if 
this process is to be followed. | 

Holes are made in the corners to give easy clearance 
to 4 B.A. screws, and the positions must be accurately 
located, or difficulty will be experienced when assembling. 
It is advisable to anneal the plates by heating to a dull 
red heat and quenching in water, which removes springi- 
ness, so that when hammered with a mallet they can 
be made perfectly flat. The plates must be made bright 
with emery-paper and the sharp edges removed. The 
drawing shows the method of assembly, and one or two 
thin washers can be used to adjust the spacing. 

Countersunk holes are made on the underside of the 
os ebonite base piece to recess 
the heads of the screws. 
Each set of plates should be 
bonded together by soldering 
a piece of No. 16 wire, or 
thin strip of brass, down the 
edges. A liberal dielectric 
thickness is required between 
the plates, and actual spark- 
ing will take place at paints 
where they are too near 
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Modulation Choke, 


To obtain a reactance at 
least equal to four times the 
impedance of the modulating 
valve, the inductance of the 
choke coil will need to be 
not less than 15 henries, 
assuming the use of a 
D. E. 5A. modulating valve 
and a speech frequency of 


BASEBOARD LAYOUT. The components can be identified by reference to the wiring diagram. 
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Low Power Transmitier-Receiver.— 

type valve, and, as the oscillator is a D.E.5, a choke hav- 
ing a value of 20 to 30 henries is desirable. If an old 
intervalve transformer is available, particularly one hav- 
ing a core of liberal cross section, such as a Marconi 
„Ideal,“ the sections can be rewound with No. 38 
S.S.C. so as to form one complete spool. 

A speech choke can be purchased already made up 
and consisting of some 10,000 turns of No. 38 enamel- 
covered wire on a core somewhat Jarger than the average 
mtervalve transformer. An ordinary H.T. smoothing 
choke of liberal size, such as is supplied for the construc- 
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REAR VIEW. Showing the pees eget of the components. 
baseboard. The vertical w 


tion of battery eliminators, will, however, serve the 


purpose. 
Microphone Transformer. 


Another component to be made up is the microphone 
transformer, and, although this part can be obtained to 
order, it is not a difficult matter to adapt, say, a Marconi 
Ideal Junior ’’ by substituting a new primary. This 
transformer consists of three sections, and the primary 
spool, which is in the centre, is rewound full with No. 
28 D.S.C., the secondary winding being left undisturbed. 
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The new primary winding is suitable for use with the 
high-resistance solid back type of microphone, although 
it will work almost equally well with practically any 
form; the winding being liberal will prevent noises aris- 
ing from arcing in the microphone. An Igranic low- 
ratio transformer can be rewound in this way, or any 
other intervalve transformer in which the primary winding 
is assembled as a separate section. 


Transmitter Grid Leak. 
The grid leak of the transmitter, which in conjunction 


with the grid condenser is used for biassing the oscillator 
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The wiring as far as possible should be kept down to the face of th 
re from the closed circuit condenser is provided in readiness for tuning the transmitter. 


valve, has a value of between 8, ooo and 10,000 ohms 
with a grid condenser of o.oor mfd. It consists of 
40 yards of No. 47 D.S.C. Eureka wire. The required 
length should be measured off, folded back double, and 
wound double on a small spool, so that the winding 1s 
practically non-inductive. Such a resistance is inexpensive 
to purchase. 


Radio-Frequency Choke. 


A piece of ebonite tube 2in. in length by rdin. in 
diameter carries the winding forming the radio-frequency 
A 12 
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Low Power Transmitter-Receiver.— 
choke. It has an inductance of about 2,000 micro- 
henries, and consists of a single layer of No. 40 D.S.C. 


Assembly. 


With all components to hand, the microphone trans- 


former, the two valve holders with transformer primary 
condenser placed between them, the modulating choke, 
the radio-frequency choke, the two grid condensers and 
leaks, and the feed condenser may be secured to the base- 
board, together with a five-contact connecting strip for 
the battery leads. In addition, a piece of Zin. ebonite 
rod, some 2#in. in height, is set up from the base to give 
support to the wires connecting. to the flexible leads of 
the transmitter grid coil. ä 
The front panel is made up and the various components 
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mitting inductance, must be wired together with the 
ammeter and terminals before the panel is attached to 
the baseboard. 

Wiring— -up is invariably the most difficult task in making 
a set, and in this instance, where compactness has been 
a consideration, the only permissible method consists of 
using straight lengths of No. 16 tinned wire, carried in 
insulating sleeving. The sleeving is slipped over the 
wire and subsequently bent to shape. To facilitate the 
connecting of the wires to the switch, the intervalve trans- 
former is not screwed in position until the entire winding 
is completed, except for the transformer connections. 
A small iron will be needed to make these final connec- 
tions, together with those made to the valve socket 


and used for connecting the telephone receivers and 
microphone. 
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PRACTICAL WIRING. Use No. 16 tinned wire in sleeving. The reference numbers show the operation of the change-over switch by 
turning to the theoretical circuit diagram. 


secured in position. The aerial ammeter shown is an ex- 
Government instrument of a type easily obtainable from 
dealers, and has a range up to 1.5 amperes. Meters are 
obtainable, reading only to o.5 amp., and although prob- 
ably more suitable for such a low power set the low 
reading instrument has a higher resistance. 

The seven-point switch, which is particularly suitable 
owing to its design for tapping the turns of a trans- 
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The table type telephone set is an ex-Government 
one, a four-way cord being substituted for the three-way 
with which these instruments are fitted and terminated in 
a valve base. The pol pieces of the receiver were re- 
wound with No. 46 S.S.C. wire. Other types of micro- 
phones are obtainable, one form of which is provided 
with a swinging arm, which may be screwed to the side 
of the cabinet, connected up by flexible wire, the valve 
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PARTS REQUIRED. 


Panel Idin. x 7in. x jin., baseboard and cabinet (Ward T. 
Lock, 15, St. Peter’s Terrace, Bath). 

Ebonite Tube, 6łin. in length by 3}in. diameter ; also 4in. 
fn length by 2in. diameter. Ift., jin. diameter, with 
zin. hole. 

Miscellaneous wire and sleeving as stated. 

Inter valve transformer ratio 1 to 4 (G. E. C.). 

Modulation choke (Richard Bundy, 13, New Road, Ponders 
End, Middlesex). 

Microphone transformer (Marconi Ideal Junior 1:4, with 
rewound primary). i 

2 Valve holders (Benjamin). 

Valve holder (Athol). 

Tuning condenser, 0:00025 mfd. 


Low Power Transmitter-Receiver.— 
socket being substituted by a jack fitted with additional 
contacts for closing the microphone circuit when the 
telephones are plugged in. 

To avoid the use of filament rheostats, the connection 
from the L.T. positive to the valve holders is made with 
No. 26 Eureka wire carried in sleeving, an additional 
3 or 4 inches being coiled to provide the required 
resistance. It was originally intended to connect up the 
grid Battery with leads forming part of 
the battery cable, but it was found 
that by so doing additional coupling is 
produced between the grid and plate 
cirerits. 


Adjusting and Testing Out. 


It will be found helpful to build 
the two sets comprising the two stations 
simultaneously, so that the trans- 
mitter of one can be used to test the 
receiver of the other. The reaction 
coil of the receiver is, of 
brought to a position of minimum 
coupling consistent with 
obtaining silent oscilla- 
tion over the working 
range of the tuning con- 4 
denser, and as an ordin- 
ary two-valve short-wave 
receiver will put up a 
good performance. 

The best method of get- 
ting the transmitter going 
is to insert only the 
oscillator valve and con- 
nect a milliammeter in the H.T. battery lead. Tempo- 
rarily connect the closed circuit tap to the middle of the 
coil and rotate the grid circuit inductance until self- 
oscillation is produced, as indicated by a decrease in the 
reading of the milliammeter. A 0.0003 mfd. variable 
condenser connected across the aerial and earth terminals 
should then give a reading on the aerial ammeter and give 
rise to an increase in the plate current. Connected to the 
aerial a reading will be obtainable on the ammeter by 
adjusting the tapping switch, and although only small 
the meter serves merely as an indicator. A reading of 
just over o. 1 amp. was obtained on go metres when the 
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Slow motion dial (Rothermel Radio Corporation, 24-%, 
Maddox Street, London, W. I). | 

2 Condensers, 0:001 mfd. (Dabilier, type 620). 

2 Condensers, 0:002 mfd. (Dubilier, type 577). 

1 Grid condenser with clips (T.C.C.). 

Grid leak, 2 megohms (Dubilier). 

Aerial hot wire ammeter (Electradix Radio, 218, Upper 
Thames Street, London, E.C.4, or T. W. Thompson & 
Co., 39, London Street, Greenwich, S.E.10). 

4-pole change-over switch (Utility). 

6-way cable (Lewco London Electric Co. and Smiths, Ltd.). 

7-point switch with arrow knob (Rothermel). 

Brass, screws, spacing washers, connecting tags, ete. 


set was connected to an aerial having a capacity of 
0.00018 mfd. . 
A conservative estimate of the range of communication 
is 10 to 20 miles, depending upon aerial dimensions and 
local conditions. Having only a single dial, the set is 
exceedingly simple to operate. The transmitters of the 


two stations are not tuned to exactly the same wavelength, 
so that the grid circuits of the receivers may be detuned 
from the transmitters. 


The movable coupling coils will 


THE COMPLETE INSTRUMENT. Acable is used for connecting the batteries, and the filament 
circuit can be closed by a simple relay connected to the microphone leads. 


take up positions almost at right angles to each other. A 
filament switch is not fitted as the writer preferred to 
connect a simple high-resistance telephone switchboard- 
type relay across the primary winding of the microphone 
transformer, with its contacts in the positive filament 
lead, so that when the receiver is removed from the 
hook the microphone circuit 1s closed and the filament 
supply switched on. Thus, with a prearranged trme for 
calls, correspondence can be conducted, the only adjust- 
ment necessary, perhaps, is that of slightly rotating the 
vernier dial for best speech, communication being facili 
tated by the simple change-over from transmit to receive. 
4 14 
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A Section Devoted to the Practical Assistance 


A SIMPLE LOUD-SPEAKER SET. 


Now that valves of high magnifica- 
tion and comparative high efficiency 
are coming on the market, it is worth 
while to consider the circuit shown in 
Fig. 1 as the basis of a receiver for 
working a loud-speaker on signals 
from the local station. The principal 
advantages of the arrangement lie in 
its simplicity and the high quality of 
reproduction obtainable with inex- 
pensive components. It should be 
clearly stated, however, that the com- 
bination of a ‘‘ bottom bend ” de- 
tector valve, without reaction, and 
with one resistance-coupled L.F. 
stage, is only capable of giving really 
adequate loud-speaker volume when 
used under conditions where a plain 
crystal set gives signals just audible 
(if not distinguishable) with the ear- 
pieees held at a distance of a few 
inches from the ears. 


Fig. 1.—A simple and inexpensive 
receiver. 


Although, as already stated, the 
necessary components are essentially 
low in cost, it must not be assumed 
that parts of poor quality can be 
used. Due to the fact that both the 
grid and anode resistances have un- 
usually high values, it is essential 
that the insulation throughout should 
be as nearly perfect as is possible. 

A 15 


The anode resistance may be of the 
tubular ‘‘ metalised ’’ type sold for 
use as grid leaks. Its value should 
be unaffected by change of voltage. 


The by-pass condenser C, which is 


shunted across the anode resistance, 
should have a very low value. In 
practice a capacity of o.oo005 mfd. 
is generally sufficient, and a consider- 
able increase over this figure will re- 
sult in a perceptible lowering of tone, 
as well as a reduction in volume. 
This is due to the fact that at the 
higher audible frequencies the con- 
denser tends to act as a partial short- 
circuit across the resistance, with a 
consequent reduction of, the voltage 
applied to the grid circuit of the next 
valve. Incidentally, this property of 
the shunting condenser may be turned 
to good account when dealing with a 
loud-speaker which tends to reproduce 
a higher note with undue emphasis. 
As already. suggested, the detector 
valve should have a very high ampli- 
fication factor, while a small power 


valve is recommended as a L.F. am- 


plifier. With an applied H.T. volt- 
age up to the maximum recommended 
by the manufacturers, a detector will 


also operate at its best on a high 


anode voltage, and there is little 
point in providing a separate H.T. 
connection for this valve. 

The receiver may be further simpli- 
fied by substituting an aerial tuning 
variometer for the coil and condenser 
combination shown. 

O0 000 
VISUAL INDICATION OF 
DISTORTION. 

The uses of a double-range volt- 
meter were discussed in this section 
of The Wireless World for 
August 11th, where it was shown 
how the instrument could be per- 
manently installed in a receiving set 
and, by a moderately simple switch- 
ing device. conld be made to show 
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the voltage across either the L.T. 
battery or any valve filament, or, 
alternatively, across any section of 
the high-tension battery. 

By adopting the slightly more com- 
plicated arrangement shown in 
Fig. 2, which necessitates the use of 
an extra three-pole change-over 
switch, it is possible to make the 
meter serve as a visual indicator of 
that form of distortion caused by 
overloading in the last L.F. valve, 
in addition to the performance of its 
usual functions. It may seem that 
the presence of distortion is sufh- 
ciently evident to render unnecessary 
the use of any special device, but ex- 
perience shows that it is by no means 
easy to decide by ear whether poor 
quality of reproduction is due to 
what is usually described as fre- 
quency distortion or amplitude distor- 
tion. These expressions are almost 


TO 
EXTRA H.T.+ H.T 
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Fig. 2.—Switching arrangements for a 
double range voltmeter. 
self-explanatory ; the former refers to 
that form of distortion caused by ag 
unequal amplification of the different 
frequencies which make up musical 
and other sounds, and the latter to 
overloading of one or more of the 
L.F. amplifying valves by the ap- 
plication to the grid circuits of 
greater voltage swings than can be 
adequately handled, either on account 
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of the natural limitations of the 
valves, or the fact that the steady 
working voltages are incorrectly 
chosen. 

As has been pointed out at various 
times in the pages of this journal, 
amplitude distortion in any L.F 
valve may be made evident by observ- 
ing the needle of a milliammeter con- 
nected in its anode circuit while 
signals are being received. If appre- 
ciable kicks or movements of the 
needle are noticed, it can safely be 
assumed that the valve in whose 
anode circuit the meter is connected 
is being overloaded or incorrectly 
operated ; in other words, that the in- 
coming signals are giving rise to 
voltage swings of sufficient amplitude 
to make its grid so positive that a 
flow of grid current is started, or so 
negative that a rectification effect is 
produced, due to encroachment on to 
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the lower band of the characteristic 
curve. 

Almost any current-indicating de- 
vice of sufficient sensitivity can serve 
in this capacity, and a moving-coil 
voltmeter, such as is under discussion, 
taking some 15 milliamperes for a 
full-scale deflection, is quite suitable. 
The low-voltage section should be 
used, as its resistance, though fairly 
high, is low in comparison with that 
of the loud-speaker windings, which 
are in series with it. 

Referring to the circuit diagram, it 
will be seen that the position of the 
three-pole switch S, decides whether 
the voltmeter is to be used as an over- 
load indicator, or as a measuring de- 
vice. In the up position the 
low-voltage section (— and + 6-volt 
terminals) is connected directly in 
series with the anode of the output 
valve, the loud-speaker, and the 
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H.T. battery, while the moving of 
this switch to the down position 
will connect the negative terminal of 
the meter to the common negative bat- 
tery lead, also joining the alternative 
positive terminals to either the H.T. 
or L.T. distributing switches, depend. 
ing on the position of the change-over 
switch S,. At the same time, the 
third pole of the switch S, completes 
the valve anode circuit. 

It should be carefully noted that 
the switch S, must be in the 

neutral“ position when the meter 
is acting as an overload indicator. 

A useful indication of the emission 
of the valve is also provided. 
although, of course, the reading will 
only be comparative. A considerably 
reduced deflection, under usual oper- 
ating conditions, will indicate that the 
emissive properties of the filament 
have fallen off. 


No. 41.—Point-to-point Tests of an H.F. and Detector Receiver. 


A few simple tests, which will facilitate the location of faults, are shown below. These tests are more 
particularly applicable to a receiver which has developed a fault after having functioned satisfactorily, 
bul may often be of assistance in detecting a defective component or bad connection in a newly 


constructed set. A pair of phones with a small 


battery 


may be used as an indicating device. 


Batteries should be disconnected before testing. It is assumed that the valve filament circuits are mtaci: 


Application of the testing circuit across A and A, will indicate 
continuity through the aerial coil and its connections, and, with 
this coil removed, will show a short circuit in the tuning condenser, 
sible internal contact between grid 
and filament of the valve will also be shown. Tests of the H.F. 
transformer primary are made between B and B, and of the 

Insulation between the windings is 
tested between B and C. The continuity of the whole H.F. anode 
circuit is indicated by a test between B and H. T. sermalual, and 


which should be rotated. A 


secondary betwee and Ci. 


er 


eard). 


rememberin 


insulation of the anode between B and L.T.— 


H.T + 


The grid c condenser is tested across D and D,, with leak remored 
only a faint click, due to the flow of charging current, should be 
The insulation of 
be tested between E and 
ng that in the case or the grid test the ‘capacity click wil 
still be heard, as the condenser Fand Et in circuit 
by-pass condenser is tested across E and E 
while the continulty of the complete anc 
connected or terminals shorted) is shown 
E and the 
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TELEARCHICS. 


The Wireless Control of Machinery. 


By A. P. CASTELLAIN, B.Sc., A. C. G. I., 


N this series of articles the writer intends not only to 
deal with the theoretical aspect of Telearchics, but 
also proposes to give practical constructional details 

to enable the reader to’ carry out simple and instructive 
experiments in distant control, and also details of how 
to make at least one wirelessly controlled model. 

There is very little of a definite nature published about 
Telearchics, probably because most of its applications are 
for war purposes—and, in fact, as far as the writer is 
aware, there has been no definite name for the subject at 
all, so that he proposes to call it Telearchics-(lit., distant 
control). 


Methods of Distant Control. 


The thought of controlling a piece of machinery from 
a distance is a very fascinating one, more especially so 
if the machinery is complicated. There are many ways 
of obtaining this control, depending on the nature and 
action of the machinery, and perhaps the most obvious 
way is by direct mechanical manipulation of the controls 
on the machine itself by means of wires or rods to the 
operator—an ordinary railway signal forms a good illus- 
tration of this method. 


A very sensative relay—the Weston, which operates on about 40 
micreampe 


res and controis up to about milliamperes. 

By going a step further, machinery may be controlled 
by direct electrical means, the connection between the 
operator and the machinery being in this case an electric 
cable—as an example of this, when a big civil engineer- 
ing work, such as a dam, has been completed and is to 
be formally opened, this is usually done by the mere press- 
ing of a button by the official concerned, which would 
perhaps control the opening of several sluices. 

In the next class of controlling arrangements the 
material connection between the operator and the machine 
is eliminated, and this is where the control becomes much 
more interesting. 


A17 
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There are many forms of this type of control, but 
before proceeding to describe some of these it would per- 
haps be as well to get a clear idea of just how much 
or how little apparatus at the receiving end is necessary 
to be controlled fiom the transmitting end. 

We all know how easy it is to turn on an electric light 
by means of a switch. What we have to do to control 
the light in this case is to arrange sufficient apparatus at 
the receiving end to turn the switch on. It is also pos- 
sible to start up a large electric power station by turn- 
ing on a switch of the same size as the light switch just 
referred to—readers who visited Wembley last year will 
no doubt remember that something of this sort was shown 
there—thus, if we have the same apparatus which would 
operate the switch we can start up the power station. 


Pig. i1.—Showing the fundamental arrangements for Jstant 


centrol. Cactus controli; T- generater of ether waves; 
R=receiver of ether waves; B= ether waves; 
Ar apparatus t 


The point illustrated here is that the apparatus directly 
concerned with receiving the distant control is not necessarily 
any different or more complicated when a large amount 
of power has to be controlled than when a small amount 
of power is controlled. In short, then, if it is possible 
to close a switch of some sort at the receiving end, be 
it ever so small and light, then it is possible to control 
any amount and form of power that can be operated by 
switching. 


Relays in Series. 


The method of dealing with large powers is quite 
simple and is as follows: Suppose the first switch (con- 
trolled by the transmitter) closes a circuit consisting of 
a small cell and a coil which operates a larger and more 
robust switch, which in turn deals with a current many 
times that which operates the first switch. When No. 1 
switch closes, the coil of No. 2 is energised and No. 2 
switch closes and may, if desired, operate a No. 3 switch 
which could be quite a large one—and this process can 
be extended. 

Switches such as ve which control currents many 
trmes larger than those by which they are operated, are 
called relays. 

Various relays are illustrated in the photographs, which 
show types taking from 40 microamperes (the Weston 
Relay) to the large train contactors controlling hundreds 
of amperes. 

The wireless ‘‘ self-starter,” described by the writer 
in a previous issue of this journal’ gives an illustration of 
the use of relays in series. The operating current of the 
first relay is about 40 microamperes, while the valve 
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Telearchics,— 
current controlled is 1.6 amperes—#.e., a ratio of 40,000 
obtained by two relays. 

It should be clear by now that in order to control any 
apparatus operated by switching or any combination of 
switches, all that is necessary to control directly from the 
transmitting end is one or more sensitive relays. 


A more robust relay, operating on about 40 milliamperes and 
controlling up to about 6 amperes. 

In all distant control arrangements there are two main 
parts, namely (1) the apparatus for transmission and 
reception of the controlling energy, and (2) the apparatus 
to be controlled. 

Part (1), with which we are immediately concerned, 
may be further subdivided into: (a) the apparatus for 
producing the controlling energy; (b) apparatus for con- 
trolling this at the transmitting end; and (c) apparatus 
for receiving and detecting the controlling energy at the 
receiving end. 

The ether of space forms a possible link between all 
objects—in our universe, at any rate-—and thus the con- 
trolling energy may conveniently be in the form of ether 
vibrations, though earth conduction and sound waves have 
been used, with little success, however. 

There are various kinds of ether vibrations, differing 
merely in the rapidity of vibration (frequency), and conse- 
quently in their outward effects, and the best known are: 

X-rays, 

Ultra-violet rays, 
Visible light, 

Heat or infra red rays, 
Radio waves, 


in order of frequency, X-rays being the highest and 
radio waves the lowest frequency. 


— — ow oe — — 


ALTRA VIOLET- — 
D RAYS. = = 


Fig. 2.—Ultra-violet detectors (a) gral id form (b) suggested 

improved form. VS evacuated quarts bulb containing a flat anode 

and pointed, or wire, cathode on which the ultra violet-rays fall; 

B- battery of 100 to 300 volts; G- current detector In the 

improved form (b) L= quartz-lens ; F. cathode at focus of lens 
directly connected to grid of valve. 


The fundamental arrangements for distant control may 
be diagrammatically summarised as shown in Fig. 1. 
For the present, at any rate, the writer intends to deal 
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only with ether wave control, leaving out sound and earth 
conduction, as this form (or, rather, forms, for there are 
many) is by far the most interesting and successful. 

Having now briefly discussed what kinds of control 
energy are available, we will proceed to study each of 
them a little more in detail. 

X-rays. 

It is rather doubtful if these would be of any use as 
a form of control energy, since they are absorbed in a 
comparatively short distance by the air—in other words, 
the range of control by X-rays would only be of the order 
of a few feet at most. The detector for X-rays might 
depend for its action on the ionising effect of these rays, 
or perhaps on fluorescent effect of certain substances in 
the presence of X-rays, the latter effect being used in 
conjunction with a light sensitive cell. In any case, 
however, X-rays do not scem to be a practical form of 
control energy. 


Ultra—violet Rays. 


These are sometimes called actinic or photographic 
rays, owing to their action on a photographic plate. Here 
again it is rather doubtful if these rays are much use for 
control, as they are considerably absorbed by the atmo- 
sphere, though to nothing like the extent that X-rays are. 


(b) 


Fig. 3.—Various forms of selenium cell as constructed by the 
following workers: (a) Siemens, (b) Mercadier, (c) Ruhmer-Bronk. 
(d) Weinhold. 

For the detector, an arrangement like that sketched in 
Fig. 2a could be used. 

It depends for its action on the fact that ultra-violet 
light has a powerful effect in helping the discharge of 
electrons from a negatively charged conductor. In 
Fig. 2 ultra-violet rays are allowed to fall on the cathode, 
causing it to emit electrons which „travel to the positively 
charged anode to form an electric current. This current 
is likely to be fairly small, and in Fig. 2b the writer 
suggests an improved ultra-violet detector in the form of 
an ordinary thermionic valve, with the grid connected 
inside the vacuum to a conductor placed at the focus of 
a quartz lens. In the ordinary way, the plate current 
would be extremely small, owing to the grid becoming 
negatively charged with electrons (the ordinary free 
grid ’’ effect), but when ultra-violet light is allowed to 
fall on the quartz lens, some of the electrons on the grid 
would be freed to go to the plate, thus reducing the 
negative charge on the grid and increasing the plate cur- 
rent. As a practical detail, the bulb of the detector 
would probably have to be made of fused silica in order 
to seal on to the quartz lens, which is used as it offers 
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very little obstruction to ultra-violet light, while ordinary 
glass almost completely cuts it out. 

The generators of, ultra-violet rays most commonly 
used are the tungsten arc (i. e., an electric arc between 


A small relay (Hewitt Co) on a mercury arc rectifler— this handles 
up to about 20 amperes. 


tungsten rods) or the mercury vapour lamp; thus ultra- 
violet rays form a useful method of control over short 
distances, and have the advantages of invisibility, in- 
audibility, and simplicity of production and detection, but 
they have the disadvantage of being capable of producing 
nasty burns on the operator, especially after long ex- 
posure, though this could no doubt be got over by suitable 
screening. 


` 


Visible Light. 

This is by far the easiest form of ether energy to pro- 
duce and receive, since the human body is directly sensi- 
tive to it. Strictly speaking, we cannot exclude the human 
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„ detector ’’ in telearchics, but it has been decided to do 
so in this series of articles. The visible waves represent 
the colours of the rainbow, from violet at one end, to red 
at the other, and, apart from their optical and chemical 
effects, they are capable of producing changes in the elec- 
trical properties of several substances. The best known 
of these substances is selenium, which changes its elec- 
trical resistance when light falls upon it.“ 

Various forms of selenium cells, as they are called, are 
shown in Fig. 3 (a), (b), (c), and (d), but the principle 
of all of them is the same, f.e., a layer of selenium 
between two conductors, ‘usually platinum wire. 

The average resistance of these selenium cells is, say 
about five thousand ohms in the dark, and when the cel 
is brightly illuminated the resistance may be about thre 
thousand ohms. However, some cells have a mucl 
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: Another view of the relay. A=relay coil, B=relay contacts. 


higher resistance than this, but give about the same per- 
centage variation in resistance when illuminated. 

One peculiar property of selenium is the lag ”’ or 
delay between a change in intensity of the illumination 
and the corresponding change in the resistance of the 
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selenium—in other words, the selenium cell takes an 
appreciable time to respond to variations of light in- 
tensity, and, furthermore, it behaves as though it became 
tired after a time, and takes longer to respond, and then 
does not respond so much. This effect makes selenium 


unsuitable where very rapid variations of light are neces- 


sary for control work—in light telephony, for example— 
but quite suitable for operating machinery by differ- 
entiating simply between light and dark—such as would 
be obtained by using a shutter in front of the transmitting 
light. 


n 
RE 
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A contactor (B.T.H. Co) used for the automatic starting of a large 
motor. A=relay coil, B=relay contacts. 


Visible light also has the property of causing certain 
metallic substances, such as sodium, potassium, and rubi- 
dium, to emit electrons, the number of electrons emitted 
in this way depending, for monochromatic (i. e., single 


frequency) light, only on the intensity of the light. These 


electrons are conveniently emitted in a vacuum in which 
is placed a collecting plate charged to a high positive 
potential with respect to the emitting electrode—the whole 
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arrangement being called a photoelectric cell. Fig. 43 
and 4b show diagrammatically the arrangement of the 
elements in a photoelectric cell. Since their action de- 
pends on the emission of electrons in vacuo, there is, to 
all intents and purposes, no time lag whatever between 


a + b 


Fig. 4.—Photoelectric cells. Q=quartz window, A=anode, 

K- cathode, H= hole in cathode for rays to enter. The rays in type 

(b) are reflected many aca ee the cell and thus the effect is 
ncreased, 


the variation in light intensity and the variation of current 
(i.e., number of electrons) through the cell. The chief 
disadvantage of the photoelectric cell for machinery con- 
trol work is the small current available—the current 
through the cell being of the order of 10 ampere (i. e., 


——.—-- ampere), which means that considerable am- 
100 million 


plification by means of valve amplifiers is necessary 
before the current is large enough to be useful. 

The great advantages of light control are simpliity— 
especially for the transmitter— _ 


and selectivity, since quite a A 
narrow beam of light may beh G 
used, while the disadvantages B 


from some points of view are: 

first, that an uninterrupted path Fig. 5.— Thermo—junction 
between transmitter and receiver ia 

is necessary, and, secondly, that the control may be 
obvious to an observer with no special apparatus—espec!- 
ally at night time. 


Heat Rays. 


As in the case of visible light, heat rays are easy to 
produce and comparatively easy to receive. The usual 


Fig. 6.—Arrangement of apparatus for heat-ray control. 


detector for radiant heat is called a thermo-couple, and 
consists essentially of two wires or rods of dissimilar con- 
ductors, A, B, joined to each other at one end and through 
some current-indicating device, G, at the other (see Fig. 5). 

If the joined end, V, of the conductors is heated, an! 
the other junctions kept cool, then a current will flow 
round the circuit. 

If several thermo-couples are joined in series in order 
to obtain greater sensitivity to heat rays, then the arrange- 
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ment is called a thermopile. The detector for heat rays is 
thus quite simple, and the sensitivity depends on the 
sensitivity of the indicating instrument G (Fig. 5). 

As in the case of visible light, heat rays may be con- 
centrated by means of a curved mirror usually parabolic 
in shape—and thus the possible distance of control with 
a given receiver and transmitter greatly increased, and 
a diagram for a heat ray control scheme is given in 
Fig. 6. 

Again, as in the case of light rays, it is necessary to 
have an uninterrupted path between transmitter and re- 
ceiver, so that a simple metallic shutter (S, Fig. 6), 
placed so as to obstruct the path of the heat rays, will 
give sufficient control. Heat 
rays have the same ad- 
vantages and disadvantages 
as vistble light, with the ex- 
LAMP ception that they are prac- 
A tically secret, i. e., not obvi- 

ous to an observer, unless 
he is in the direct path of 
the rays. 


RELAY TONGUE 


Fig. 7.—Local circuit controlled 
by reiny. 


Radio Waves. 


Control by radio waves is completely electrical, and 
thus it would seem to be much simpler than mixed forms 
of control, but, in fact, this is not entirely so, for the 
very simple reason that, in general, radio waves are non- 
directive—at least, to the same extent as the shorter ether 
waves—and thus additional apparatus at both transmit- 
ting and receiving ends has usually to be used to obtain 
secrecy, Or more than one control. 

However, 
one control is required, control by radio waves is very 
simple, as the experiment given below will show. 

Many readers will be able to carry out the following 
interesting experiment in distant control. 

The apparatus required is not of a special nature, and 
in its simplest form consists of a valve receiving set (a 
single-valve detector is quite sufficient) and a crystal or 
another valve detector set and a Weston relay. No aerial 
or earth is required. 

The method is simply this—the valve set is made to 


REACTION 


RECEIVER 


TRANSMITTER 


Fig. 8.—Arrangement of apparatus for control by radie waves. 
A 23 


where secrecy does not matter, and only. 
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oscillate (preferably not on the broadcast band) by coup- 
ling up the reaction coil until loud clicks are heard in 
the phones on touching and on releasing the aerial ter- 
minal of the set. 

The Weston relay is connected in place of the phones 
in the crystal set, and the latter placed fairly near the 
first set and tuned until the relay tongue moves over tc 
a stop. 


A contactor (Siemens) as used on an K electrte train. This deats 
with currents of the order of hundreds of amperes. A=relay coils, 
B=relay contacts. l 


If the relay tongue and the stop to which itt moves are 
connected in circuit with a small 4$-volt flash lamp bat- 
tery and a flash lamp or bell, then the lamp will light, or 
the bell will ring (see Fig. 7). 

If the valve is prevented from oscillating by switching 
off its filament supply, then the relay tongue will move 
to its normal position away from the stop, and the 
lamp or bell will stop working. Thus by switching on 
a valve at the transmitting end a lamp may be lit or a 
bell rung several feet away with very simple apparatus. 


A Simple Experiment. 


The demonstration is still more convincing if carried 
out between two rooms with all doors shut. By fixing 
up little aerials and counterpoises (or earths, if possible), 
the range of operation may be extended quite consider- 
ably. For those who like circuits, one is given in Fig. 8. 

The author strongly advises those who have, or who 
can borrow, sufficient apparatus to try this experiment— 
it is most. amusing and mystifying to those who do not 
know how it is done, besides being instructive to those 
who do. 
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This little illustration is of one of the simplest forms 
of distant control by radio, and its main drawback is 
that any transmitter operating on the same wavelength 
can operate the receiver, provided that the received power 
is enough, thus the control 
from any given transmitter is 
not absolute. i 

In order to increase the 
immunity of the receiver 
from unwanted currents, 
such devices as frame or 
‘‘beam’’ transmitters and 
receivers could be used, but 
the disadvantages of bulk 
would most probably out- 
weigh the slight increase of 
selectivity obtained. 

Another simpler and better 
method is to modulate the 
carrier wave of the trans- 
mitter and arrange matters 
at the receiving end so that 
these modulations only affect 
the relay. This may be done 
by passing the rectified re- 
ceived current through a suit- 
able transformer into a con- 
denser-leak arrangement (of 
which more hereafter), in- 
stead of directly through the 
relay windings. 

The output of the trans- 
former is taken through 
another rectifier on to the re- 
lay (as in Fig. 9) in one 
arrangement, which gives ex- 
tremely good selectivity, 7. e., 
freedom from interference. 

The transmitter would 
send a continuous wave on 
(say) 200 metres, which would be modulated by a buzzer 
or other suitable device. The control would be obtained 
by switching the buzzer on and off. At the receiving end 
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Fig. 9.—Method of obtaining increased selectivity by double 
rectification. 


the first rectifier, A, would give a current of the buzzer 
frequency through the transformer primary. If this were 
passed through the relay windings, as in the first arrange- 
ment, all that could happen is that the relay tongue would 
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Photoelectric cell, with its containing-box—as constructed by 
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vibrate and most probably would never touch the stop, 
and so operate the local circuit—at any rate, if it did, 
the latter would only be operated intermittently. 

By inserting a transformer and another rectifier, B, 
the relay may be operated just as in the first case, since 
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the Cambridge Instrument 
Company, Ltd. 


we now have the same conditions, although the frequency 
of the current is different in the two Cases. 

It is obvious that, for another transmitter to control 
the receiver, it must not only be transmitting on the same 
wavelength, but it must also be modulated like the correct 
transmitter. 

By tuning and loose coupling the transformer! between 
the two rectifiers to the buzzer frequency we still further 
increase the selectivity, for unless the modulating fre- 
quency is that to which the transformer is tuned, the 
second rectifier, B, will receive practically no current 
from the transformer. 

It is easy to see that, by using several tuned trans- 
formers in series—say, for example, tuned to 500, 1,100, 
1,700, 2,300, 2,900 cycles—at the receiving end, five 
special buzzers at the transmitting end all modulating the 
transmitter independently at these frequencies, we have 
a means of controlling five different relays at the receiving 
end using one wavelength only. Fig. 10 shows this. 

Yet another way to obtain increased selectivity and 


1 See an article on this subject by the writer in The Wireless 
World, May 20th, 1925. 
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Telearchics.— 


several controls on one wavelength is to modulate the 
carrier wave for different lengths of time according to 


the control required. 


Thus to operate control No. 1 the transmitter might be 


RECEIVER 


TRANSMITTER 
Fig. 10.—Operating five separate controls from one wavelength. 


kept on or modulated for, say, one second’s duration, while 
a signal of five seconds might be required for control 
No. 2, and so on. So far, so good—the transmitter end 
is very simple. At the receiving end an apparatus sensi- 
tive to duration of signal must be employed, and here 
several means suggest themselves. 

It is fairly obvious that the time sensitive device must 
follow the usual detector in the receiver, so that the 
former must be operated 
by the rectified signal cur- 
rent, which might, for ex- 
ample, control a clutch 
between a rotary switch 
arm, and a motor of 
some sort which is kept 
running at 


a constant 
‘speed. 
Suppose, 


for example, 
that there were ten contact 
studs on the rotary switch 
and that the contact arm 
were moved over the studs 
at the rate of one per 
second. 

When the transmitter 
key IS pressed for, say, 
six seconds, what happens 
is as follows: As soon as 
the key is pressed, relay 
No. 1 (which is a delicate one, such as a Weston) oper- 
ates, which closes the circuit of a more robust relay, No. 2. 

The latter switches on the current to a magnetic clutch 
between the motor and the rotary switch, and the switch 
arm commences to move and carries on till No. 6 stud is 
reached. By this time six seconds have elapsed, and the 
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transmitter key is released, thus disconnecting the mag- 
netic clutch and leaving the switch arm on stud No. 6. 
There is one snag in this type of control—the switch 
arm passes over studs Nos. 1 to 5 to get to No. 6, but it 
will only stay on each for a little over half a second. 
This difficulty may be got over in several ways; for 
example, one way would be to make no connection to the 


Another small synchronous motor. 
were designed to run from a tuning 
running in the plate circuit of a receiving valve. 


These particular motors 
fork and are not suitable for 


switch arm until it had reached its desired stud, . e., to 
use one signal to obtain connections for control No. 6, 
and another signal to operate control No. 6 for as long as 
desired. ö » 

This second signal might quite well be a buzzer modu- 
lation of the transmitter carrier wave—this need not be 
large enough to operate relay No. i, but would operate 
No. 3 and thus No. 4 in Fig. 11. In this arrangement 
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Fig. 11.— Typical arrangement of apparatus for step-by-step 
multi-control on one wavetength. 
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‘relay. No. 3 should be more sensitive than relay No. 1. 
No doubt very many better modifications will occur to 
the reader, but this will serve as an illustration of one 


type of time control. 


Another simpler type depends for its operation on the 
fact that.a condenser of given capacity charged up to any 
voltage takes a perfectly definite time to discharge itself 
to a given percentage of the initial voltage when connected 


across a given resistance. 


So far all the controls have been of the relay or switch 
type, which are suitable for most purposes. 

However, it may be desired to control the speed of a 
small motor within very fine limits indeed—a case in point 
is where two similar motors at transmitter and receiver 
end are required to keep absolutely at the same speed— 
it may not matter whether the actual speed varies so long 
as both the motors vary together and not one a little later 


than the other. 


It 1s almost impossible, and certainly impracticable, to 
obtain this contro! by switching, but there is a very simple 


way of doing it without. 


There is a certain type of motor, driven by alternating 
current, which is called a synchronous motor. 


German Amateur Transmitters. 


The German postal authorities have 
decided to allot the following wave-bands 
to amateur experimenters :— 

8-10, 37-42, 60-65, and 95-100 metres. 


0000 


Schooner Morrissey.“ 

With reference to the note on page 200 
of our issue of August 11th, in which we 
recorded the relaying of a distress call 
from VOQ to Washington via New Zea- 
land, we understand that the Schooner 
Morrissey“ was successfully brought 
out of danger after a struggle lasting 48 
hours. À 

We understand. that the operator on 
board the schooner Morrissey has pro- 
visionally set aside the following times at 
which he will be free to reply to amateur 
stations: 1150 to 1200 and 1730 to 1800 
G.M.T. on 20 metres; 1330 to 1400 and 
1700 to 1730 G.M.T. on 33 metres. 


o000 © 


French Short- Wave Station. 

OCTN, at Mourillon, Toulon, is send- 
ing out daily during the week the follow- 
ing signals: From 1530 to 1540 G. M. T. 
letter A' on 20 metres; from 1545 to 
1555. letter “B” on 33 metres; from 
1600 to 1610 letter “C” on 57 metres. 


Detailed reports from listeners will be 


welcomed. 
, o OOo 
Amateur Station in Belgian Congo. 

Mr. B. J. Axten (G2VJ) reports that 
on Monday, August 2nd, between 10 and 
11 p.m. (BST), he heard CB F2 calling, 
and established communication. F2, who 
gave his address as Kinshasa, Belgian 
Congo, was transmitting on 35 metres, 
and reported Mr. Axten's signals as R4 
and a good note. G2VJ was working 
on 45 metres, with an input of 19 watts, 
and could hear F2 on a loud-speaker at 
about RS strength. Mr. Axten could not 
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is nothing more or less than an alternator, or generator of 


alternating current, and the interesting point about it 1s 
that its speed as a motor depends entirely on the fre- 
quency of the alternating current supplied to it. 


i . Thus, suppose one of these motors of suitable construc- 


tion ran at 1,500 revs. per min. with a so- cycle supply 
(i. e., 50 complete alternations per second), then it would 
run at 3,000 revs. per minute with a r1oo-cvycle and at 
4, 500 revs. per minute with a 150-cycle supply, and so on. 


It is only necessary to supply the same frequency to 


control. 


transmitter and receiver motors (assuming they are of 
similar construction) to make them run at the same speed, 
1. e., it is only necessary to transmit the frequency and 
not a large number of signals, hence, provided the motors 
are of suitable construction,. quite large and rapid fluctua- 
tions of frequency will alter both motors together. 
Many important uses can be made of 


this type of 


Small motors may be constructed of the general forms 


illustrated in the photographs, which work very well over 
a range of frequencies, and it 1s also possible to construct 


motors for use direct in the plate circuit of a suitable 


valve. 
This motor 


rn — — — — 


_ TRANSMITTERS’ NOTES : 
AND QUERIES. 


continue the intercommunication for long. 
as BZ1AD (P. S. Chermont, Rio de 
Janeiro) was calling him at the same 
time. 

On the previous Saturday and Sunday 
G2VJ had been in communication with 
AI1CW, Capt. Filippini, of the Direc- 
torate of Posts and Telegraphs in 
Tripoli, and at about 5a.m. on Thursday, 
5th inst., was able to relay a message 
from U2APV, J. L. Berliant, at Hemp- 
stead, N.Y., to GI2IT, B. Walsh, in 
Armagh. io 

Mr. J. C. Martin (G 2BLM), 94, Little 
Heath Road, Foleshill, Coventry, informs 
us that he has received a card from 
U 1AJX for forwarding to “Mr. D. A. 
Perkins, Essex,” and will be glad if any 
listener to whom this very vague address 
is applicable will communicate with him. 

0000 


Australian Amateurs. 

Mr. D. B. Knock, whose station G 6XG 
was once so well known to British ama- 
teurs, is now in Sydney, New South 
Wales, where his call-sign is A 2NO, and 
his address 102, Cremorne Road, Cre- 
morne, Sydney. He is transmitting on 
about 34.5 metres with a good R. A. C. 
note at about 2100 G. M. T., and will wel- 
come reports from any British listeners. 

A SKB, Mr. A. L. H. Kissick, 7, 
McFarland Street, Brunswick, Melbourne, 
is going to increase his power to 150 watts, 
using a Z4 ($ kW.) valve, and will be 


(To be continued.) 


glad if anyone hearing him on about 3 
metres will call him. 

A 5LO (ex SA), Mr. W. H. Barber, 
50, Somerset Avenue, Cumberland, South 
Australia, uses an input of 15 watts and 
transmits on 34.5 metres from 1600-1800 
and 0400-0700 G.M.T. He had already 
worked with Belgian and French stations, 
and would like to get into communication 
with British stations. 

O00 00 


American Amateur. 

Mr. J. Taylor, U 6D AQ. 1,431, Stanley 
Avenue, Hollywood, California, is trans- 
mitting on 38 metres, using 30 watts input 
to a 74 watt valve, and wishes to get into 
touch with “G ” stations. 

0000 


South African Time Signals. 

The Slangkop wireless station, whicn 
sends out time signals from the Royal 
Observatory, Cape Town, is to adopt tne 
modified Onogo system as used ın the 
French stations. 
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New Call- Signs Allotted and Stations 


Identified. 


G5LI C. Liversidge, Oxley Woodhouse, Hudders- 
teld. 

G 588 Stretford & District Radio Society, The 

Cottage. Derby Farm, Derbyshire Lane, 

Stretford, Manchester. Trausmits on 

metres. 

Hartley, Jnr., 21, Plymouth Grove, 
Manchester, transmits on & metres and 
will be pleased to hear from any British of 
Foreign amateur willing to co-operate m 
experiments. 

GW 11C B. Bradshaw, Littleton, Ashfield Road. 
Ranelagh, Dublin. 

GW 12C W. T. Elder, The Square, Listowel, Kerry. 

GW 13C E. C. Boursin, Church Street, Listowel], Kerry. 


G 6JH J. 


KY 1VP (Kenya Colony). Monomark address’ 
BM:BGL3, Loudon, W.C.1. 
oo0oo0o0 
QRA’s Wanted. 
A SEN KGBB RDX8 U5ZAZ 


UM 8ST XCD. 
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Events of the Week in Brief Review. 


NO MORE PIRATES? 
Free State listeners are jubilant over 
the reduction of the licence fee from £1 
to 10s. 


0000 
WIRELESS FOR RAILWAY SIGNALLING. 
The French railway administration, 


alarmed by the recent succession of train 
accidents, is reported to be examining the 
application of wireless to signalling. 
0000 
UP-TO-DATE PRAGUE. 
Loud-speakers to announce the depar- 
tures of trains are shortly to be intro- 
duced at the Masaryk Station, Prague. 
The instruments will be placed in each 
of the waiting-rooms. and also in the 
café. 
0000 
WHERE MERE MAN EXCELS. 
Ten thousand American listeners have 
indicated that women are less suitable 
as broadcast announcers than men. A 
„„ distributed by the Rad io 
‘orporation of America received replies 
99.3 per cent. of which expressed the 


opinion that the feminine voice, while 
admirable for singing and certain 
“spoken pieces, was unsuitable for 


announcing. 
0000 


ANOTHER PROBLEM FOR GENEVA. 
Hungarian peasants are protesting 
against the growth of broadcasting 
stations in Europe, believing that these 
are responsible for the spell of bad 
weather now spoiling their crops. 
0000 
RURAL RADIO IN U.S. 
Approximately 553,000 farms in the 
U.S.A. are equipped with wireless sets 
for receiving market quotations. Broad- 
casting stations are maintained by 
twenty-four agricultural colleges, and 
information intended for farmers is also 
transmitted by nearly a hundred com- 
mercial and private broadcasters. 
0000 
TOO SENSITIVE. 

Over-sensitivity, the U.S. Bureau of 
Standards finds, can be as great a curse 
as the other thing. Equipment was re- 
cently devised which proved so sensitive 
that it could not be worked while anyone, 
except the operator, was in the building 
in which it was housed. The set has 
been dismantled. 
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WIRELESS FOR JAPANESE RAILWAYS? 

With the idea of installing wireless on 
Japanese trains, M. Kikojico Suzuki, of 
the Japanese Government Railways, is 
carrying out a special tour of the Cana- 
dian National System, on which many 
trains are radio-equipped. 

0000 


GERMAN RADIO SCHOOL. 
Under the auspices of the German De- 


partment of Education a radio school“ 


is being established at the university 
town of Jena. Systematic instruction 
will be broadcast in mathematics, chemis- 
try, physics, and modern languages. 


0000 


VIENNA- AMSTERDAM WIRELESS LINK. 

An official wireless telegraph service 
has been inaugurated between Vienna and 
Amsterdam. The first communication 
was a complimentary message from the 


Austrian President Hainisch to Queen 
Wilhelmina. 


EXHIBITION AT BELFAST. 
A wireless exhibition is to be held in 
the Ulster Hall, Belfast, from September 
7th to 11th. 


0000 
WIRELESS AND FILM PRODUCTION. 
In the production of a recent film at 
Los Angeles in which century-old frigates 
manceuvred in battle formation, the 
movements of the fleet were directed 
entirely by wireless telephony. 
0000 


R. A. F. SHORT SERVICE COMMISSIONS. 

In announcing that further appoint- 
ments to short service flying commissions 
will be made in September, the Air 
Ministry points out that a practical 
knowledge of mechanical matters forms 
a good basis for training future pilots for 
the Force. Applications for forms and 
regulations with regard to these commis- 
sions should be addressed in writing to 
the Secretary, Air Ministry, Adastral 
House, Kingsway, W.C.2. 


IN ESSEX WITH A PORTABLE TRANSMITTER. On fs ar 15th the Essex group of 


soera societies held a successful field day on Childerditc 


Common, near Brentwood. 


Die ne photograph shows an interested group round the Ilford Society's portable transmitter 
w 


effected two-way communicat 


on with several amateur stations. Other societies 


represented were Leyton, Wanstead, Southend and Colchester. 
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AFTER THE BRITISH PLAN. 


Swiss listeners now pay a tax of 
12 frances per annum. A portion of the 
licence receipts are allotted to the broad- 
eust ing stations. 


o Oo Oo 
NEW STATIONS FOR DENMARK? 


The Danish Post and Telegraph De- 
partment is considering plans for the erec- 
tion of a new broadcasting station at 
Kallundborg, in the north-west of Zea- 
land, to operate with a power of 5 or 6 
kilowatts. 


0 000 


HOLLAND'S BROADCASTING 
DIFFICULTIES. 


The possibility that Holland may find 
herself without a useful wavelength band 
after the sitting of the International 
Radio Conference at Washington in 1927 
is causing disquietude in Dutch wireless 
circles. 

In face of demands for a really 
national broadcasting service, the former 
Minister of Posts and Telegraphs, 
M. Bongaerts, some time ago composed 
a Royal Commission of representatives 
from all political and religious quarters. 
The Commission's report has met with 
severe criticism, but remains, neverthe- 
less, the only base upon which M. Bon- 
gaert’s successor, M. Van der Vegte, can 
found the Bill which he will introduce 
for regulating Dutch broadcasting. 
Meanwhile (it 1s argued), unless Holland 
immediately adopts waves of between 
200 and 600 and between 1,300 and 1,800 
metres it may be difficult to claim a 
useful wavelength later on. In other 
words, the delay in legislation is con- 
sidered dangerous. 
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WILL THEY BE AS HAPPY NEXT YEAR? A peaceful scene in a Dutch homestead. 
Holland, however, is faced with broadcasting problems which are causing anxiety in 
wireless circles. The situation is described on this page. 


A SAFE MOVE. 


Having discovered that interference is 
being caused with Bournemouth's trans- 
missions, Radio Toulouse has decided to 
change its wavelength from 389.6 metres 
to 430 metres, as from September 15th. 
By that time Bournemouth’s wavelength 
will be 306.1 metres! 

Radio Toulouse is becoming one of the 
most popular stations in France and is 
frequently heard in Britain. 
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A TRANSMITTER IN THE FATHERLAND. Scrupulous neatness would appear to be 
the watchword of the well-known German amateur, KL4, whose station is seen above. 


EXHIBITION VOGUE SPREADS. 

An important wireless exhibition will 
open at Marseilles on September 25th 
next. It will form part of the second 
Foire-Exposition, and will be under the 
patronage of the local wireless traders 
and the Manufacturers’ Union. 


SHORT WAVES IN TRANSATLANTIC 


FLIGHT. 
Capt. Rene Fonck, the American air- 
man who hopes to fly the Atlantic 


during the present month, has equipped 
his plang with a low-power short-wave 
transmitter, in addition to the standard 


apparatus carried. With the short wave 
set, using the call sign WOP, Capt. 
Fonck hopes to maintain communication 
with amateurs throughout the flight. 
Unfortunately we are without particulars 
regarding wavelength to be employed. 


0000 


GETTING JOBS BY WIRELESS. 


The idea recently adopted in Germany 
of assisting the unemployed by means of 
broadcast announcements is now being 
pursued by Radio Toulouse (Radiophonie 
da Midi). A few minutes every evening 
are set apart for announcements concert 
ing situations wanted, and any person 
seeking work may enlist this service free 
of charge. It has to be remembered, of 
course, that the percentage of unemployed 
in France is extremely low, otherwise 
such a service would be impossible. 
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TELEVISOR” MODEL ON VIEW. 


We understand that a model of the 
television apparatus invented by Mr. John 
L. Baird will shortly be on view at the 
Science Museum, South Kensington. 


0000 


PIEZO-ELECTRIC SOUND BEACON. 


Trials have been conducted at Calais 
with a new sound beacon, devised by 
Professor Langevin, in which two signals 
are sent out simultaneously, one of high 
frequency from a quartz oscillator, and 
one from an ordinary wireless trans- 
mitter. From the time log observed in 
the reception of the two signals ships are 
able to determine their distance from the 
beacon. 

One drawback to the system is that 
vessels desiring to benefit must be 
equipped with special apparatus, a con- 
dition which is hardly likely to recom- 
mend itself to shipowners. 
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26.—D. E. Hughes and His Work. 


I.THOUGH Hertz 1s generally acclaimed the dis- 
coverer of the electromagnetic waves that to-day 
bear his name, actually they were discovered and 

used some years earlier by a British scientist, D. E. 
Hughes Although this is now a well-established fact, 
the earlier discovery was at the time regarded as being 
so impossible that it was not generally announced, and 
to Hertz is rightly accorded the honour of being the first 
publicly to make known the existence of the waves. 

David Edward Hughes was born in London on May 
16th, 1830. When seven years of age his family 
emigrated to Virginia, and he received his early education 
at St. Joseph’s College, Kentucky. Here he attained 
some distinction in music and 
philosophy, but later his atten- nns: 
tion was directed to improving 
the telegraph. For two years 
he worked on improvements to 
the type-printing telegraph, and 
at 26 years of age invented an 
entirely new machine. This 
was taken up in America at 
once, and although England 
would have none of it, France 
took up the invention with 
eagerness, and bestowed 
honours and richés upon the 
inventor. 

Unknowingly Discovers 
Hertzian Waves. 

After living some years in 
Paris, Hughes came to London 
and, soon after, invented his 
microphone. This at once took 
the place of the Bell trans- 
mitter and made the telephone a 
commercial success. 

Following this invention 
Hughes next brought out his 
inductance balance. He noticed 
that sometimes he could not get 
a perfect balance in this instru- 
ment, through apparent want of 
insulation in the coils. Investigating the matter, he found 
that the real cause was a loose contact in some part of 
the circuit. He then connected up the microphone and 
found that a sound was caused in the telephone both 
when the microphone was placed directly in the circuit 
and when placed several feet away from the balance, 
through the coils of which an intermittent current was 
passing. , 

After numerous experiments he found that the effect 
was entirely caused by the extra current, produced in the 
A 27 l 
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Prof. David Edward Hughes. 


He discovered 
also that an interrupted current in any coil gave out 
at each interruption such intense extra current that the 
whole atmosphere in the room (or in several rooms dis- 
tant) would have a momentary invisible charge, which 
became evident if a microphonic joint was used as a 
receiver with a telephone. 


primary coil of the induction balance.“ 


Experiments Witnessed by Eminent Scientists. 


Further experiments were carried out with a view to 
discovering ‘‘ the best form of receiver for these invisible 
electric waves, which evidently permeated great distances, 
and through all apparent obstacles, such as walls, etc.” 

In his experiments he trans- 
mitted signals from one room 
to another in his house in Port- 
land Street, London. As the 
greatest range possible in these 

- circumstances was about 6oft. 
he obtained a greater range by 
putting the transmitter in 
operation and walking up and 
| down Great Portland Street 
with the receiver in my hand 
and with the telephone to my 
ear.” We are not told what 
passers-by thought of the 
learned scientist, apparently 
wandering aimlessly about with 

a telephone receiver held to his 

ear, but doubtless they had their 
own ideas! Hughes found that 
the strength of the signals in- 
creased slightly for a distance 
of 60 yards, and then gradually 
diminished, until at 500 yards 
they no longer could be heard 
with certainty. 
Between 1879 and 1888 
several leading scientists were 
invited to see the results oh- 
tained. Those who witnessed 
i the aerial transmissions,” as 
Hughes named them, included Sir Wm. H. Preece; the 
President of the Royal Society ; Professor Dewar; and 
other eminent men of science. Hughes tells us that 
„they all saw experiments by means of the extra 
current produced from a small coil and received upon 
a semi-metallic microphone, the results being heard 
on a telephone in connection with the receiving micro- 
phone. 

Sir William Crookes also witnessed Hughes’ experi- 

ments (in December, 1879) and (in 1892) wrote ;— 
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Pioneers of Wireless.— 

Even now telegraphing without wires is possible 
within æ restricted radius of a few hundred yards. Some 
years aga I assisted at experiments where messages were 
transmitted from one part of a notre to another without 
intery ening wires. 5 


An Unfortunate Discouragement. 


In February, 1850, Hughes’ experiments were wit- 
nessed by Mr. Spottiswoode, the President of the Royal 
Society, and his.two secretaries, Professors Huxley and 
Stokes. At first they expressed their astonishment at the 
experiments, which were most successful, but after three 
hours’ work Professor Stokes said he could not accept the 
inventor’s theory that the results were due to electric 
waves, as all the results could be explained by known 
electromagnetic induction effects. : 

I was so discouraged, wrote Professor Hughes, “at 
being unable to convinee them of the truth of these aerial 
electric waves that I actually refused to write a paper 
on the subject [for the Royal Society] until I was better 
prepared to demonstrate the existence of these waves, and 
I continued my experiments for some years in the hopes 
of arriving at a perfect scientific demonstration of the 
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from the extra currents in coils, or from frictional 


electricity, or from secondary coils.” 


Hughes Leaves his Fortune to Charity. 


Thanks to the discouragement of Sir George Stokes, 
Hughes’ great discovery was lost to the world. Indeed, 
had not Sir William Crookes written a paper on the sub- 
ject, and so caused the scientific world to demand the 
name of the author of the seemingly incredible experi- 
ments, which revealed the ‘‘ bewildering possibility of 
telegraphy without wires. posts, cables, or any of our 
present costly apparatus,’’ we should probably never have 
heard of Hughes’ experiments in this connection. for 
even in 1899 he was unwilling to publish any details of 
his work. 

From. his microphone and other inventions Hughes 
realised a considerable fortune, and it is pleasing to 
record that when he died (in London on January 22nd, 

1900) he left the bulk of £400,000 -to the London 
hospitals. 
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NEXT INSTALMENT. 
The Genius ef Clerk Maxwell. 


existence of aerial electric waves, 
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“ Mellowtone °” Balloons. 

Have you found a Nellowtone“ 
balloon? At the Droitwich Agricultural 
Show a few days ago a number of small 
gas-filled balloons were released, each 
bearing the inscription, “For best wire- 
less reception use only the Mellowtone 
Receivers.” 

In connection with this enterprising 
form of publicity, Messrs. The Midland 
Radiotelephone Manufacturers Ltd., Bret- 
tell Lane Works, Stourbridge, the manu- 
facturers of “ Mellowtone’’ wireless 
apparatus, announce that they will be 
pleased to award a complete set of 
Mellowtone couplers, value 24s., to the 
finder of the balloon, holding a broad- 
casting receiving licence. who can give 
satisfactory proof that the balloon had 
travelled a greater distance than any other. 


* 
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Music by the Wayside. 

Readers in the West of England should 
keep a look out for the new Mullard 
demonstration van now touring that part 
of the country. Free entertainments are 
given from the van, which carries a multi- 
valve P. D.“ receiver, and two ‘‘power’’ 
type Amplion loud-speakers. 
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New Climax Loud-Speaker. 


A new hornless loud-speaker for which 
interesting claims are made is the Climax 
“Chello.” It is stated that the instru- 
ment gives a wonderfully natural and in- 
timate impression, on account of the un- 
usually large diaphragm employed. 


produced by a spark 


Cheaper Ebonite. 

Messrs. Trelleborg Ebonite Works, 
Ltd., Audrey House, Ely Place, London, 
E.C.1, draw attention to reduced prices 
of Trelleborg ebonite panels. 
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Building a Super Het.“ 


A fascinating brochure, which virtually 
amounts to a short text-book on the 
theory, operation and construction of a 
seven-valve superheterodyne receiver, has 
been issued by Messrs. L. McMichael, 
Ltd., Wexham Road, Slough, Bucks. 
Photographs, diagrams and a tuning 
chart are included, and information is 
given on soldering and other practical 
matters. The particular receiver dealt 
with is the MH Seven Valve Supersonic 
Heterodyne, which can either be pur- 
chased complete or as a constructional 


out fit. 
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Burndept Anti-phonic Valve Holder. 

A substantial price reduction has been 
effected in tne case of the Burndept anti- 
phonic valve holder, which is now avail- 
able at 2s. 9d. instead of 5s. In drawing 
attention to the enormous demand which 
exists for the anti-phonic valve holder, 
the manufacturers state that the reduc- 
tion in price will not, of course, affect 
the high quality of the component. 


000 


Mullard's New Premises. 

The Mullard Wireless Service Co. Ltd., 
owing to the great expansion of their busi- 
ness, have moved into new premises at 
Mullard House, 21, Denmark Street, Lon- 
don, W.C.2, where ample stocks will be 
carried and prompt delivery ensured by a 
large service of new delivery vans. The 
telephone number is Gerrard 5633. 
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The Foolproof Patent Accumulator Co., 


Ltd. (Market Harborough). Pamphlets 
dealing with the Lion? H.T. and L.T. 
accumulators, with details of construc- 
tion and price. 

Radio Communication Co., Ltd. 
(Barnes, London, S. W. 15). Polar cata 


logue covering the range of Polar sets, 
amplifiers, accessories and components. 

A. C. Cossor, Ltd. (Highbury Grove, 
London, N. 5). Leaflet describing the 
Cossor constructional system of co-axial 
mounting in valve manufacture. 

Lisenin Wireless Co. (Connaught House, 
la, Edgware Road, Marble Arch, London, 


W.2). Pamphlet describing the Lisenin 
positive grip terminals, sockets and 
plugs. 


Teranic Electric Co., Ltd. (149, Queen 
Victoria Street, London, E. C.). Publica- 
tion No. 6229, giving diagrams for jack 
switching. Publication No. 6232, a cata- 
logue of Igranic radio accessories (5 
pp.), including list of European broad- 
casting stations showing combinations of 
Igranic honeycomb coils. 


Marconi’s Wireless Telegraph Co., Ltd 
(Marconi House, Strand, London, 
W. C. Z.). Leaflet giving details of the 


Marconi highly selective receiver, Type 
R. G. b, intended for telegraph and tele- 
phone signals in connection with naval. 
military and other services. Leaflet No. 
1058, containing an illustrated descrip- 
tion of the frame aerial direction finder. 
Type 11F, and direction finder repeater 
compass. 
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An All=purpose Receiver Tuning from 20 to 


207 


20,000 Metres. 


By N. P. VINCERsMINTER. 
(Continued from page 215 of the August 18th issue.) 


In the first part of this article we discussed briefly the theoretical principles underlying the Schnell 

modification of the Hartley circuit, which is used in this receiver, and at the same time went into the 

vexed question of the correct transformer ratio to use in each stage of a low-frequency amplifier with 

particular reference to this receiver. This week we consider, among other things, the question of 
correct switching arrangements, and finally pass on to the constructional details. 


N the first place, it is necessary for us to consider what 
switching arrangements we are going to use for cutting 
out unwanted valves, for we shall not always require 

to be using a loud-speaker. It is obvious from the tech- 
nical considerations which we discussed last week in con- 
nection with the L.F. amplifier that the ordinary switching 
arrangements will not do. The ordinary method, for 
instance, if applied to the receiver, would mean that when 
it was desired to eliminate the final valve the plate circuit 
of valve No. 2 would be disconnected from its carefully 
chosen 50-henry inductance and connected to the 32-henry 
output inductance, or worse still, if it was desired to cut 
out both L.F. valves, the high-impedance detector valve 
would be disconnected from its 80-henry inductance and 
connectéd to a comparatively low inductance of 32-henries 
(far too low for the internal valve impedance), thus up- 
setting all our careful precautions in choosing the correct 
high ratio of external circuit impedance to internal valve 
impedance and causing a very considerable sacrifice in 
quality. 


Jacks or Switches ? 


Now the ordinary jacking system is equally bad, if not 
worse, from this point of view, because it might result in 
the telephones or loud-speaker (which are usually of only 
5 to 10 henries inductance) being connected directly in the 
plate circuit of the detector valve. We can, however, 
easily work out a switching arrangement which will not 
alter our carefully chosen external impedance values, and 
this is clearly shown in Fig. 1, which is really self-ex- 
planatory. This is undoubtedly the simplest arrangement 
of all, and if we provide three pairs of telephones or loud- 
speaker terminals we require no switches or jacks at all. 
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A receiver using such a switching system was described 
by the writer in this journal just over a year ago, in the 
issue dated August 19th, 1925. It is, however, undoubt- 
edly inconvenient constantly to have to connect and dis- 
connect telephones or loud-speaker, and some form of 
switching is essential. If actual switches are desired, a 
very simple arrangement can be evolved which, incident- 
ally, was illustrated and described on page 243 of last 
week’s issue of this journal. However, jacks undoubtedly 
provide a much more flexible method, since arrangements 
can be made for filament switching so that only those 
valves light up which are actually in use, and the method 
shown in Fig. 2, which 1s perfectly e was de- 
cided upon. 


Loud- speaker Connections. 


Now eit will be noticed that in order to employ the 
switching system used in Fig. 2 it is essential to use a 
choke filter circuit for the final valve, but this is not the 
main reason why the loud- speaker is kept out of the plate 
circuit of the valve. Nor is it because there is a risk of the 
loud-speaker or telephone windings being damaged by the 
passage of steady plate current, although on this account 
alone a choke filter circuit is advisable. The main reason 
is that the iron magnet core of the ordinary loud-speaker is 
apt to become saturated under the influence of the plate 
current of a power valve, because the core is of necessity 
small, and if magnetic saturation sets in, both quality and 
volume will be sacrificed. It can be avoided by keeping 
the steady plate current out of the loud-speaker or tele- 
phone windings, and passing it through a choke. This 
matter was, however, fully gone into by the writer in his 
article entitled ‘‘ Coupling L.F. Valves, published in the 


Fig. 4 Dimensional details of the front panel. 


countersunk for No. 4 woodscrews ; 


May 26th issue, and also in greater detail on page 745 of 
the June 2nd issue. 


Volume Control. 


With regard to the question of volume control, it is 
obvious that we must have a much finer control over volume 
than is obtainable by cutting out an L.F. stage, and more- 
over, the volume control must not have any effect on tone. 
One method of controlling volume is to shunt a variable 
resistance across the loud-speaker. But if overload distor- 
tion is experienced, it is probable that both loud-speaker 
and L.F. valves are overloaded, and consequently distor- 
tion will occur. The only place for the volume control, 
therefore, is in front of the first L.F. valve. The system 
here used is the same as that described by the writer in the 
March 31st issue of 
this journal, in con- 
junction with a 
tapped anode resist- 
ance. The system 
there described is, 
however, equally 
applicable to a 
choke or trans- 
former secondary. 

It will be noticed that a double reading voltmeter has 
been included for the purpose of ascertaining the state. of 
both H.T. and L.T. batteries. In the writer’s opinion, 
the use of a double range voltmeter in a modern receiver is 
absolutely indispensable. A very large percentage of the 
distortion experienced by owners of loud-speaker receivers 
is due to an H.T. battery whose voltage has fallen off. 
With this instrument the state of both H.T. and L.T. 
batteries can be seen at a glance. When a telephone plug 
is not inserted in any jack, the voltmeter as well as the 
valves is automatically switched off. On inserting the 
telephone plug into any one of the three valve jacks (but 


Fig. 5.—Drilling details of the terminal strips. Drillin 
A, 7/32 in. dia. ; B, 1/8 in. dia. and countersunk for 
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Drilling sizes are as ono 15 16 In. dia.; B, 3/8 in. dia. ; C, 5/16 in. dia.; D, 1,8 in. dia. 


E, 1/8 in. dia.; F, 3/32 in. dia. 


not in the crystal jack) the voltage of either H. T. or L.T. 
battery can be read by moving the switch over to either 
side, leaving the switch in the middle, putting the volt- 
meter out of action. It can, if desired, be left over to the 
L.T. side (but not the H.T. side) throughout the whole 
period, when the valves are in use; and no harm will be 
done to the meter or batteries. 

Having now considered all the technical points embodied 
in the design of the receiver, we are now in a position to 
consider the various combinations which can be obtained 
by the various jacks and switches, the necessary manipula- 


‘tion of the latter necessary to obtain these combinations, 


and the method by which these manipulations bring about 
these various combinations. The writer has found it best 
to embody these details in the form of a table, which is 


handy for ready 

reference. This 

table is given on 
page 272. 

It will thus be 
seen from this list 
that the receiver 

ond woodserewa no”, well and truly 
` meets its title of 


‘* Universal,” and can in a measure claim to represent 4 
certain measure of finality from the point of view of 
rectification, regeneration, L.F. amplification and 
“ switchification.? The table only represents the main 
combination which can be obtained, and actually the 
writer has worked out 155 permutations and combinations 
which can be obtained, and he would be glad to hear from 
any reader who can elucidate further possible combina- 
tions. No prize, however, is offered. 

There is yet another small point which needs considera- 
tion. Supposing it is desired to use a loud- speaker at a 
certain volume which was louder than that given by two 
valves going at full strength, but yet not so loud as would 
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Universal Three Valve Receiver.— 

be given by three valves. This could easily be arranged 
for, of course, by using the loud-speaker after three 
valves and operating the volume control. Now suppos- 
ing it was desired to use telephones after the first valve, 


it would probably be too loud for telephones, and, of 


course, our volume control as at present arranged does 
not affect the telephones. 

But even if volume were not loud enough on telephones 
from the first valve owing to distance from the broad- 


casting station, we could not just plug in telephones after 


the first L.F. and work the volume control, for we should 
cut down our volume from the loud-speaker too much. 
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high-frequency energy corresponding to wavelengths 
below this value. As the wavelength increases beyond 
this, however, the corresponding frequency naturally 
decreases, and accordingly a larger value of by-passing 
condenser is necessary if the wavelength being dealt 
with exceeds about 4,000 metres, such as would be the 
case if the whole receiver were being used for reception 
of the big C.W. stations working in the neighbourhood 
of 10,000 metres, or if the amplifier portion were being 
used after a superheterodyne employing this value of 
intermediate wavelength. 

Above this wavelength of 4,000 metres also we must 
increase the value of our fixed feed-back condenser, 


Plan view of the baseboard layout. 


It will be seen, therefore, that in any case we want inde- 
pendent volume control for the telephones. This could 
easily be provided for by shunting the telephones with a 
good 0-500,000 ohms variable resistance. Fortunately a 
telephone plug is now obtainable which embodies such a 


variable volume control which is adjusted by a small knob“ 


on the handle“ of the plug, which is of somewhat 
different shape to the ordinary cylindrical type. This 
instrument may be obtained from the firm mentioned in 
the list of components used in constructing this receiver, 
‘and on test functioned exceedingly well for the purpose 
just described. 

Do not forget that it is necessary that the fixed con- 
denser across the primary of the first transformer be of 
the plug-in interchangeable type if it is intended to 
make the receiver fairly universal in the.sense that the 


amplifier portion of it can be applied to the output of 


any receiver. The customary value of o.oor mfd. is 

perfectly suitable up to about 4,000 metres, since it 

Will adequately fulfil its function of by-passing the 
wae, ~ 


Note the tapped transformer. 


therefore this component is also of the plug-in type. 
Since, also, it is advisable when working on very long 
wavelengths to experiment with other than the customary 
values of grid leak and condenser, these components are 
also of the plug-in type, and are placed in such a posi- 
tion that they are easily accessible. The Cosmos“ 
H. F. choke has only sufficient inductance to carry us a 
little beyond the 4,000 metre wavelength, and we must 
remove it (it is also of the interchangeable type) 
favour ot a home-made type consisting of a plain (not 
slotted) bobbin of similar dimensions filled with No. 47 
D.S.C. wire. We need not use a slotted former since 
self-capacity will not trouble us on these very long 
wavelengths. — 


Constructional Details. 


We can now pass on to the constructional work. Since 
the receiver was intended to be a ‘‘ final ’’ household set 
for use as a source of musical entertainment as well as 
an instrument for the experimenter, it was decided to 
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LIST OF COMPONENTS. 
1 “Ebonart” panel, ?lin. x Sin. x jin. (Redferns Rubber | Fixed resistor holders and appropriate resistors (Burndept). 
Works, Lid., 75, Newman Street, W. I). 1 Tapped secondary 2:5 : 1 L.F. transformer (W. G. Pye, Lid., 
J Baseboard, 2lin. x Yin. x Jin. : Granta Works, Cambridge). 
2 Ebonite terminal strips, 7 in. x Ijin. x jin. and fin. x 


1 L.F. transformer: ratio 4: 1 (Pye). 

Ihin. x jin. 1 32-henry choke (Pye). 
1 Ebonite former, 3in. x lin. 1 0:0003 mfd. fixed condenser (Peto Scott). 
1 “ Dimic” coil base with appropriate coils. 1 “Dumetohm"’ 2 megohm leak and holder (Dubilier). 
2 0-0005 mfd. S.L.F. condensers without verniers (Ormond). 1 0-001 mfd. plug-in fixed condenser with holder (Peto Scott). 
1 0:0005 mfd. S. L. F. condenser (Success). 1 0-00005 mfd. plug-in fixed condenser with holder (Peto Scott). 
1 Dowbdle-range voltmeter (The Sifam Electrical Instrument 1 “Cosmos” H.F. choke (Metro-Vick Supplies, Lid.). 

Co., 95, Queen Victoria Street, E.C.4). 6 1 mfd. fixed condensers (T.C.C.). 
1 Semi-automatic crystal detector (Harlie Bros., 36, Wilton 2 Double circuit filament control jacks (Edison Bell). 

Road, Dalston, E.8). 2 Single circuit filament control jacks (Edison Bell). 
1 Stud switch with five studs and two stops (A. Munday, Ltd., 1 Telephone plug (Bewyer Lowe). l 

59, Watling Street, E.C.4). 1 special volume control telephone plug (Rothermel). 
1 Utility four-pole double-throw switch (Wilkins and 1 15-volt grid battery (Hellesen). 

Wright). 1 Grid battery holder ( Deckorem, A. F. Bulgin, Lid.). 
1 “ Utility” D. P. D. T. Switch (Wilkins and Wright). 10 Indicating terminals: A,, A, E, P, H.T.+, H. T., 
2 “ Vermo-mahoganite’’ vernier dials (Detex Distributors, Lid., H.T.+, H. T.—, L.T.—, L. T. ＋ (Belling Lee). 

110, Victoria Street, S. W. I). 4 Wander plugs. 
2 Valve windows (! Deokorem, A. F. Bulgin, Ltd.). Quantity of No. 36 D.S.C. wire. 
3 % Anti-phonie valve holders (Burndept). Length of red and black flex. 


Approximate total cost 12 10 o 
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make the appearance of the front panel as attractive and which not only were vernier dials of a type singularly 
as well balanced as possible. Undoubtedly a polished free from backlash, but made also in Maboganite 
„% Mahoganite ’’ panel excels all others from the point of with metal parts gold-plated. Unfortunately, however, 
view of appearance, and the necessity of going to America the dial markings were in white, which gave it a ver) 
for this material was avoided by using a sheet of grotesque appearance. This was remedied, however, by 
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Fig. 6.— Details of the baseboard layout. 


‘t Ebonart,’’ which is British and is finished in an exceed- despatching the dials, together with the panel, to Messrs. 
ingly attractive manner. After deciding on this type of Regent Radio Supply Co., 45, Fleet Street, E. C., 
panel, it was essential that all dials and knobs be also of where the dial markings were filled in with gold, and 
„% Mahoganite ’’ finish, all metal parts gold-plated, and the panel was engraved with the markings as shown in 
all dial markings, etc., filled in with gold, for nothing the title picture, and filled in with gold. The voltmeter: 
appears so incongruous as black dials with white mark- the jack heads and washers, the stud switch, and the 
ings and nickel-plated or black-finished metal work on crystal detector, which were purchased nickel-plated, and 
a Mahoganite ” panel. Fortunately, dials were found the Utility °’ switches, which were obtained in black 
A 32 
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Universal Three Valve Receiver.— 

finish, were despatched together with the brass wood 
screws holding the panel to the baseboard, to the Plating 
Co., Ltd., 10, Kirby Street, Hatton Garden, E.C.1, 
who returned them in 48 hours beautifully gold-plated 
at a cost of only a few shillings. It should be mentioned 
that, if desired, the Ebonart “ panel already drilled 
and engraved for this receiver, and the two dials with 
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panying this article owing to the absence of colour photo- 
graphy. ä 

After receiving the panel and panel fittings all ready 
prepared, we can proceed to mount the components on it. 
The only logical condenser to use for tuning is an S. L. F. 
condenser, as already explained by the writer in this 
journal.“ It is immaterial what type of condenser is 
used for reaction or aerial coupling, but an S. L. F. type 


Fig. 7.—The practical wiring diagram. 


markings already filled in with gold, may be obtained 
direct from the Regent Supply Co. instead of getting 
them from their makers. The result of this is that the 
panel presents an exceedingly pleasing appearance to 
which little justice is done in the illustrations accom- 
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is preferable in the former position owing to its low 
minimum, which is very necessary. As will be seen from 


the theoretical diagram in Fig. 2, one plate of this con- 


1 The Wireless World, August 4th, 1926, page 149, 
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CoMBINATIONS POSSIBLE. 


1. 


10. 


11. 


12. 


13. 


14. 


Crystal only. 


Crystal plus reaction valve. 


No. 1 or No. 2, plus one or two 
L. F. 


Valve only with alternative grid 


or anode rectification. 


No. 4 plus one or two L.F. 


One pair of phones from crystal 
detector and one from valve de- 
tector, using grid or anode rectifi- 
cation. 


Same as No. 6, but with a loud- 
speaker after 3rd valve and/or 
after 4th valve; the valve de- 
tector feeding the loud-speaker 
or speakers, 

Same as No. 7, but using the cry- 
stal detector for feeding the loud- 
speakers. 


Any of the foregoing on a small 
indoor aerial. 


Any of the foregoing on a frame 
aerial. 


Any of the foregoing after a 


-neutrodyne H.F. amplifier. 


Any of the foregoing after an 
ordinary H.F. amplitier. 


Input of L.F. amplifier to output 
of a separate receiver. 


Operating the double- range volt- 
meter. 


Using the meter to read the volt- 
age of a separate battery. 
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SWITCHING NECESSARY. 
Telephones in Jack No. 1. 


Same as in No. 1, but with a dummy 
telephone plug in Jack No. 2. 
Loud-speaker plug in Jack No. 3 or No. 
4 Four-pole switch to Crystal.“ 
Dummy plug in Jack No. 1. 


Telephones in Jack No. 2 and grid bias 
wander plug of detector valve adjusted 
as explained in the text. 


Same as in No. 4, but loud-speaker plug 
in Jack No. 3 or No. 4. 

One telephone plug in No. 1 Jack, and 
another telephone plug in No. 2 Jack. 
Grid bias wander plug adjusted accord- 
ing to the type of valve rectification re- 
quired. 

Same as in No. 6, but with a loud- 
speaker plugged in Jack No. 3 and/or 
Jack No. 4. Four-pole switch to 
Valve.“ 


Same as in No. 7, but with the four- pole 
switch to Crystal.” 


Same as in No. 1 to No. 8, but aerial 
should be connected to A, instead of Ai. 


Same as No. 1 to No. 9, but the Dimic” 
coil should be removed in favour of a 
frame aerial. 

Same as in No. 10, but secondary of the 
output H.F. transformer takes the place 
of the frame. This secondary must have 
a centre tapping. 


Do not remove Dimie ” coil, but turn to 
Fig. 2, page 754, WIRELESS WORLD, June 
2nd, 1926 issue, and connect output of 
the amplifier there shown across the A, 
and E terminals of this set. 

First remove earth connection from 
“ Universal set and unplug the crystal 
detector or the Dimic ” coil, then con- 
nect a telephone plug to the telephone 
terminals of the eaisting receiver, and 
insert plug in No. 1 Jack. In case of 
superhet., change value of plug in 
fixed condenser across transformer 
primary as explained in text. 


To read L.T. voltage put the two-pole 
switch to the right. To read H.T. volt- 
age put it to the left. 
the centre disconnects meter. Before 
a reading can be taken a plug must be 
inserted in either Jack No. 2, 3 or 4. 
To read separate L.T. battery take a 
connection from L.T.— and L.T.+ to 
the scparate L.T. battery and put double 
pole switch over to right. To read 
separate H.T. battery take a connection 
from L.T.— and H.T.-+- tapping of final 
valve to the separate H.T. battery and 
put switch over to the left. 


Placing it in 
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The crystal becomes connected as in Fig. 1. No 
valves light up. 


The dummy plug in Jack No. 2 causes the lst 
valve to light up. 

Insertion of loud-speaker plug in Jack No. 3 or 
No. 4 causes requisite valves to light up, except 
detector valve whose filament circuit is broken 
when moving the four-pole switch to Crystal.” 
Movement of this switch brings transformer 
primary to output of crystal, and joins the H.F. 
choke to H.T.+.- Insertion of Dummy plug in 
Jack No. 1 lights up reaction valve. 

The telephones in No. 2 Jack light up valve. 
Adjustment of wander plug gives a positive or 
negative bias to grid of detector valve for pro- 
viding alternative grid or anode rectification as 
required. 

Same as No. 4, but the plug in No. 3 or No. 4 Jack 
lights up the requisite number of L.F. valves. 

The insertion of a pair of telephones in No. 1 
Jack gives the same effect as in No. 1 and the 
insertion of a telephone plug in No. 2 Jack gives 
the same effect as in No. 4. 


The loud-speaker plugs in Jack No. 3 andjor 
No. 4 lights the requisite valves. The four-pole 
switch places the transformer primary over to 
the detector valve. 

Same as in No. 7, but the moving of the four-pole 
switch changes transformer primary from valve 
to crystal detector. This would extinguish the 
detector valve filament. but for the telephone plug 
in Jack No. 1. 

The connecting of the deal to A, cuts out the 
aerial coupling condenser which is unnecessary 
when using a small indoor aerial. 

The necessary connections for a frame aerial are 
clearly shown in Figs 2 and 3. 


The necessary connections are clearly shown in 
Fig. 3, and, of course, by manipulating the four- 
pole switch and the detector valve wander plug, 
alternative methods of rectification may be used, 
and also reaction is optional. 

This type of amplitier is the conventional type 
with an H.F. choke in the anode circuit of the 
H.F. valve followed by tuned grid circuit, and is 
frequently used for placing in front of any existing 
Detector and L.F. or crystal receiver. 

The putting of the four-pole switch to crystal and 
the insertion of the plug coming from output of 
separate set puts primary of transformer across 
the output of this set. If earth connection is not 
removed first, however, the H.T.+ of separate 
set will become earthed through transformer 
primary. If either crystal or Dimic ” coil is 
not inplugged, the output of separate set will 
become short-circuited by “ Dimic” coil and 
crystal detector in series. 

The meter when not in use can be left switched 
off or left over to the L.T. side as explained in the 
text. The meter is not operative unless a plug is 
inserted into one of the three valve Jacks. 


This enables a separate H.T. and L.T. battery 
associated with another set to be applied to the 
meter for a voltage test. 
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Fig. 8.—Particulars of the wiring of the underside of the baseboard. 


denser is definitely at earth potential, and if the rotor is 
earthed no trouble will be experienced. from hand capacity 
effects. Both plates of the tuning condenser are at high 
oscillating potential, however, and in order to avoid these 
evil effects it would ordinarily be necessary to use a con- 
denser, in which neither set of vanes was attached to the 
operating shaft, such as the ‘‘ Newey,’’ or.to set the 
condenser well back from the panel and use an ebonite 
extension shaft as was done by the writer in the Hartley 
receiver described by him in the July 21st issue. Messrs. 
Ormond’s, however, now supply an S.L.F. condenser 
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View of the underside of the basehoard, showing the wiring to the jacks. 
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specially for the purpose in which a separate capacity 
shield (which should be earthed by the terminal provided) 
is used, and this was found perfectly satisfactory. 


Components on the Panel. 


The valve windows and retaining rings are obtainable 
already gold-plated, and since these are merely for the 
purpose of panel ornamentation, it is sufficient just to 
mount them on the panel, and it is not absolutely neces- 
sary to drill observation holes in the panel, since in any 
case no light would be visible from the modern dull 

: emitter even if mounted 

close up against the win- 
dow. The particular crystal 
detector used, which is of 
the semi-automatic type, was 
chosen for its constancy, 
ease of adjustment, and 
foolproofness. It plugs into 
two ‘‘ valve sockets on the 
panel, these sockets being 
sold with the detector. The 
writer has a large number of 
detectors, including the or- 
dinary catwhisker type 
(Burndept) to which he has 
fitted legs so that he can 
instantly plug any type of 
detector he desires into the 
panel sockets. 


2 » > 


(To be concluded.) 
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CALIBRATION WAVES FROM THE N. P. L. 


Transmissions of Wireless Waves of Standard Frequencies from the National Physical Laboratory 


(Station Call-sign 5 HW). 


URING the last three years waves of accurately known fre- 
quency have been transmitted on the recommendation of the 
Radio Research Board of the Department from the wireless 

station at the National Physical Laboratory to provide a means 
of checking the calibration of wavemetres and other apparatus. 

This transmission has consisted of eight waves covering a 
range 560 to 60 kilocycles per second (833 to 5,000 metres wave- 
length). It is transmitted between the hours of 1500 and 1600 
G.M.T. on alternate Tuesday afternoons. 

In order to increase the usefulness of this service, arrange- 
ments have been completed, after consultation with the Post 
Office and others interested, for the present transmissions to 
be greatly extended. The new transmissions will include six- 
teen waves. ‘These will be transmitted in two sections, each 
section being transmitted once each calendar month. One part 
will be transmitted on the first Tuesday in the month between 
1500 and 1600 G. M. T., while the other part will be transmitted 
on the third Tuesday in the month between the same hours. 

The system of the transmissions will be, provisionally, as 
follows :— ° 


(1) An announcement will be made in Morse on plain C.W. 
on a wavelength of 1,500 metres that a transmissicn of 
standard waves is about to take place. This announce- 
ment will be made at 1455 (. M. T. 

(2) Each standard wave will be transmitted as follows :— 

(a) Short-wave Programme on the frst Tuesday in each month, 
The letter N followed by a number identifving the wave. 
This will be repeated three times, and will then be fol- 
lowed by a dash lasting 40 seconds. 

Four such dashes will be thus transmitted, each pre- 
ceded by the identifying letter and number. 

As far as possible the dash will begin at 20 seconds past 
the appropriate minute, and will continue to the end 
of minute. 

An interval of 4 minutes will elapse, when the next 
wave of the series will be transmitted in exactly the 
same way. 

(b) Long-wave Programme on the third Tuesday in each 
month.—This will be transmitted in exactly the same 
way as the short-wave programme, but the identifying 
letter will be M. The actual programine is set out in 
detail below. 


SHORT-WAVE PROGRAMME. 


Frequency, 
Kilocycles 
8. . T. Signal Transmitted. per sec. 
1455 —1500 ..... Announcement in Morse. oo... 0. ee cee eee 200 
1500 — 150 NI. XI, XI - 40 sec, dash—transmitted 4 times. 900 
1504 —.1 508. Silence. 
1508 1412. . 2. NZ, N2—40 sec. dash— transmitted 4 times. 840 
1412—1510.9ẽ0³ Silence, 
1516—1020 2.0... N3, ete., as above <i bad cs caves sy Sebew dt osha ee 700 
1524—1528 ..... Ndi, „ * r eee Se AOL os 580 
1532 -1536 ..... NI, p E E EE E a EES how 
1540—1544 ..... NG. „ „„ r e e e whe eee 360 
1548 1552 N 33 (8 300 
1556—1WW0 ..... N8, „ / A aa aE 260 
LONG-WAVE PROGRAMME. 
Frequency, 
Kilocvcles 
G. M. T. Signal Transmitted. per sec. 

1455 ö rl’ Announcement r— UP 2) 
1500— 154. _ Mt, M1, MI 410 sec. dasb— transmitted 4 times 200 
1504 -1508 22... Silence. ô 
1508—1512 ..... M2, etc., as aboeeeeeeeee“””nnnn eee 160 
1510 -1720 . M3, » | Mew eatadetaetats e 115 
1524 —15 28 M4, „ „ XI ˙ . od wa aa 86 
1532— 153060 Mo, „ CCC 66 
1540— 1514 Mf, „ CCVPPPCCCC 50 
1518 15 2 ..... M7, „ FCC 40 
1556 — 16000 M8, „ „ z 30 


During the pauses dashes may be heard whilst the settings 
and adjustments of the circuits to the next wave of the series 
are being made. These dashes must not be taken as part of 
the programme. 


The announcement will consist of the general call-sign CQ 
de SHW repeated a few times, and followed by the words 
5 (or long) standard wave frequency transmissions, stand 
y.” 

The frequencies transmitted will be highly accurate, so that 
it will be unnecessary to transmit any corrections. The trans- 
mission of the actual frequency will, therefore, not take place, 
since the identifying letter and number serve this purpose. 

The aerial current will be recorded, but will not be trans- 
mitted. Information regarding the value of the current on any 
55 occasion will be given on request. The address of the 
epartment of Scientific and Industrial Research is 16, Old 
Queen Street, Westminster, S. W. I. 

4 few notes relative to the reception of these waves are 
appended. 


Reception of Standard Waves. 


It is presumed that the instrument under calibration by 
means of the waves is a self-generating valve oscillator of 
smoothly variable frequency. It is further essential that a 
tunable receiving set with detecting arrangements and head- 
phones should be used in conjunction with the heterodyne 
source. The most accurate means of calibration is to set the 
heterodyne source until the beat tone heard between it and 
the incoming standard wave has a pitch equal to that of a 
small tuning-fork of known pitch. This will be unnecessary 
in the higher frequency waves, but in the case of the longer 
waves the belt of frequency within which no beat tone is 
heard will represent more than one part in a thousand, whereas 
by using a definite beat tone of, say, 1,000 cycles per second 
the sensitivity of the receiving set will be high, and the accuracy 
of setting will be much greater than can be read on the hetero- 
dyne unless it is of exceptional construction, l 

The frequency of the beat tone must, of course, be added 
to or subtracted from that of the standard wave frequency 
according to which side the heterodyne source has been set. 
It is convenient to set the heterodyne first higher and then 
lower than the incoming wave, using the tuning fork to obtain 
equality of pitch on the two sides. The frequency of the 
tuning fork need not then be known. The mean of the two 
readings on the heterodyne condenser corresponds exactly to 
the transmitted frequency.’ 

An examination of the frequencies included in the transms- 
sions will reveal the fact that, except for a few frequencies 
far apart, they are not exact multiples of one another. 

On this account it is possible to obtain calibrating frequencies 
intermediate between those actually transmitted. Thus on the 
long wave programme the heterodyne could be set at a fre 
quency of 33 k.c. per sec. when the standard wave of 66 k.c. 
per second was under transmission. The 2nd harmonic of the 
heterodyne at 66 k.c. per sec. will give a well-defined beat 
with the standard wave of 66 k.c. per sec. 

The following intermediate frequencies can all be obtained 
in this manner without difficulty: — 


2nd Harmonies 33. 43, 57.5, 80, 100, 130, 150, 180, 250, 
290, 350, 420, 480. 

3rd Harmonica :—384, 534, 663, 86%, 100, 120, 1663, 2333, 
280, 320. 


Shorter wave heterodyne oscillators can, of course, be cali- 
brated by the harmonics of an intermediate wave oscillator 
itself calibrated from the short standard waves. 

The transmissions here announced will commence on Sept. 
7th with the short-wave programme, and will thereafter follow 
the sequence given. 


1 This assumes that over the range of condenser used there 
is a linear relation between capacity and frequency. If any 
other relation holds a small correction will be necessary to 
obtain the highest accuracy, 

A 36 


AUGUST 25th, 1926. 


Ain 


* -x 6 N Ne, 
f 60 l f * f 
0 U My fi | 
701 se 


j 
mi 


j 


FA | 
uin 


III 


Wireless _ 
World 


— 


— — 


SS — 


r i We 5 iu J f P 


BROADCAST 
DP- RS E-N 2 22 S 
DY Dw Fa Wal ial Bal ml Ke 


275 


r 


— 


\ \ 


marad 


at 


7 


NEWS FROM ALL QUARTERS. 


Oscillation on the Decline. 


The campaign against oscillation at last 
appears to be meeting with some success. 
From Savoy Hill I learn that during the 
last few weeks the number of complaints 
received has dropped by 30 per cent. A 
month or two ago woeful letters were 
arriving at the rate of 60 per week. 

0000 


Interference on the New Wavelengths. 

Before the new wavelength allocation 
scheme is put into force, efforts are to be 
made to trace interference which is at 
present upsetting the Daventry trans- 
missions. For instance, a C.W. station in 
the neighbourhood of Blackpool is caus- 
ing trouble on the 1,600-metre wave- 
length. From observations made it 
appears that an arc transmitter is being 
used, the mush being abnormal. 

A good deal will have to be done in 
the next two or three weeks to clear the 
ether if the new scheme is to make an 
effective start. At the moment there is 
an epidemic of heterodyning by foreign 
stations. 

o ooo 


B. B. C. Engineers on Transmitter 
Fatigue.” 
A flutter has been caused in the Bir- 
mingham dovecote by the correspondence 
which recently appeared in The Wireless 


World anent the fading of new transmit-. 


ters after being in operation a few weeks. 

Readers may remember that Mr. James 
B. Walker, of Bishop Auckland, whose 
letter was printed in the issue of August 
llth, remarked that the most striking 
case of fading in his experience was Bir- 
mingham. ‘‘The old American trans- 
mitter, he wrote, “at first gave really 
excellent signals; then, after five weeks, 
fading started, and signals fell right off 
until it was very problematical whether we 
would raise him at all.” The same phe- 
nomenon was noticed by this cor- 
respondent when the station was removed 
to another site. 

0000 
Sceptical. 

The B.B.C. engineers are frankly scep- 
tical regarding the suggestion that fading 
might be due to increased resistance in the 
earthing system. The aerial amps. 
remain constant (it is stated), and the 
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tendency would be for the aerial current 
to fall if the-earth were affected by elec- 
trolytic action. If there is any diminu- 
tion in the strength of transmission after 
a well defined period of five weeks after 
the opening of the new station one would 
have to take into account meteorological 
conditions (the effect of which is very 
little known in many respects), but this 
would not be a constant factor. 


0000 
A Psychological Cause ? 


“ After all,“ state the engineers, “the 
strength of SIT or of any other broadcast- 
ing station in this country has been proved 
tə remain fairly constant, and we are 
inclined to regard the fading phenomenon 
as psychological rather than physical.” 

So that’s that. 


O 000 


All the Hours. 


On an ordinary weekday a listener in 
England, if he has the time and inclina- 
tion, can receive B. B. C. programmes for 


. 
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at Sydney. 


By OUR SPECIAL CORRESPONDENT. 


eight or nine hours. The Continental 
listener, as a rule, can regale himself for 
seven or eight hours. 

They would smile at such programme 
poverty in Australia. 2FC, the well- 
known broadcasting station at Sydney, 
provides a daily fare totalling fourteen 
hours! Transmission begins at seven 
o’clock in the morning, and continues, 
with a few silent periods, until midnight. 


0000 


No Rush. 


There is no great competition, I under- 
stand, for the job of programme director 


0000 


Novels Before the Microphone. 


Mr. A. E. W. Mason's novel, At the 
Villa Rose, which was read before the 
microphone a few weeks ago, met with a 
good response. A new serial story, simi- 
larly prepared for broadcasting, is to be 
heard at the end of the month, this time 
from Daventry but not London. 


AN ECHO OF THE TEST MATCH. Members of the Australian team listening to a 
broadcast programme in their private lounge at the Hotel Cecil. (Left to right) H. 
Ponsford, A. J. Richardson, Sydney Smith (Manager) and J. Ryder. 
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An Operatic Idea. 


Another programme proposal under con- 
sideration is a sort of ‘ Operatic Pot 
Pourri,’ the idea being to broadcast 
excerpts from famous operas, intermixed 
with brief accounts of each so as to give 
a complete picture of each opera. 

O OOO 


Then and Now. 


It is gratifying to know that the broad- 
cast receiver manufacturers exhibiting at 
tho National Radio Exhibition, Olympia, 
are hitching their wagon to a star in the 
matter of instrument design and appear- 
ance. Gone are the days when a broad- 
cast receiver resembled anything from a 


coffin to a Noah’s Ark, when everything, 


so to speak, was hanging on by the eye- 
brows, and a cough from a visitor wrecked 
the exposed valves or sent the grid leak 
flying into the bottomless depths. 


0000 


Broadcast Receivers and Wireless Sets. 


The examples we shall see at Olympia 
will, I imagine, go to demonstrate the 
world of difference which can exist be- 
tween a broadcast receiver and a mere 
wireless set. The latter can still consist 
of any old junk capable of responding to 
a sig., but a broadcast receiver must 
at least, be an instrument. 

The arrival of the all-enclosed broad- 
cast receiver, in a handsome cabinet, is 
probably welcomed most of all by the 
feminine listener, and by all those whose 
thankless task it is to keep rooms tidy. 


0000 


Filling Up the Blanks. 


Many little stunts have been devised 
for indicating to listeners that the broad- 
casting station is still alive during inter- 
vals in the programme. In London we 
have the clever improvisations’ on the 
pianoforte by Mr. Hely Hutchinson; on 
the Continent they are rather fond of a 
sonorous gong. The Berlin station ofti- 
cials, however, have adopted a new 
method, viz., clock ticks, which can be 
heard very clearly throughout one of 
those long pauses to which our Continen- 
tal friends are so addicted. 

It is suggested that the system be 
adopted over here; but I fancy that a 
good many people in this country already 
listen “ on tick.” 

0000 


Broadcasting and the Gramophone. 


In the early days of broadcasting fears 
were expressed in certain quarters that 
the new form of entertainment would oust 
the gramophone from the homes of the 
million. Experience has now shown that 
broadcasting and the gramophone are 
close allies, the frequent transmission of 
gramophone records proving a useful 
guide to those who like to choose their 
records with care. 

The Sheffield station has, I see, issued 
an invitation to listeners to send in re- 
quests for the broadcasting of special 
records of any make. The gramophone 
transmissions take place on Monday, 
Wednesday and Friday mornings. 
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- FUTURE FEATURES. 


Sunday, August 29th. 


Lonpon.—Prize Band of 
politan Police Festival. 

BirmiNGHAM.—Symphony Concert. 

Grascow.—Band of H.M. Grena- 
dier Guards. 


Metro- 


MANCHESTER.—Chester Cathedral 
Quartet. 

NEWCASTLE.—Astra Desmond, con- 
tralto. 


Monday, August 30th. 
Lonpon.—Camille Conturier in a 
Musical Divertissement. 
ABERDEEN.—‘‘ Dido and Aeneas, 

an Opera by Purcell. 


BouRNEMOUTH. — Popular Over- 
tures, relayed from Winter 
Gardens. 


Be.rast.—Variety Programme. 


i Tuesday, August 31st. 
LONDON. — The Kutcher Quartet. 
BIRMINJGHAM.— Scenes from Popular 
Operas. 
Betrast.—Arnold Trowell, cello. 
Carpirr.—‘' Gwen,” a Play by M. 
Tydfil Richards. 
MANCHESTER.—Symphony Concert. 
NEWCASTLE.—Parry Jones, tenor. 


Wednesday, September Ist. 
Lonpon.—Musical Comedy Pro- 
gramme. 
ABERDEEN.— Radiance, a Gleam 
by J. Vaughan Emmett. 


GLascow.—Besses o' th’ Barn 
Band. 

Leens-Braprorp.— Russian Pro- 
gramme. 

MANCHESTER. — Buxton Gardens 
Night. 


Thursday, September 2nd. 
Lonpon.—“‘ Nerves,” a Comedy in 
one act. 
ABERDEEN.—Music Humour by the 
Station Orchestra. 
BiRMINGHAM.—The Spirit of Car- 
nival. 

BeLrast.—“ The Land of Heart's 
Desire,” by W. B. Yeats. 
NEWCASTLE. —‘‘ The Idol of Jade,” 
Dramatic Sketch by John 

Wright. 


Friday, September 3rd. 
Lonpon.—Symphony Concert con- 
ducted by Sir Hamilton Harty. 
BrrMINGHAM.—‘‘ What He Won,” 
by W. H. Williamson. 


Saturday, September 4th. 


Lonnon.—Wireless Orchestra re- 
layed from Olympia. 

BourRNEMOuUTH.—Louis Hertel, En- 
tertainer. 

CARDIFF.—Besses o'“ č th 
Band. 

GLASGOW.— Irish Programme. 

MANCHESTER. — Variety Programme. 


Barn 
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Three Choirs’ Festival. 

The B.B.C. will be able to broadcast 
the Three Choirs’ Festival at Worcester 
for one day only this year, viz., Wednes- 
day, September 8th. The soloists will be 
Miss Dorothy Silk and Mr. Robert 
Radford. 

Sir Edward Elgar will himself conduct 
his Variations for Orchestra, Opus 2, 
while a new work by W. H. Reed, con- 
ducted by that composer, will also be 


heard. 
o 0 Oo 


A Plymouth Programme. 


Bernard Ross, the leading bass of the 
Carl Rosa Opera Company, is to broad- 
cast from the Plymouth station this even- 
ing (Wednesday). Other artists include 
Renee Sweetland, solo pianoforte, from 
the Royal Academy of Music, and the Ful- 
brook Trio, who are very popular with 
West of England listeners. 


0000 
Novel and Queer. 


Something new in broadcasting will be 
tried on Friday, when an unusual trans- 
mission will be made from the Prince of 
Wales' Playhouse, Lewisham. It is hoped 
that the einema audience will join with 
orchestra and vocalists in well-knoun 
songs, the words and music appearing on 
the screen. 

Several popular pieces will be broadcast 
including that celebrated work, ‘* Three 
Blind Mice.“ 


e00a 
Film Play by Wireless. 


Another experiment, fixed for Monday, 
August 30th, will be the transmissien 
from Manchester of a play founded on the 
film“ The Greater Glory, adapted from 
Edith O’Shaughnessy’s novel, Viennese 
Medley.” The experiment will be con- 
ducted by- arrangement with First 
National Pictures, Ltd. 

The description of the story-teller will 
take the place of sub-titles. Dialogue and 
sound effects will supply the scenes.” 
and a background of orchestral music, 
similar to that arranged for the film, will 
lend suitable emotional atmosphere. By 
this experiment the B.B.C. hopes to estab- 
lish a method whereby listeners may 
visualise a film through the medium of 
sound. 

0000 


Who Wouldn't be an Author P 


Incidentally, if the experiment is suc- 
cessful, another avenue of wealth will be 
opened up to the successful author, who 
already reaps a harvest from book rights, 
film rights, American rights, serial rights, 
and if I am not mistaken, several other 
rights. 


ocoo 
More Carillon Music. 


Carillon recitals will be given by Mr. 
W. A. Jordan from the War Memorial 
‘Tower, Loughborough, on September 1° 
and 26. The two transmissions will 
put out from Birmingham and the latter 
from 2LO and 5XX in addition. The 
approximate length of land line from the 
War Memorial Tower to the Birmingham 
Studio 1s 45 miles. 
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LOUD-SPEAKER EFFICIENCY. 


Sources of Energy Loss and their Relative Importance. 


By C. M. R. BALBI, A. M. I. E. E., A. C. G. I. 


one per cent. of the power that is put into a present- 
day loud-speaker, in the form of electrical energy, 
is converted into sound. 

If we consider the effect that would be obtained by 
raising the efficiency to, say, 80 per cent., which is not 
an uncommon figure for electric motors and transformers, 
we should find that there would be ample volume when 
a loud-speaker was worked direct from a crystal set. 
The advantage of this is too manifest to require com- 
ment; therefore, it may well be asked why the efficiency 
of the modern loud-speaker should be so low, and what 
it is that is preventing it from being raised. 

The answer to the question is not an easy one, as the 
contributory causes are many; however, we at least know 
what they are and can examine them one by one. 


1 is perhaps not generally realised that only about 


Losses Classifled. 


The first is resistance. Any circuit provided for the 
passage of an electric current has a resistance, which, 
when a current is passed through it, causes some of the 
energy to be converted into heat. By using copper for 
the conductor, which is one of the best metals for this 
purpose, we are able to reduce this loss to a minimum. 

The second is hysteresis. When any particle of iron 
is undergoing a variation of flux it offers a resistance to 
this change ; ; SO, as in the case of a loud-speaker, where 
there is a rapid and continual variation of flux in both 
the diaphragm and the pole pieces, there is much loss 
which cannot be avoided. 

The third is eddy currents. A fluctuating current in- 
duces a current in any adjacent circuit. Such circuits 
are formed by the pole pieces on which the windings are 
mounted, and the diaphragm, so that currents are sent 
circulating in these members which are finally dissipated 
in the form of heat. 

Some attempt is generally made to avoid excessive loss 
in this direction by laminating the pole pieces. 


Fig. ne, a method of investigating the efficiency of 
loud—-speaker movements. 


The fourth is the mechanical loss in the diaphragm. If 
a perfectly elastic body could be found it would be pos- 
sible to bend or deform it without any loss of energy, 
but as there is no material which approaches this state, 
mechanical energy is lost every time the diaphragm is 
moved. 

The fifth is zke acoustic loss in the receiver. The 
movement of air within the case gives rise to a certain 
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amount of friction between the air and the sides of the 
chamber resulting in a loss; also the movement of air 
gives rise to a movement in the case in unison with it; 
therefore, some of the sound produced is converted into 
mechanical energy, which is dissipated as in the case of 
the diaphragm. 

The sixth is the acoustic loss in the horn. This loss 
is analogous to that which takes place in the case and 
consists of a mechanical and frictional loss, which is dis- 
sipated as heat. To make a complete survey of the sub- 
ject it is not sufficient to make a qualitative analysis of 
the losses as in the preceding manner, but we must go on 
to obtain quantitative results if possible. 

This part of the problem is an exceptionally difficult 
ore, as measurements have to be made where only very 
small amounts of power are available, and where the fre- 
quencies are of a relatively high order; therefore, any 
experiment that will dissect the losses into two or more 
components, which then can be analysed separately, is 
of considerable value. 

Such an experiment has been devised to differentiate 
the electrical and mechanical losses from the acoustic. 

Two identical ioud-speakers of a well-known make 
were coupled together by means of a short rod, as shown 
in Fig. 1. The diaphragm has been taken out and a bar 
put across the poles, which had been provided for the 
units so that they could be used to operate a hornless 
loud-speaker if required. 

The loud-speaker unit A was connected to a powerful 
wireless set which was capable of giving an output of 
about 7 of a watt. Across the set was connected a 
wattmeter M,, while the unit B was connected to a watt- 
meter M,. Now, if an impulse is given to the cross bar 
in unit A by a current through the windings, the move- 
ment will cause the rod to move in sympathy and cause 
the other cross bar in unit B to move also. This impulse 
will cause an electromagnetic variation to take place, and 
induce a current in the winding of B which can be read 
on the meter. 

The readings of M, represent the output from the wire- 
less set, and the energy that will reach the loud-speaking 
unit A will be equal to this amount, but here a loss of 
energy will take place, and the amount it will deliver to 
unit B va the rod will be equivalent to the reading M, 
times the efficiency, which we will call X. As we have 
already seen, the mechanical energy produced will be 
transformed electromagnetically in unit B, but again a 
loss of energy will take place, and if the efficiency of 
unit B is the same as that of unit A, which it should be, 
as they are of identical construction, the energy that will 
reach the meter M, will be (M, x X) X, which is equal 
to M,X?. 

Now, in an experiment it was found that when the 
meter M, read go milliwatts, the meter M, read 5 mW., 
and from these figures we may deduce the mechanical 
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Loud-speaker Efficiency.— 
and electrical efficiency (X) of the separate units from the 


formula 
MIX? = M, 


Substituting, 90 X? = 
„ ee ee 
ee X AR 90 — i 18 O. 24. 


There fore, efficiency = 24 per cent. 

From this we see that the mechanical and electrical 
loss must be 76 per cent. Now, as has been previously 
stated, the overall efficiency of a loud-speaker is about 
1 per cent. This figure has been established by Dr. 
A. E. Kennelly and other well-known experimenters, so 
as the process by which the conclusion is reached is very 
complicated, we will take it as being so. 

We know that if the mechanical and electrical loss is 
76 per cent., and the overall efficiency is 1 per cent., 
then the acoustic loss must be 23 per cent. 

We have now enough data to give a preliminary 


analysis in the form of Fig. 2; here the output (1 per: 


cent.) in the form of sound is compared with the acoustic 


MOO 4 AOOUSTIO LOSS 

ENERGY 7 5 = ENERGY =f 

CONVERTED , , CONVERTED / / 
fe | MECHANICAL AND 'NTO SOUND) 

“oe i (4 ELECTRICAL LOSS : 


182 
Koes 


fig. 4. 


Graphical illustrations of the distribution of energy losses in a typical 


loud-speaker. 


loss (23 per cent.) and the mechanical and electrical loss 
(76 per cent.). Tabulating, we get: 

I per cent. = overall efficiency. 

76 per cent.= resistance, eddy currents, hysteresis, 
and mechanical loss. : 3 

23 per cent.= acoustic loss in base and acoustic loss 
in horn. 

Can these figures be subdivided further to show us the 
other losses? Yes, they can, but in many cases these are 
very difficult to measure or calculate. The first we will 
take is a very easy onc: it is resistance. 

‘The ohmic resistance of the loud-speaker on test was 
2,000 ohms. When the input was go milliwatts, as 
before, the current (R.M.S. value) was 4 milliamps. 

The loss, therefore, is CR, which is equal to 

0.004 X 0.004 X 2,000 x 1,000 milliwatts 
= 32 milliwatts. 

Therefore, the percentage of loss attributable to the 
resistance is 

* 36 per cent. 
90 
By substracting 36 from 76 (the combined mechanical and 
electrical losses) we are left with the eddy current, 
hystercsis, and mechanical loss. 

Attempts were made to measure the mechanical loss by 
measuring the decrement of the amplitude of a vibra- 
tion—with the diaphragm in vacuo, but it proved too 
difficult ; therefore, the combined hysteresis and eddy cur- 
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Fig. 3. 
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rent l6ss was calculated, many assumptions having to be 
made. 

The calculations involved a rather heavy mathemati- 
cal treatment and were therefore omitted. The results 
they gave were— 


Hysteresis loss = 20 per cent. 

Eddy Current loss = 8 per cent. 
From which, by substraction, the mechanical loss is 12 
per cent. 

We now arrive at the point where the acoustic loss has 
to be dissociated. Fortunately, it is possible to do this 
by an experiment on the lines of the one previously de- 
scribed and shown in Fig. 2. 

Instead of the two units A and B having cross-bars 
connected together by a short rod, the bars were removed 
and replaced by diaphragms. 

The units were secured together by a.short rubber tube, 
and therefore the coupling between the two diaphragms 
was an acoustic one instead of a mechanical one; that 
is to say, a movement of the diaphragm in unit A was 
communicated to the diaphragm of unit B by the com- 
- pressions and rarefactions 
that took place in the inter- 
vening air passages. 

Measurements taken in a 
similar way showed that for 
an input of 90 milliwatts 


— Juu 5 the corresponding output 
| og hoa ae from unit B was 1 milliwatt; 
© 38328 therefore, the efficiency with 
4 30 „„ tis arrangement given by the 
z mS 5 5 1 same formula is found to be 
| SE 28 M. yz = M,, 
5 975 7 where y is the efficiency of 
o & 9 * either unit with the new 
. arrangement. | 
Equating we get 
goy = 
I PERENS 
y = so y o. orf 


= 0.105 
= IO per cent. ; 
therefore the acoustic loss in the base must be 
100 — 10 — 76 = 14 per cent., 
and therefore the acoustic loss in the horn must be 
10 — I = g per cent., 
hence we get the following tabulated results :— 


Per cent. 

Overall efficiency ... 1 
Resistance loss 36 
Hysteresis loss 20 
Eddy current loss ... ia se. tbls 8 
Mechanical losses 858 . un sae 12 
Acoustic loss in base 14 

horn 9 


If we express these graphically, as in Fig. 3, we se 
the extent of the losses better. | 
It must be understood that the results obtained are 
based on comparatively few tests, and as such may differ 
from what might have been obtained if extensive tests 
and more elaborate precautions had been taken, but 
figures at least serve to indicate what we may expect. 
Very little can be done to reduce these losses with the 
A 40 
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Loud-speaker Efficiency.— 


present form of design, but the time may come when some 
radical improvement will eliminate most of the losses 
So little is known of the characteristics of any 
but the most conventional forms of loud-speaker, that it 
is very difficult to decide what principle is best adapted 


shown. 
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to give more efficient results, but it might be interesting to 


point out that a membrane controlled 
would not have a resistance loss or an eddy current loss 
or hysteresis loss. However, the results given have so far 
proved very weak, so that it must not be imagined that 
better efficiency may be had for the asking. 


electrostatically 


NEW APPARATUS. - 


A Review of the Latest Products of the Manufacturers. 


THE TUNGSTONE ACCUMULATOR. 


The avoidance of separators such as 
wood, ebonite, or celluloid is one of the 
principal features in the construction of 
the cells of the Tungstone high-tension 
battery. Plates of substantial con- 
struction are employed which owe 
their robustness essentially to the 
use of hard frames into which the 
sections carrying the paste are 
securely held. Tungstone batteries 
differ from other types inasmuch a- 


The Tungstone H.T. battery 
embodies several new fea- 
tures in accumulator plate 
` construction. 


a frame form of construetion is employed 
for making the plates. 

It would seem desirable from a 
mechanical standpoint that the plates of 
an accumulator should be made from 
pure lead, though insufficient mechanical 
strength is obtainable by so doing, and 
antimony is usually alloyed with the lead 
to stiffen the plates. In order that the 
active material may be carried by metal 
sections of pure lead, a hard antimonial 
alloy frame is used into which the paste- 
carrying sections are firmly clamped. 

The plates are die-cast and the manu- 
facturers claim that a new process is 
employed by which holes and : spongy 
portions in the lead are eliminated. A 
longer life should be obtainable from 
plates constructed in this manner, as they 
possess a stiffness and rigidity that will 


4 


effectively prevent buckling and expand- 
ing, while the paste Poe adheres 
better to the pure lead frames than to 
grids of antimonial alloy. The cells of 
this battery give a capacity of 3 ampere 


hours, though, owing to the specialised 
construction of the plates, they are some- 
what smaller in size than those used in 
many other cells of similar capacity. 
Each cell carries a pair of plates; the 
boxes are of glass with indiarubber ex- 
ternal separators between the cells and 
stand upon an indiarubber mat. 

Many H.T. accumulator batteries 
owing to the design of the cover plates 
and vents, are particularly messy. The 
Tungstone battery has been found to re- 
main clean in use, and spacing between 
the cells eliminates corrosion to a big ex- 
tent. An additional cover is provided, 
indicating the potentials obtainable by 
plugging in on to the connecting bars at 
any part of the battery. 

A teak box, with carrying strap, in- 


spection window, and ebcnite shrouded 


terminals are other features of the bat- 
tery. It is supplied with a partial charge 
so that the process of a careful first 
charge is avoided, and, when filled with 
acid, will, with ordinary use, give a ser- 
vice of about a month, whilst, after a 
full charge, it is estimated that nearly 
six months’ service is obtainable. 


0900 


NEW ASHLEY PLUG AND JACK. 


Several new features have been intro- 
duced into the range of jacks now manu- 
factured by the Ashley Wireless Tele- 
phone Co. (1925), Ltd., Finch Place, 
Liverpool. 

It is usually by no means easy to make 
the soldered connections to the tags of 
a multi-contact jack, and this difficulty 
is overcome by spreading out the tags 
in various directions so that they are wel} 
spaced. The jacks are made of brass, 
heavily nickel-plated, and the insulating 
pieces are of genuine Bakelite. The con- 
tacts are of nickel silver and silver, and 
the assembly of the jack is particularly 
rigid. A spacing washer is supplied to 
permit of the use of the jack with panels 
of various thickness and they can, in 
fact, be secured to panels varying from 
zin. to zin. 

The new type plug is extremely neat 
and will take the pin tags of either loud- 


Spread-out connecting tags on the new 
Ashley jacks greatly facilitate the making 
of soldered connections. 


speaker or telephone cords, which are 
attached merely by pressing between 
spring contacts. The body of the plug 
is of Bakelite; no screws are used in its 
construction, and attachment is made to 
it without the aid of a screwdriver. 
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THE NEW B.B.C. WAVELENGTHS. 


Sir,—From the table of proposed wavelengths for B.B.C. 
stations, it appears that Aberdeen and Birmingham are to 
work on 491.8 and 491.6 metres respectively, and if these 
figures are correct it would appear that the policy of catering 
exclusively for the crystal user is still being pursued. 

For persons situated, as I am, midway between these two 
stations, it means that neither can be received, which is absurd. 

I have more than a suspicion that at the present time some 
of the stations are a long way off their advertised wavelengths. 

S. A. HUGHES. 

Ballymoney, Co. Antrim. 


COMMUNICATION ON LOW POWER. 


Sir,—I read with interest the letters of Messrs. Exeter and 


Townend, and think that the idea as outlined by them for a 


series of tests by low power users is an exceptionally good 


one. 

Mr. Allen (G6YW) has suggested the same thing in this 
month’s issue of the “T. and R. Bulletin,“ and in view of 
the fact that increasing use is being made of very low powers, 
such tests, if made, would probably yield some very interesting 
data as regards the reliable ranges of such powers. 

It is very difficult when using powers in the neighbourhood 
of three watts to establish contact with a distant station while 
so many comparatively high-powered transmitters with 
anything but sharp tuning are at work. The Continental 
transmitters, most of them unlicensed, seem to delight in 
making a very loud noise and calling CQ for long periods. 

No difficulty should be experienced in obtaining a good 
number oi low-power men to participate, but one naturally 
has doubts about some of the aforementioned Continental men 
being persuaded to shut down for a period, and here it may 
be mentioned, just two or three alternating current notes can 
play havoc with quite a number of pure C.W. stations of 
minute power, especially on a waveband of 2 metres, i.e., 44-46, 
even though the frequency band 1s comparatively wide. 

May I suggest. that, if arrangements can be made, that your 
excellent journal prints the schedule of the tests, and so reach 
a vast number of short-wave listeners both at home and abroad, 
who, judging from the numbers of reports I get on my own 
low-power transmissions, are real enthusiasts. Incidentally, 
reports are always acknowledged, whatever distance they are 
sent from. W. HARTLEY (G6YR). 

Follifoot, nr. Harrogate. 
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Sir,—I read with great interest the letters re low power 


tests. I am in entire agreement with your correspondents, 
and to that end have been testing for a considerable period 
with very low power. The results of my tests may be of 


interest to other low-power amateur transmitters. 

These results are only given to show that the ‘‘ low-power 
man can get a look-in '; records are not claimed. It may 
be said that only two-way working tests are given. Although 


a 500 v. generator was available, it was decided not to use 
t, as, human nature being what it is, it would be easy to 
“turn up the wick” if signals were reported QRZ, so two 
60-volt batteries were commissioned for H.T. 

Tests were commenced in April, 1926, on 45 metres, with 
a power of 2 watts input, and in every case this power was 
used for Se and maintaining communication, and up 
to the present month 98 stations have been worked, the greatest 
distance being 1,800 miles. Contact could always be estab- 
lished at first call over a distance of 350-500 miles, and it was 
found that signals reported R6-7 at this distance were always 
reported only just readable ‘at 100 miles. 

Curiously enough, on nights when it was thought that signals 
would be very strong no stations were worked, although the 
post would bring some QSL cards a few days after the test. 
I had eleven blank nights during May, June and July. On 
those nights signals from other stations were received very 
strongly, and not much fading was observed. However, many 
interesting data were obtained re weather conditions, etc. 

Writing of QSL cards brings me to my“ moan ' (and perhaps 
I do not moan alone). I am not a QSL hunter, but one likes 
to have a confirmation of a test, even if only to show that 
the other fellow’s call sign was not poached.” I have acknow- 
ledged the 90 odd stations I have worked on 45 metres. but 
have only received 50 per cent. in return; perhaps some have 
gone astray—anyway, I like to think so. The QSL cards sent 
by receiving station are acknowledged if they contain some 
information, but I really cannot afford to answer cards cf 
this type: —“ Ur sigs red OK OM pse QSL bi crd.” 

Just one other ‘‘ moan.” I have received lots of cards with 
only a halfpenny for postage, and I have had to pay excess 
postage in each case. 

CLIFFORD W. TITHERINGTON (G5MU). 

Moigne Combe, nr. Dorchester. 


JAZZ v. THE CLASSICS. 
Sir,—I should be glad if you would allow me to correct an 
unfair and misleading statement issued recently by the British 
Broadcasting Co., following the broadcast debate Classics 
versus Jazz, between Sir Landon Ronald and myself. 

According to the B.B.C. the “actual voting (by letter) was, 
for classical 568, for jazz 172, indefinite 88. Consequently 
classical music is much more favoured than jazz.“ 

Now, aside from the inconclusiveness of a poll of a few 
hundred out of a possible poll of some hundreds of thousands, 
the B.B.C.’s figures did not take into consideration the 623 
letters which I personally received. Of these 545 were definitely 
in favour of so-called popular music, and 78 were either in- 
coherently indefinite or violently abusive of me. Allowing, 
therefore, the 78 violently minded people who presumably prefer 
the gentler classics to what they wrongly call jazz to be counted 
with the “opposition,” the amended poll is 717 for popular 
music and 646 for the classics.“ JACK HYLTON. 

London, W.C.2. 
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The Original Schnell Short-wave 
Receiver. 


ou give me the original Schnell 
short-wave receiver, which I under- 
stand has been adopted officially by 
the American navy? . E. R. 
The circuit to which you are referring is 


undoubtedly the one used by Mr. F. H. 


Schnell, President of the A.R.R.L., when 


he accompanied the American Fleet during 
the Pacific Manœuvres for the purpose of 


_ demonstrating the practicability of short 


wavelengths for reliable communication. 
The original receiver was intended to 
function chiefly on wavelengths below 100 


metres, but Mr. F. H. Schnell has since 
given particulars of the values of coils 


necessary for tuning up to 400 metres, 


Fig. 1. 


The coils are wound 


these being just published in the American 
magazine Popular Radio. 

We reproduce the circuit diagram in 
It will be noticed that a capaci- 
tatively coupled aerial circuit is used, 


whilst the variable condenser tuning the 


id coil has a very low maximum value., 
he values of L, and L, to cover the wave- 


f length are given below, and since these 


values were derived from a considerable 


amount of experimental work, they should 
be adhered to. 


The values are as fol- 


low :— 

Wavelength Range. Lı 12 
Below 15 metres . 1 turn 2 turns 
15 to 26 77 os 77 3 ve 
23 to 15 j 6 3 4 „ 

35 to 70 8 10 „ 5 „„ 
88 10 113 „% eke I9 ,, 6 , 
110 to 220% „ ae 10 „ 

200 to 400 . T, 20 


oF 


in basket-weave 


. formation, using a circle of 13 pegs and 


F tied with thre 
used. Ordinary bell wire was used for 


nr F 


r. distance being lin. 
of course, provided by the 0.00025 mfd. 


, no other support being 


winding both coils, which are in fixed 
relationship to each other, the separate 
Reaction control is, 


variable condenser. It will be noticed 
that the values of grid condenser and leak 


are unusual. 


It is most important that the correct 


value of H.T. be used on the detector 


valve if satisfaction is to be obtained from 


this receiver. The grid of the detector 


valve returns to L. T. ＋ via the grid leak 
in the normal manner. 


The L. F. portion 


of this receiver is, of course, perfectly 


9 
1 


conventional, but it is important to note 
A 43 


Ouest ions should be concisely worded, and headed “ Information Department.’ 


Each 


separate question must be accompanied by a stamped addressed envelope for postal reply. 


that no fixed condenser must be put across 
the primary of the first transformer, or 
the receiver will be inoperative. This 
definitely rules out the possibility of using 


certain makes of L.F. transformer which 


have a fixed condenser in this position, 
built into the transformer. 
0000 


Using a Double- range Voltmeter. 

I have mounted on the panel of my 4. 
valve receiver a double-range moving 
coil voltmeter for the purpose of 
taking the plate and filament voltage 
readings of each valve in my receiver 
in accordance with the diagram pub- 
lished in te Hints and Tips sec- 
tion of your journal for August Lith. 
When not actually taking a reading, 
must I leave the double-pole switch 
in the central position, thus discon- 
necting the meter, or can I leave it 
permanently across the H.T. or L.T. 
battery during the time the receiver 
is in use? S. E. C. 

The current taken by a moderately- 

priced moving coil voltmeter is about 16 

milliamperes for full-pole deflection. 

Now, if the meter is left connected to 

the L. T. side, this current will be drawn 

continuously from the accumulator, in 
addition to the current for lighting the 
valves. But even if all your four valves 
are of the 0.06 amp. type, the current 
taken by them continuously from the 
accumulator will be 240 milliamperes, and 
the extra 16 milliamperes will therefore 


be lost in the comparatively large 
filament current, and will not, therefore, 
necessitate more frequent recharging. 
The meter may, therefore, be left per- 
manently over to the L.T. side without 
damage to either meter or accumulator. 
If left permanently over to the H.T. side, 
however, the 16 milliamperes would re- 
present a very appreciable load on the 
H.T. battery, in addition to the normal 
load imposed by the plate current of the 
valves, and the battery would speedily be 
run down. 
0000 


Tins or Toroids ? 

I notice that in America a very large 
number of receivers embodying H.F. 
stages make use of the so-called 

“ Heldless or closed magnetic cir- 
cuit coils in order to avoid direct 
pick-up from the local station. Is not 
this a more efficient way of tackling 

the problem than the wee of screen- 
ing boxes which uppcur to be preva- 
lent in this country? f 
The use of “fieldless ” coils undoubt- 
edly gives a satisfactory solution to the 
problem of direct pick-up, and from this 
point of view they are fully equal to, if 
not better than, screening boxes. Un- 
fortunately, however, the peculiar shape in 
which it 1s necessary to wind these coils 
in order to prevent them having any ap- 
preciable external magnetic field results in 
a very considerable increase in their H.F. 
resistance, consequently one often finds 


Fig. 1.—The original Schnell short-wave receiver. 
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that a receiver with two H.F. stages 
using this type of coil or transformer 


gives less actual amplification than a re- 


ceiver employing only one H.F. stage in 
which a more conventional type of coil 
is used. 

Of course, if the screening of coils is 
carried out improperly without regard to 
technical considerations, the result will be 
a great increase in the H. F. resistance of 
even the best-designed coil or trans- 
former. In the first place, the screen 
must not be placed too near the wind- 
ings, or a considerable damping effect 
and a great change in the natural wave- 
length of the coil will be experienced. 
The screening boxes should be constructed 
of the highest grade copper sheet in order 
to avoid losses due to the heating up of 
the metal box by eddy currents which 
would occur if the boxes were constructed 
of unsuitable metal. Needless to say, 
also, the boxes should be made in such a 


manner that there are no chinks or 
crevices through which direct pick-up can 
operate. 

©0000 


Frequency and Wavelength. 


7 have read with great interest the article 
~ published in your August 4th issue, 
on “ Frequency and Wavelength,” and 
should be glad if you could give me a 


list of all the B.B.C. stations and also _ 


Radio Paris, with their wavelengths 
and corresponding frequencies, as I 
find these details rather tedious to 
work out from the formula published 
in your original article, P. L. H. 
We publish herewith a list of these sta- 
tions, with the particulars you require. 
Should you desire to have these particu- 
lars for any other foreign station, they 
may he readily ascertained by using the 
following formule in an intelligent 
manner. To ascertain the frequency when 
the wavelength is known use the following 
formula :— 
Frequency in kilocycles= 
300,000 
Wavelength in metres. 
To ascertain wavelength when the fre- 
quency is known, the formula becomes :— 
Wavelength in metres= 
300,000 
Frequency in kilocycles. 
Wavelength Frequency 


Call in in 
Station. Sign. Metres. Kilocycles. 
London .. 2LO 365 821.9 
Daventry 5XX 1600 187.5 
Bournemouth 6BM 356 772.0 
Birmingham IT 479 626.3 
Manchester 27. v 378 476.1 
Newcastle DNO 101 712.5 
Cardiff SWA 353 8 19.8 
Glasgow .. . 580 122 710.9 
Aberdeen ee 63D 495 606.0 
Reltast 2BE 440 681.8 
Sheffield .. 6FL 306 980.3 
Leeds 218 321 93 1.3 
Bradford 21.8 310 967.7 
Holl eKH 335 N95. 5 
Nottingham DNG 326 920.2 
Swansea .. OSX 482 622.3 
Plymouth os SPY 338 887.5 
Stoke ax „ 6ST 301 996.6 
Liverpool : 6LV 331 966.7 
Dundee .. 20 315 952.3 
Edinburgh YEH 328 9141.6 
Dublin 2 RN 397 755.6 
Radio Paris CFR 1750 171.4 
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“ THE HOME CONSTRUCTOR'S 
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by F. H. Haynes. Price 1/6 net. By Post, 1.9. 


„TUNING COILS AND METHODS OF 
TUNING,” by W James. Price 2/6 net. 
By Post, 2/10. 
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STATIONS," by P. R. Coursry, B.Sc. 
Price 1/6 net. By Post, 1/8. 
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Price 1/6 net. By Post, 1/8. 
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3/6 net. By Post, 3/9. 
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The Question of Grid Bias. 

When a negative grid bias of, say, 6 volts 
is applied to the grid of an IL. V. 
amplifying valve through the trans- 
former secondary, 1 can well under- 
stand that if I apply 6 volts to the 
. S.“ terminal of the transformer 
secondary I get practically the full 
6 volts on the grid, which is con- 
nected to the “ O.S. terminal, be- 
cause there will be only a very small 
potential drop across the transformer 
secondary, owing to its moderately 
low D.C. resistance. When applying 
the bias through a l-megohm grid 
leak, however, as in the case of a 
reaistance- or choke-coupled ampli- 
fier, surely there must be a big volt- 
aye drop across thts large resistance, 
su that, in order to get 6 volts on the 
grid, a very big voltage indeed would 
have to be applied to the other end 
of the Acak ? S. B. 

You are quite wrong in your assump- 
tion, and there is no voltage drop at all 
across the grid leak, nor is there the 
slightest voltage drop across the trans- 
former secondary. A little thought will 
at once make this clear. We know that 
if we bias the grid negatively, no grid 
current will flow, and so no current Will 
flow through the grid leak or transformer 
secondary. Now, Ohm’s Law tells us 
that the voltage drop across any resist- 
ance is equal to the product of the resist- 
ance and the current flowing through it, the 

actual formula being E=CxR, where E 

is expressed in volts, C in amperes, and 

R in ohms. By substitution we get 

E= O x 1,000,000, for, of course, in order 

to apply the formula, the value of the 

l-megohm leak must be expressed in 
ohms, and we know that the current flow 
is nil, by virtue of the fact that we have 
biased the grid negatively. Therefore, 

E=0, and it is obvious that, no matter 

what the resistance of the grid leak or 

the transformer secondary, as the case 
may be, the voltage drop across it is nil. 

Since no volts are dropped across the re- 

sistance, therefore, it follows that, what- 
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ever voltage we apply to the bottom end 
of the grid leak or transformer secondary 
winding,. will successfully reach the grid 
without loss. 

000 0 


Correct Value of Shunting Condensers. 

I am building a two-stage transformer 
coupled L.F. amplifier which l intend 
to be used after any type of receirrr, 
including from an ordinary single 
valve reaction receiver up to a super- 
heterodyne receiver, the receivers 
themselves possessing no L. F. stages. 
Can you tell me what should be the 
correct value of the condenser shunt- 
tny the primary .of the fi ret trone- 
former? - P. M. S. 

The purpose of this condenser is to by- 
pass H. F. component of the current pre- 
sent in the anode circuit of the detector 
valve, since, of course, when coupled tv 
a receiver the transformer primary will 
be connected in the plate circuit of the 
detector valve of that set. The conden- 
ser must be sufficiently large to offer a 
low impedance path of escape to this H.F. 
current. Since the impedance of a con- 
denser is inversely proportioned to the 
frequency, or, in other words, the higher 
wavelength, the greater will the capacity 
of this condenser have to be. On the 
broadcasting wavelengths a capacity of 
0.0005 mfd. is ample. Since most re- 
ceivers have to cater also for the wave- 
length of Daventry and the long wave 
Continental stations, however, a value of 
0.001 mfd. is usually advocated in order 
to embrace all these wavelengths. 

In the case of a superheterodyne. the 
intermediate wavelength may be anything 
between 2,000 and 10,000 metres, and 
since we have got to make frequency for 
shunting away the comparatively low fre- 
quency corresponding to this wavelength, 
it follows that our shunting condenser 
must be considerably larger than 0.001 
mfd., and the value usually lies between 
0.002 mfd. and 0.003 mfd., according to 
the intermediate wavelength used. It 
would be incorrect, however, for you to 
put in a permanent condenser of this 
later value, since, of course, such a big 
value does have the effect of shunting 
away a certain proportion of the hizher 
musical frequencies, which is a prolific 
cause of distortion in many superhetero- 
dynes employing a very long intermediate 
wavelength. In order to avoid distor- 
tion, the value of this condenser should be 
as small as possible compatible with the 
band of wavelengths being received. 

The capacity in parallel with the in- 
ductance of the primary winding forms 
a closed oscillatory circuit. The pos- 
sibility of resonance in the primary tit- 
suit should, therefore, be taken into 
account in fixing the value of the shunt- 
ing condenser. 

Since your amplifier is intended to be 
suitable for attaching to all types of re 
ceivers, you are therefore advised to mike 
use of a plug-in type of fixed condenser 
in this position, such as is sold by Messrs. 
Peto Scott, Ltd., Messrs. L. McMichael. 
Ltd., and many other firms. Yeu can 
then plug in the appropriate value of con- 
denser according to the wavelength being 
dealt with. 
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THE SHOW. 


5 year of broadcasting is completed, and 
we look forward to seeing remarkable developments 
in broadcast apparatus which the industry promises us 
at the Olympia Show opening on September 4th. 

From the point of view of radio 
technique the new season’s appara- 


the present period of the Exhibition just coincides with 

the commencement of the new school term. Had the 

Show been held a week earlier it would, no doubt, have 

been visited by thousands then enjoying their last week 

of vacation. This point, though overlooked this year, 

might well be taken into consideration by the organisers 
} of the Exhibition next autumn. 


000030 
tus may be expected to excel by CONTENTS. 
a very considerable margin any- e 285 APP REHENSION. i 
thing which we have seen at SINGLE-CONTROL THREE-VALVE SET ... 284 ee eee 
former shows. The wireless in- By W. James. 5 commenting recently on the 
dustry has gained by experience, RR Naveen 290 broadcast position in the States, 
and is in a better position than E 291 says: The leading stations are 
ever before to gauge the require- 7 295 now selling broadcast time, just 
ments of the public, whilst the H. T. BATTERY ELIMINATOR ... 297 5 sell space, and little 
technical advances which have By F. H. Haynes. time is left for events not spon- 
been made have placed in the pos- PIONEERS OF WIRELESS (27) ... 301 sored by advertisers. Political 
session of the manufacturers By Ellison Hawks. parties and candidates are ‘ buy- 
information and apparatus which Curgent Topics 303 ing time’ for the coming cam- 
enable them to design their new Overseas RADIO SERVICES. 305 paign.““ This quotation provides 
sets on highly scientific lines. By Di Dol: Chetwoode Crawley. us with serious food for reflec- 
In our next issue we shall re- %% ( E ate tion. There can scarcely be any 
view the Exhibition as a whole bi pclae IN THEORY AND a member of the public who would 
and deal with the principal com- By S. O. Pearson. not regard it as a calamity if at 
ponents of novelty, whilst in the CTV“ 315 any time similar conditions became 
following issue new sets will be THe UNIVERS Al, THREE - VALVE operative here. Even under 
reviewed, and a general résumé RECEIVER (concluded) . 317 Government control one cannot feel 
given of the progress made since By N. P. Vincer-Minter. entirely immune from the possi- 
last season’s Exhibition. LETTERS TO THE EDITOR 320 bility of broadcasting being utilised 
5 READERS’ PROBLEMS 321 as a means of deriving additional 


A POINT OF CRITICISM. 


HE ideal date for holding the Wireless Exhibition 
in London is always a somewhat vexed question. 
This year the date has been advanced a little as com- 
pared with previous years, and, whilst this should meet 
with the approval of most sections of the public and 
the industry, we have had numerous expressions of regret 
that the organisers did not arrange for the Exhibition 
to be held a week earlier still on account of the fact that 
A 13 


revenue for the State, since 

Government Departments and, in 
particular, the Post Office, have recently adopted (in the 
face of strong public opposition) a scheme whereby the 
postmarking of stamps is to carry advertising to provide 
additional revenue to the Post Office. We have repeatedly 
urged that any form of advertising, however carefully 
disguised, should be totally excluded from the broadcast 
programmes and announcements, and we feel that one 
cannot too often impress this view upon the public. 
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H receiver illustrated here was designed to give 

| faithful reproduction from the local broadcast 
station and to work entirely from the direct 
current electric light mains, no filament or plate circuit 
batteries of any kind being ‘used. A small dry cell 
battery of 15 volts is used for the grid bias, however, 
not because it is impossible to dispense with this battery, 
but because it is preferable to obtain grid bias from a 
battery of known voltage rather than to use the fall in 
voltage across a portion of the resistance included in the 
mains circuit. It was felt that many readers would 
experience a little difficulty in obtaining correct grid bias 
from the mains, while, on the other hand, the ordinary 
dry cell grid bias battery has a long life, is cheap, and. 
heing tapped at points of known voltage, the novice can 
very easily adjust the grid bias for the different valves. 


Fig. 1.—Circuit diagram. G, 0°0005 mfd.; C, Ci, C;, 0-005 mfd.; Cg, 05 mfd.; Cg, 
3 megohms; R;, Rs, resistance of No. 30 


10 mfds.; RI, Rz, 1 megohm; Rg, Ry, 


D.S.C. Eureka wire on wood frame; S, switch. 
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The adjustment is a little more difficult than in the case 
of a normal receiver, because part of the grid bias is 
obtained from the valve filaments themselves, but this 
matter is explained in detail below. 


Running Cost. R 


Now, the running cost of the receiver mainly depends 
on the amount of current taken from the electric light 
mains, so that it is necessary to consider the method of 
connecting the filaments of the valves with a view to 
making the current taken from the mains as small as 
possible. If the valves used take a filament current of 
0.25 ampere at 6 volts each and they are connected in 
parallel, the total current for the three valves is 0.75 
ampere. By connecting them in series the current is 0.25 
ampere, and although it is necessary to apply about three 
times the voltage, that is, about 18, 
when the valves are heated from the 
mains the voltage does not matter, for 


i the mains voltage has to be reduced in 
any case. 

2 It is clear that it is more economical 

Š to join the filaments in series. ‘This 

á can be done in practice without intro- 

a ducing any serious difficulties, and, 

2 assuming o. 25 ampere valves are used 


and the supply mains have a voltage of 
240, the receiver consumes 60 watts. 
The electricity used costs about sixpence 
for 15 hours’ working If this is con- 
sidered expensive, valves taking a fila- 
ment current of about o. 1 ampere can be 
used, when the cost is more than halved. 
The cost of the power used is very small 
when compared with the maintenance 
cost of a filament accumulator and dry 
cell plate battery. If a 3-valve set with 
4 14 
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Three Valve Set.— 

power valves is used 15 hours 
a week, battery costs are 
probably at least = two 
shillings a week. Quite 
apart from this large saving 
there are other substantial 
benefits; for instance, the 
power unit takes very little 
room and can be included in 
the receiver; it requires no 
attention and ample power is 
always available by operat- 
ing the switch. 


The Circuit Used. 


Referring now to the dia- 
gram of connections, Fig. 1, 
it will be seen that the three 
valves used have their fila- 
ments connected in series. 
In the aerial circuit is a tun- 
ing condenser C, of 0.0005 
mfd. ana ‘he tuning coil L.; 
these are connected in series 
and to the grid of the detector valve. In the earth 
circuit is a condenser C, of o.5 mfd. and the bottom 
end of the tuning coil is connected to this condenser 
through the grid bias battery at GB. A shunt con- 
denser C, of 0.005 mfd. is 
used to provide a path of 
fairly low resistance across 
the grid battery. 

Anode rectification is used 
because an anode rectifier 
does not distort when pro- 
perly adjusted and when the 
signals applied to it are 

Fig. 2.—Method of fixing fairly strong. Grid current 

aerial tuning coil. plays no part in this method 
of rectification ; hence the plate voltage and negative grid 
bias should be so adjusted that grid current does not 
flow. If the grid is made about 3 volts more negative 
than the point at which grid current commences to flow, 
signals of normal strength are not likely to produce grid 
We say the point at which grid current com- 
mences to flow, because certain valves require a positive 
potential on the grid to start grid current, whilst other 
valves give grid current at about zero grid volts. The 
valves are resistance-condenser coupled, resistances of 
high ohmic value being used. Plate circuit resistances 
are marked R, and R,, grid leaks R, and R,, and 
coupling condensers C, and C,. 


Power Circuit. 


The direct current mains are connected through a 
switch S to one end of resistance R,, and one end of R,. 
Commencing at the positive terminal, the path of the 


current is through the resistance R,, the three valve fila- 


ments, the smal] indicating lamp and resistance R,, to 

the negative terminal. Now, the three valves shouid 

usually be of types working with an equal filament 

current; the voltage required across the filaments does 
A 15 


Fig. 3.—Construction of resistance R;, Rj. 
with the turns practically touching, taps 


RESISTANCE COIL 
WOUND WITH 
NO 30 D.S.C. EUREKA 
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The framework is of wood and the wire is wound on 
ming Tg as indicated when the D.C. mains are oi 
volts. 


not matter. For instance, the output valve (LF,) can 
be a DEsa, which takes 0.25 ampere at 6 volts, while 
the detector and first low-frequency valve can be a 
Cosmos SP18 Green Spot. This is a good combination, 
the SP18 valves being remarkably efficient. They have 
an amplification factor of 15 and A.C. resistance of 
17,000 ohms, and take a filament current of 0.3 ampere 
at 1.8 volts. But as the detector and first L.F. valves 
have a high resistance connected: in their plate circuits 


View of the partly assembled set, showing the position of two 
connection strips and the 10 mfds. conderser. 
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Three Valve Set.— 

it is not necessary to heat 
them with the full normal 
current; they work quite 
well—in fact, better—when 
heated by a current of 0.25 
ampere. This is an advan- 
tage, because the life of a 
valve is usually determined 
by the filament heating cur- 
rent. Hence we have so to 
proportion the resistances 
R, and R, that they pass 
o. 25 ampere. 

We will assume the elec- 
tric mains supply is at 240 
volts, and that the current 
to be passed is o. 25 ampere. 
The fall in voltage over the 
filaments is 6 + 1.7 + 1.7 
approximately, or, say, 10 
volts; the indicating lamp 
(used to show whether the 
set is on or not) will take 
about 3 volts, making the 
total 13 volts. Now, it has 
been found that. if the volt- 
age drop across R, is made 
about equal to the voltage 
of the negative mains to 


earth, the hum is consider- Fig. 4.—The ebonite front panel. This carries the tuning condenser, lamp indicator, double- 


ably reduced. This voltage switch and two valve windows. The holes are as follow : A, 1"; B, 1 16°; B. 5/32"; E. 8, 
seems to vary between 10 and countersunk for No. 4 wood screws; F. 33 

and 20. and R, is given such a value that the voltage 
drop across it may be adjusted between zero and about 
20 volts. 

No. 30 Eureka wire will carry 0.25 ampere continuously 
without getting hot (it warms up, but only slightly raises 
the temperature of the lower part of the cabinet). It has 
a resistance of 5.575 ohms per yard. 

The framework which carries the resistance is almost 
exactly 12in. round; one turn has a resistance of 1.86 


ing o. 28 ampere, the fall in volt- Fi 5.—Detalls of connection strips. These are of 1/ . ebonite. 
ohms, and, when qarg E 5 pers; 4. 5/327; B, 1/8", and countersunk for No. 4 wood screws. 
age over one turn is 1.86 x 0.25, or 0.465 volt. Ten 


‘urns will therefore absorb 4.65 volts, which is a con- upon to absorb 240 — 23 — 13, or about 204 volts, 
venient step for adjusting the filament current. As ignoring the effect of the current required for the plate 
shown in Fig. 3, R. has fifty turns, and can therefore circuits, but it is advisable to include more resistance in 
he used to absorb about 23 volts. Resistance R, is called R, than is represented by this voltage for adjustment 
purposes. 

Actually, resistance R, 
has 470 turns, as shown in 
Fig. 3, and is therefore able 
to “absorb 470 X 0.465, OF 
218 volts. The coil is tapped 
by twisting the wire into 4 
loop and removing the insu- 
lation at this point. 

If valves taking only 0.12 
ampere are to be used, No. 
36 Eureka wire having 4 
double silk covering can be 


2 5 3 employed as the resistance. 
Fig. 6 —Terminal ceanection strip of 1/4 reli ee ye A, 7/32 for terminals; B, 1/8“ and countersu Thisswice has acresi ce of 


wood screws. 
A 16 
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Three Valve Set.— 
14.84 ohms per yard, and 
the resistance of the wire re- 
quired is found by dividing 
the voltage to be wasted by 
the current. A little larger 
resistance than this should be 
provided for safety. Thus, 
if two-volt valves taking 
o. 12 ampere are to be used, 
the resistances can have a 
ote 240 — 6 
minimum value f —— 
0.12 
or, say, 2,000 ohms. This 
is equivalent to 135 yards, or 
405 turns, allowing 1ft. per 
turn. The resistance R, 
could be given 4o turns and 
R, 365 turns with tappings 
at the end, as in Fig. 3. 
For the plate circuit a 
minimum voltage of 120 is 
required. This is obtained 


Rear view of the completed set, showing the interior. The grid bias battery 
is on the left. 
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Fig. 7.— Arrangement of parts on the baseboard. 
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This is of 1.27 wood. 


from tappings starting at turn 290, 
Fig. 3. 

Referring to Fig. 1 again, it will be 
noticed that condenser C, is employed 
for smoothing the plate current. The 
capacity of this condenser is 10 mfds.. 
and renders the receiver perfectly quiet 
when the resistances R, and R, have 
been adjusted. Without this condenser 
reception is usually rather noisy, a hum 
being heard. 

In some instances it has been found 
necessary to include a more elaborate 
smoothing system, comprising choke 
coils and condensers, but with three 
valves connected as in Fig. 1 all trace 
of hum is removed by the condenser C, 
and resistance R,. Quite apart from 
considerations of removing hum, the use 
of a large shunting condenser is to be 
recommended, as it reduces the coupling 
between circuits very considerably ; its 
reactance to currents of 100 cycles is 
only 160 ohms. 


Construction of the Set. 


The photographs show the appearance 
of the receiver, from which it will be 
seen that a few of the parts are mounted 
on an ebonite panel, others on a wooden 
sub-panel, while the resistance and 10 
mfds. condenser are placed between the 
sub-panel and the bottom of the 
cabinet. 

On the front panel, which is of 
ebonite measuring 12in. x roin. x g in., 
is screwed the tuning condenser, lamp 
indicator, dial indicator, valve win- 
dows, and switch. Details are given in 
Fig. 4. The parts screwed to the sub- 
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“LIST: OF PARTS. | 
1 0:0005 mfd. Polar Cam vernier condenser. PP aii 4 1b. No. 22 D.C. C. copper wire. H 
1 10 mfds. condenser, 300 volt type Sal C.). 0 2 Valve windows. ; 
1 0-5 mfd. condenser, 300 volt type (T. C. C.). 1 Two-way switch (A. F. Bulgin & Co.). ; 
2 Fixed condensers, type 610, 8-005 mfd. (Dubilier). 1 Flash lamp type holder, with shade (A. F. Bulgin & Co.). 
4 Grid leak holders (Dubilier). i _ 1 Flash lamp type bulb, 0-4 amp. approximately. 
2 1 megohm grid leaks (Ediswan). - 1 Dial indicator. 
2 3 megohm grid leaks (Dubilier). 6 Ebonite shrouded terminals (Belling & Lee, Ltd.). 
3 Valve-holders (“ Lotus”). 1 Cabinet ( Camco” Carrington Mfg. Co.). 
1 15 volt, grid bias battery {Ever Ready). i i 2 Cosmos SP18 green spot valves (Metro. Vick Supplies). 
1 Piece ebonite tube, 3in. diameter, 3 Jin. long. DE valve, Marconi or Osram. 
1 B. No. 30 D.S.C. Eureka wire. : : 
——j—v— evactens ii ht A a dca a maa ad PEREA EIE A EP E E EEE EA L E T aks py E E eee 
panel are arranged as in Fig. 7. This is of wood, The position of the 10 mfds. condenser is also shown in 
measuring 12in. x 5gin. x in. On its back edge is screwed this illustration. 
a termin- strip having six terminals, Fig. 6. For the aerial tuning coil a tube of ebonite zin. 


Two more connection strips are required; these are diameter and 3łin. long is wound full of No. 22 D. C. C. 
shown in Fig. 5, and have screws and connecting tags. wire. This coil is screwed to the top of the cabinet as 
They can be seen in the illustration of the partly shown in Fig. 2 and the illustrations. 
assembled sct, the larger strip being screwed to the Resistances R, and R, have been described, and the 
hottom of the cabinet and the smaller strip to the side. framework carrying these resistances is screwed to the 
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Approximate cost, including loud-speaker and valves 8 N - £11 10s. od. f 1 
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Three Valve Set.— 

lower side of the sub-panel by 
brass straps, the frame being 
mounted at an angle. It will be 
necessary to cut the back of the 
cabinet to fit, and to obtain a piece 
of perforated zinc sheet to cover the 
lower part of the back of the set. 
Holes should also be drilled in 
the bottom of the cabinet and four 
feet be fitted to raise the set. 

Fig. 8 is the wiring diagram. 
Wiring is straightforward except 
for the flexible wires connecting the 
grid battery, the positive H.T. 
to the plate circuits and the two 
wires connected to taps on R, and 
K,. The position of these taps 
will have to be found by experi- 
ment. When the set is finished 
connect an ammeter in series with 
the mains and adjust the position = 
of the flexible wires connected to 
R, and R, and also the H.T. 
wire Then set the grid bias, allowing for the fact that 
the positive end of the grid battery is at negative 1.7 
with respect to the first I.F. valve and negative 3.4 to 
the last valve, it being assumed that the detector and first 
L.F. valves have a filament voltage of 1.7 each. GB, 
would then be connected to about negative 6 volts, GB, 
to negative 1.5 volts and GB, to negative 15. 

If an ammeter is not available for measuring the total 
current taken from the mains, which, it should be noted, 
is equal to the sum of the filament current and the plate 
current (of, say, 12 milliamperes), the exact value of the 
resistances included in circuit should be found and the 
current flowing through them estimated as shown above. 
It is important to note that the voltage indicated by an 
ordinary voltmeter connected across the valves will be 
lower than the voltage actually across the valves when the 
voltmeter is removed, because of the current taken by the 
voltmeter. The adjustment of the resistances is not 
critical, and it does not matter whether the voltage of 
the mains varies by a few per cent. during the day. 

The final adjustment of the two resistances is made 
whilst listening to the loud-speaker, both tappings, 
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The ‘receiver is enclosed in a neat cabinet with ample 
space for the main resistance unit in the base. 
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on R, ond KR, being moved 
down or up until a minimum of 
noise is heard. This should also 
be tested while a carrier wave is 
being received. Having found 
the best position for the tappings, 
the effect of altering the tap con- 
necting the plate voltage to the 
set should be tried. Inspection 
will show approximately what 
voltage 1s being applied ; this need 
be no higher than that required to 
give good quality signals. Fin- 
ally, solder the flexible wires at 
the tapping points, cover all taps 
with a piece of insulating tape, 
and bend them back out of the 
way. 
Amplification Obtained. 

When a high resistance is con. 
nected in the plate circuit of 
a valve and no change is 
made in the plate circuit volt— 
age, the A. C. resistance of 
the valve increases. A Cosmos SP18 Green Spot, with 
a plate circuit battery of 120 volts, grid bias ef —1.5 
volts, and with a resistance of 1 megohm connected, had 
an A. C. resistance of 140, ooo ohms. Hence, if we 
assume the plate circuit load is resistive only, and has a 
value of 1 megohm, the voltage amplification obtained is 
13, the valve having an amplification factor of 15. The 
detector pus about g times, and the last valve 
(D. E. sa), Thus the total voltage amplification is 
9X 1 X 3, Bi say, 350, and if 1.0 volt is applied to 
the grid of the detector, the voltage across the loud- 
speaker is probably 35, assuming 10 per cent. modulation, 
which is a usual value. 

The amplification-frequency characteristic of a resist- 
ance amplifier such as this is not a straight line, of 
course, owing to the effect of shunt capacities. These 
capacities are much larger than is usually supposed. 
amounting in normal cases to as much as 100 micro- micro- 
farads.” ‘Thus, it is not wise to employ plate circuit ` 
resistances of too high a value, or the higher audio- 
frequency tones will be very seriously weakened. A 
slight weakening 1s often beneficial. ~ 


—— ——— 


It is safe to say that no one, even 
superficially interested in wireless 
matters, can go very far without a 
knowledge of theoretical circuit dia- 
grams. The series of ‘‘ Dissected 
Diagrams ’’ which have been appear- 
ing in the Hints and Tips ’’ section 
of The Wireless World since October 
14th, 1925, have, it is hoped, done 
something towards making the matter 
clear to some of our newer readers, 
and, at any rate, may have helped to 
show that the circuit diagram of a 
multi-valve set becomes much less 
terrifying when considered in sections 
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Viewed in 
the subject soon loses its 


instead of as a whole. 
this light, 
terrors. 
The ordinary pictorial plan has 
proved definitely unsuitable as an aid 
to the acquisition of this knowledge, 
and, indeed, too great a reliance, and 
it is likely to be rather dangerous. 
It is believed, however, that the 
sketches given, considered in con- 
junction with the theoretical circuit 


diagram, will enable the veriest 
beginner to gain a sufficient know- 
ledge of the subject to enable him to 
turn theory into practice. The vari- 
ous stages in wiring are shown ‘‘ step 
by step ’’ in the same order as might 
well be adopted in wiring a receiver. 

A few idle moments may profitably 
be spent by roughly drawing the com- 
ponents on a sheet of paper, prefer- 
ably in different relative positions to 
those shown, and then filling in the 
wiring from the theoretical diagram 
without reference to the pictorial 
plan. 
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A Section Devoted to New Ideas and Practical Devices“ 


SUPPORTING LONG CONNECTING 
WIRES, 


In multi-valve receivers long inter- 
nal connecting wires are sometimes 
unavoidable, and measures must be 
taken to prevent vibration which 
might affect reception or even cause 
a short-circuit. 

An effective method of supporting 
connecting wires running parallel 
with the baseboard is shown in the 
diagram. The supports consist- of 
short pillars of sealing-wax. These 
are fixed to the baseboard immediately 
under the wire, which is allowed to 
rest across the top. Heat is then ap- 
plied to the wire by means of a match 
or soldering-iron at a point near the 
wax support, when the heat con- 
ducted along the wire will cause it to 
sink into the wax for a short dis- 
. tance, to be securely held when the 
wax sets. — A. E. H. 


SEALING WAX 
WIRE 


i BASE 
Preventing vibratien of iong connecting 
wires. 
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COIL CONNECTIONS. 


A useful soldering tag for secur- 
ing the ends of cylindrical coil wind- 
ings may be made by attaching one 
of the ordinary type of paper 
fasteners shown in the sketch, which 
also indicates two methods of fixing. 

A hole is drilled in each end of 
the coil former, having a diameter 
equal to the width of the tag, which 
can then be securely fastened with a 
squeeze of the pliers. The end of 
the coil winding is then soldered to 
one tag, the other being used for 
making connection to the rest of the 
circuit. If two circuit connections 


are to be taken from one end of the 
coil, the ‘coil connection should be 
made to the head of the paper 
fastener, as shown in the upper 
sketch.—H. W. K. 
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Soldering tag for coil connections. 
o oOo 
COMBINED SCREEN AND BALANCER 
FOR DUAL CONDENSER. 


In dual condensers used for tuning 
adjacent stages of an H.F. amplifier, 
the moving vanes are generally con- 
nected to a point of common H.F. 
potential, such as +H.T., the fixed 
vanes being connected to points be- 
tween which a phase difference exists. 
c.g., the anodes of adjacent valves. 

To prevent interaction through the 
capacity existing between the two sets 
of fixed vanes, a small copper screen 
may be erected. This screen must be 
connected to a point of fixed poten- 
tial, and if + H.T. is chosen for this 
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Valves för Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
ſor publication in this section the 
Editor will forward by post a 
i receiving valve of British make. 
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purpose, the screen may be used to 
perform the function of a balancer. 
as it will be apparent that the effec- 
tive capacity of both sections of the 
dual condenser will be changed as 
the screen is moved near to or away 
from a given set of fixed plates.— 
B. H. C. 
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LOOSE LEAD-IN TUBES. 
Ordinary lead-in tubes, consisting 
of a length of ebonite tube, with a 
screwed rod passing down the centre 
and terminals at each end, frequently 
do not fit securely in the hole drilled 
for them in the window sash. The 
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Improved method of fixing lead-in tube. 


result is that the tube slides through 
the hole until either the aerial lead-in 
or the wire connecting the lead-in 
with the set, eventually touches 
the woodwork, with a consequent re- 
duction of the insulation efficiency of 
the aerial. An efficient method of 
holding the lead-in tube in position 
is to clamp a rectangular block of 
ebonite between one end of the 
ebonite tube and the base of the ter- 
minal. The ebonite block thus forms 
a flange which may be screwed to the 
frame work of the window with 
round-headed wood screws, as shown 
in the diagram.—A. H. E. A. 
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HAT the time has arrived when the experimenter 

as well as the listener looks to the products of 

manufacturers with enthusiasm is evidenced in the 
receiving sets, components, and accessories to be shown 
at the National Radio Exhibition at Olympia. 

It is already realised that the sets both purchased and 
home-made in the early days of broadcasting no longer 
represent the best practice, and 
those listeners who acquired their 
equipments at the start of broad- 
casting must now look for some- 
thing better. The Show this year 
marks a definite advance in the 
evolution of a new industry, 
having passed from an almost ex- 
perimental stage to the position to- 
day in which sets and components 
of proved performance can be 
offered. The requirements of de- 
sign are now better understood 
and the fundamentals more gener- 
ally mastered. 

Although these words are penned by one who derives 
much pleasure from the making-up of receiving sets, 
feeling perhaps that by so doing he is producing some- 
thing better than the market offers, he is forced to 
realise by the models shown at this year’s Exhibition 
that the status of the manufactured set has rapidly 
gained ground, and that the component market can only 
hold its own by creating new parts of outstanding merit. 
Yet the home constructor will always exist, and during 
the coming season he will be well catered for with a 
range of components that will not be rendered quickly 
obsolete. The requirements of the listener, too. are being 
met by a range of receiving sets which will not be readily 
superseded. 
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In addition to our usual articles 
and features we shall include a 
special 
OLYMPIA SHOW REPORT, 
describing in detail the principal 
component exhibits on the Stands. 
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It is no exaggeration to say that this year’s Show at 
Olympia will be the most important wireless exhibition yet 
held. There are no fewer than one hundred and eighty 
exhibitors. Specialised H.F. sets and superheterodynes 
which at previous exhibitions were experimental in 
their design are now built in a form representing what 
has become well-tried and standard practice. H.T. bat- 
tery eliminators, too, have been 
developed to perfection during the 
past few months, and will be 
shown at many stands, whilst 
the number of types of high- 
tension accumulator batteries 
has considerably increased since 
last year. 

Among apparatus of outstand- 
ing interest to be seen on the 
stands will be the full-wave fila- 
mentiless rectifying valve for H.T. 
supply from alternating current 

mains shown by Burndept Wire- 
less, Ltd. The Bowyer-Lowe Co., Ltd., include in their 
range of components a bank of variable condensers with 
single control and balancing adjustments intended for 
tuning a number of circuits simultaneously. The valve 
holder of the Benjamin Electric Co., probably more used 
-to-day than any other type, will be shown fitted with grid 
leak and condenser. Celestion loud-speakers, which in the 
short time they have been on the market have established 
a high reputation, are now manufactured in a range of 
models, one of which embodies the complete receiving set. 
Battery eliminators and apparatus for constructing them, 
by Climax Radio Electric, Ltd., will make a strong 
appeal to the home constructor. A receiving set de- 
veloped by Felcourt Products, Ltd., is designed to pro- 
vide a choice of two programmes, and is brought into 
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operation by press-button switches, while controls are 


provided for adjusting signal strength. The battery 
eliminator of Gent and Co., Ltd., should be seen by 
those interested in H.T. battery substitutes. The home 
construction of supersonic heterodyne receivers is very 
much simplified by the supersonic unit made by L. 
McMichael, Ltd., incorporating the long wave inter- 
valve couplings and connected up so that, with the addi- 
tion of the input and oscillator tuned circuits, it consti- 
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tutes a complete superheterodyne set. The Ormond En- 
gineering Company is stil! well to the front in the design 
of variable condensers, and the latest model makes 
use of brass plates providing straight line frequency 
tuning. | 

Demonstrations will not be permitted in the Exhibition, 
and many manufacturers have made arrangements to 
show their sets and accessories under working conditions 
in adjoining premises. 


EXHIBITION STANDS. 


Paragon Rubber Mauufacturing Co., Ltd., 86, Gray’s Inn 
Road, London, W.C.2. 

Trader Publishing Co., Ltd., 130-140, Fleet Street, E. C. A. 

E. K. Cole, 505, London Road, Westcliff-on-Sea. 

10 Tudoradio Co., Ltd., Tudor Works, Park Royal, N.W.10. 

11 J. W. See and Sons, 12, Earl Street, Maidstone, Kent. 

12 Engineering Works (Electrical and General), Ltd., 17-21, 

Thurlow Park Road, Dulwich, S.E. 

13 B. S. A. Rad io, Ltd., Small Heath, Birmingham (also 163). 

14 C. A. C. Valve Distributing Co., Ltd., 10, Rangoon St., E. C. 

15 Blackadda Radio Co., 48, Sadler Gate, Derby. 

16 Tunometer Works, Gosford Road, Beccles, Suffolk. 

17 British Radio Corporation, Ltd., Weybridge, Surrey. 

18 M.P.A. (Wireless), 62, Conduit Street, Regent Street, W. I 

(also 65 and 67). 


1 Jonathan Fallowfield, Ltd., 61-62, Newman Street, W. I. 

2 Detex Distributors, Ltd., 110. Victoria Street, S. W. I. 

3 Edison Swan Electric Co., Ltd., 123, Queen Victoria 
Street, E. C. 4 (also 134). 

4 Cable Printing and Publishing Co., 7-11, Theobald's Road, 
W. C. 1. 

5 Penton Engineering Co., 15, Cromer Street, Gray's Inn 
Road, W. C. 1. 

6 London and Provincial Radio Co., Ltd., 22, Colne Lane, 
Colne, Lancs. 

7 

8 

9 


19 Wates Bros., Ltd., 12-14, Great Queen Street, W. C. 

20 Autoveyors, Ltd., 84, Victoria Street, S. W. I. 

21 and 22 Hobday Bros., Ltd., 21-27, Gt. Eastern Street, E. C. 

23 Westam Accumulator Co., 355, Katherine Road, E. 7. 

24 Felcourt Products, Ltd., Greater Felcourt, E. Grinstead. 

25 and 26 A. J. Dew and Co., 33-34, Rathbone Place, W. I. 

27 Clayton Rubber Co., Ltd., Progress Works, Croft Street. 
Clayton, Manchester. 

28 Celestion Radio Co., 20-31, High Street, Hampton Wick, 
Kingston-on-Thames. 

29 and 30 East London Rubber Co., 29-33, Great Eastera 
Street, E.C. 

31 Trelleborg Ebonite Works, Ltd., Audrey House, Ely 
Place, Holborn Circus, E.C. 

32 Radiax, Ltd., 16, Palmer Place, Holloway, N. 

33 and 34 Sun Electrical Co., Ltd., 118, Charing Cross Rd., W.C. 

55 Ormsby and Co., Ltd., 10, New Oxford Street, W. C. I. 

36 Varley Magnet Co.. Granville House, Arundel St., W.C. 

37 Thomas De la Rue and Co., Ltd., 110, Bunhill Row, E. C. 

38 Electron Co., Ltd.. 180. Regent Street, W. I. 

39 Whittingham, Smith and Co., St. Mary's Sq., Ealing, W. 

40 Lisenin Wireless Co., la, Edgware Road, London, W. 2. 

41 Wingrove and Rogers, 

42 iiom Bauen 38, Holywell Lane, Great Eastem Street, 
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A. J. Stevens and Co. (1914), Ltd., Walsall Street, Wol- 
verhampton (also 116). 

Colonial Technical Press, Ltd., 36, Southampton Street, 
Strand, W.C. (also 232). 

H. Quartermaine, Bath Road, Woking, Surrey. 

Cleartron Radio, Ltd., 1, Charing Cross, S.W. (also 125). 

Odhams Press, Ltd., 95, Long Acre, W.C.2. 

Service Radio Co., Ltd., 67, Church Street, N.16. 

The Radolian Co., Market Chambers, Watford. 

Watmel Wireless Co.. Ltd., 332a, Goswell Road, E.C.1. 

Collinson Precision Screw Co., MacDonald Road, E.17. 

Masson, Seeley and Co., Ltd., Masseeley Building, Howick 
Place, Westminster, S.W.1. 


H. J. Galliers, 32, St. James’s Street, Brighton. 

J. J. Eastick and Sons, Eelex House, Bunhill Row, E.C.1 
(also 231). 

Eagle Engineering Co, Ltd., Eagle Works, Warwick. 

Hart 5 Co., Ltd., Marshgate Lane, Strat ford, 
E. 15. 

British Electrical Sales Organisation. 623, Australia 


House, W.C.2. 

one Supply Co., Ltd., 110, Knightsbridge, 
S.W.1. 

Alphian Wireless, Ltd., 
Street. London, W. I. 

General Electric Co., Ltd., Magnet House, Kingswax, 
W. C. 2 (also 63 and 214). 

Retrosonic, Lt, Victoria Works, Millhouses, Sheffield. 

General Electric Co., Ltd., Magnet House, Kingswav, 
W. C. 2 (also 61 and 214). 

New London Electron Works, Ltd.. East Ham, E. 6. 

M. P. A. (Wireless), 62, Conduit Street, Regent Street, 
W.1 (also 67 and 18). 

New London Electron Works, Ltd., East Ham, E. 6. 


99, Mortimer Street, Regent 


67. M.P.A. (Wireless), 62, Conduit Street, Regent Street, 
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W.1 (also 65 and 18). 
Houghton-Butcher (Great 
Holborn, W.C.1. 


Britain), Ltd., 88-89, High 
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Ormond Engineering Co., Ltd., 199-205, Pentonville Road, 
King’s Road, N.1. 

Stratton and Co., Ltd., Balmoral Works, Bromsgrove 
Street, Birmingham. 

and 73 Igranic Electric Co., Ltd., 147, Queen Victoria 
Street, E.C.4 

Wilkins and Wright, Ltd., Kenyon Street, Birmingham. 

Edison Bell, Ltd., Edison Bell Works, S. E. 15. 

Bedford Electrical and Radio Co., Ltd., 3-22, Campbell 
Road, Bedford. 

Sylvex, Ltd., 144, Theobald’s Road, W.C.1. 

Formo Co., Crown Wurks, Cricklewood, N.W.2. 

William Dibben and Sons, St. Mary’s Road, Southampton. 

H. Clarke, Ltd., Atlas Works, Eastnor, Old Trafford, 
Manchester. 

British Ebonite Co., Ltd., Hanwell, W.7. 

Neutron, Ltd., Sentinel House, Southampton Row, W. C. I. 

Beard and Fitch, Ltd., 34, Aylesbury Street, Clerken 
well, E.C. 

Garnett Whiteley and Co., Ltd., Lotus Works, Broadgreen 
Road, Liverpool. 

Cahill and Co., Ltd., 64, Newman Street, W. I. 

and 87 A. C. Cossor, Ltd., Highbury Grove, N.5. 

Sel-Ezi Wireless Supply Co., Ltd., 6, Greek Strect, W.1. 

Radi-Arc Electrical Co., Ltd., Bennett St., Chiswick, W.4. 

Gambrell Bros.. Ltd., Merton Road, Southfields, S. W. 18. 

W. G. Pye and Co., Montague Road, Cambridge. 

Ripaults, Ltd., King's Road, N.W.1. | 

Bretwood, Ltd., 12-18, London Mews, Maple. Street, W. 

Redfern’s Rubber Works, Ltd., Hyde, near Manchester. 

Camden Engineering Co., Ltd., Bayham Place, N.W.1. 

Pettigrew and Merriman (1925), Ltd., 122-124, Tooley 
Street, S. E. 1. 

Ever Ready Co. 
Holloway, N. 7. 

Cleartron Wireless Sets, Ltd., 1, Charing Cross, S. W. 

General Radio Co., Ltd., 235, Regent Street, W. I. 

“D.P.” Battery Co., Ltd., Bakewell, Derbyshire. 

Benjamin Electric, Ltd., Tariff Road, Tottenham. 


(Gt. Britain), Ltd., Hercules Place, 


DOWN TO 
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Plan of the stands in the gallery. 


The ground floor plan is shown on the previous page. 
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133 
134 


135 
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137 
138 


139 


140 and 141 Burndept Wireless, 


142 
143 


Gilfillan Bros., Ltd., 63, High Holborn, W.C.1. 

Portable Utilities Co., Ltd, Fisher Street, W.C.2. 

Wireless World, Iliffe and Sons, Ltd, Dorset House, 
Tudor Street, E.C.4. 

Telegraph Condenser Co., Ltd., Wales Farm Road, N. 
Acton, W. S. 

Fellows Magneto Co., LI d., Park 
Royal, Willesden, N. W. 10. 

Burne-Jones and Co. „Ltd., 296, Borough High St., S. E. 1. 

Oxford Wireless Telephong Co., Ltd., 22-29, Queen Street, 
Oxford. 

Primus Manufacturing Co., Ltd., 
Hill, E.C.1. 

Falk, Stadelmann and Co., Ltd., 83-93, Farringdon Rd., E.C. 

Gent and Co., Ltd., 25, Victoria Street, S. W. I. 

A. J. Stevens and Co. (1914), Ltd., Walsall 
Wolverhampton (also 5 

Wireless League, Chandos House, Palmer Street, Victoria 
Street, S. W. I. 

Hart Collins, Ltd., 38a, Bessborough Street, S. W. I. 
Automatic Coil Winder and Electrical Equipments Co., 
Ltd., Wellington House, Buckingham Gate, S. W. I. 

Brown Bros., Ltd., 20, Great Eastern Street, E. C. 2. 

122, 123, 124 and 125 Marconiphone Co., id., 210-212, 
Tottenham Court Road, W.1 (also 220). 

Bowyer-Lowe Co., Ltd., Radio Werks, Letchworth, Herts. 

British Thomson-Houston Co., Ltd., Alma Street, Coventry 
(also 130). à 


Cumberland Avenue, 


114-115, Great Saffron 


Street, 


and 129 S. G. Brown, Ltd., Western Avenue, North 
Acton, WZ. 

British Thomson-Houston Co., Ltd., Alma Street, Coveniry 
(also 127). 


and 132 Alfred Graham and Co., 
Crofton Park, S. E. 4. 

Auto Sundries, Ltd., 10a, Lower Grosvenor Place, S. W. I. 

Edison Swan Electric Co., Ltd., 123, Queen Victoria 
Street, E. C. 4 (also 3). 

Cleartron Radio, Ltd., 1. Charing Cross, S. W. 

Mullard Radio Valve Co., Ltd., Nightingale 
Nightingale Lane, Balham, S. W. 12 (also 138). 

Ericsson Telephones, Ltd., 67-73, Kingsway, W. C. 2. 

Mullard Radio Valve Co., Ltd., Nightingale Works, 
Nightingale Lane, Balham, S. W. 12 (also 136). 

Britain's Best Crystal, Ltd., 170, Garratt Lane, S. W. 18. 

Ltd., Eastnor House, Black- 

heath, S. E. 5 (also 144, 209). 

McMichael, Ltd., Wexham Road, Slough. 

(of G.B.), Ltd., 310-312a, 


St. Andrew’s Works, 


(also 46). 
Works, 


L. 
Brownie Wireless Co. 
Road, N.W.1. 
Burndept Wireless, Ltd., Eastnor House, 

S.E.3 (also 140, 141 and 209). 
Radio Instruments, Ltd., 12, Hyde Street, 


Euston 
Blackheath, 
New Oxford 


Street, W.C. (also 147). 

Rotax (Motor Accessories), Ltd., Willesden Junction, 
N.W.10 (also 212). 

Radio Instruments, Ltd., 12, Hyde Street, New Oxford 


Street, W.C. (also 145). 
Climax Radio Electric, Ltd., Quill Lans, 
Putney, S.W.15. 
Radio Communication Co., Ltd., 34-35, Norfolk Street, 
Strand, W.C.2. 


Quill Works, 


Tungstone Accumulator Co., Ltd., 3, St. Bride’s House, 
Salisbury Square, Fleet Street. E. C. (also 152). 

Cables and Electrical Supplies, Lid., 234, Pentonville 
Road, N.. 

Tungstone Accumulator Co.. Ltd., 3. St. Bride's House, 


Salisbury Square, Fleet Street, E.C. (also 150). 


Selfridge and Co., Ltd., 400, Oxford Street, W.1 

Dubilier Condenser Co.. Ltd., Ducon Works, Victoria 
Road, North Acton, W. 3. 

Siemens Bros. and Co., Ltd., Caxton House, Westminster, 
S.W.1. 

A. W. Gamage, Ltd., Holborn, E.C.1. 


Brandes, Ltd., 296, Regent Street, W.1. 

Chloride Electrical Storage Co., Ltd., 219-229, Shaftesbury 
Avenue, W. (also 233). 

Peter Curtis, Ltd., 11, Red Lion Square, W.C.1. 

Lissen, Ltd., 18-22, Friars Lane, Richmond, Surrey. 
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Peto-Scott Co., Ltd., 77, City Road, E.C.1 (also 250) 
Metro- Vick Supplies, Ltd., Trafford Park, Manchester. 
B. S. A. Radio, Ltd., Small Heath, Birmingham (also 13). 
C. A. Vandervell and Co., Ltd., Warple Way, Acton, 
W.3 (also 210). 
Worsnop and Co., Ltd., Victoria Street, S. W. I. 
Rectalloy, Ltd., Vulcan House, 50, Ludgate Hill, E. C. A. 
A. Hinderlich, T Lechmere Road, N.W.2. 
The Lithanode Co., Ltd., 190, Queen’s Road, S. W. 8. 
George Bowerman, Ltd., 10 & 12, Ludgate Hill, E. C. 4. 
Finston Manufacturing Co., Ltd., 45, Horseferry Road, 


S. W. I. 
Ltd., 1, Ponders End, 


Belling and Lee, 
Middlesex. 

Radio Reception Co., 110, Wilton Rd., Victoria Station, S.W. 

Burndept Wireless, Ltd., Eastnor House, Blackheath, 

- §.E.3 (also 140, 141, 144). 

C. A. Vandervell and Co., Warple Way, Acton, W.3 
(also 164). 

Louis H. Reid and Co., 32, Victoria Street, 8.W.1. 

Rotax (Motor Accessories), Ltd., Willesden Junction, 
N.W.10 (also 146). 7 

Universal Bracket Co., 
Surrey. 

General Electrie Co., Ltd., 
W.C.2 (also 61, 63). 
Reflex Radio Co., Ltd., 102, High St., Stoke Newington. 
London Electric Wire Co. and Smiths, Ltd., 7, Playhouse 

Yard, Golden Lane, E.C 


Queensway, 


Alpine Steelworks, East Molesey, 


Magnet House, Kingsway, 


St. Helen's Cable and Rubber Co., Trading Estate, 
Slough, Bucks. 
Sydney Jones and Co. (London), Ltd., Dudley House, 28, 


Endell Street, W. C. 2. 

W. and T. Lock, Lower Bristol Road, Bath. 

Marconiphone Co., Ltd., 210-212, Tottenham Court Road, 
W. (also 121, 122, 123, 124, 125). 

Manufacturers’ Accessories Co., Ltd., 85, Great Eastern 
Street, E.C.2. 

Spring Washers, 
‘ Wolverhampton. 

The M.A.P. Co., 246, Great Lister Street, Birmingham. 

Wright and Weaire, Ltd., 740, High Rd., Tottenham, N.7. 

Clarke Bros. (Leicester), Ltd., Victoria Passage, London 
Road, Leicester. 

The Econasign Co., 94, Jermyn Street, Piccadilly, S.W. 

M. Raybould, 37, Clapham Road, S. W. 9. 

R. F. Graham and Co., 101, Gloucester Road, Kingston- 
on-Thames. 

Wireless Apparatus, Ltd., 35, Panton St., Haymarket, S.W. 

Webb Condenser Co., 24, Hatton Garden, E.C.1. 

J. J. Eastick and Sons, Eelex House, Bunhill Row, E.C. 
(also 54). 

Chloride Electrical Storage Co., Ltd., 219-229, Shaftesbury 
Avenue, W.1 (also 158). 

British Radio Manufacturers, 61, Borough Road, S. E. I. 

Jackson Bros., 8, Poland Street, W. I. 

Donotone Loud-Speaker Co., Sentinel House, Southampton 
Row, W.C.1. 

A. H. Clackson, Ltd., 119, Fleet Street, E.C.4. 

Radio Society of Great Britain, 53, Victoria Street, S. W. I. 

International Electric Co., Ltd., 16la- 166, Strand, W. C. 2. 

Amplion Magazine, 25-26, Savill Row, Regent Street, W. I. 

W. J. Henderson and Co., Ltd., 351. Fulham Rd. S. W. 

Darimont Electric Batteries, Ltd., Darimont Works, Abbey 
Road, Park Royal, N.W.10. 

& 245 Wireless Association of Great Britain, Ltd., 7. 
Southampton Street, W.C.2. 

Rees Mace Manufacturing Co., Ltd., 39, Welbeck St., W.1. 

Batteries, Ltd., Redditch. 

Le Carbone, Coventry House, South Place, E. C. 2. 

S. A. Lamplugh, Ltd., King’s Road, Tyseley, Birmingham. 

Rooke Bros.. 55, Cardington Street, Euston, N.W. 


Ltd., Hagle Works, Alexandra Street, 


Cantophone Wireiess Co., Remo House, 310, Regent 
Street. Oxford- Circus, W. I. 
Goswell Engineering Co., White Lion Street, N. I. 


Langham Radio, 3-4, Langham Place, 


London Electric Stores, Ltd., 9, St. Martin's Street, 
Leicester Square, W. 0.2. 
Peto Scott Co., Ltd., 77, City Road, E. C. 1 (also 161). 
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DISTANT CONTROL OF VOLUME. 


It is often found that a greater 
degree of amplification is necessary 
for the reproduction of speech than 
for music, particularly when the 
latter is deeply modulated. Thus, if 
a set is adjusted to give comfortably 
loud signals on speech, it may be 
found that distortion is present on 
loud musical items, either due to over- 
loading of the loud-speaker or the 
valves. The trouble would seem to 
lie partty with the loud-speaker 
itself, as it is often more sensitive 
to the higher frequencies than to the 
lower, and reproduces them with 
greater loudness. 


EXTENSION } 
— 


Fig. 1.— Distant control of filament 
brilliancy. 


Some form of volume control, to 
meet varying conditions of transmis- 
sion, is a refinement which will be 
found of use, and is fairly easily 
arranged for when the receiver and 
loud-speaker are installed in the same 
room. When a long extension lead 
is fitted, however, the choice of a 
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suitable device becomes more difficult. 
The expedient of shunting the loud- 
speaker terminals with a variable 
non-inductive resistance is the most 
obvious and simplest method, and is, 
indeed, fairly satisfactory in prac- 
tice. Unfortunately, however, if the 
set is so adjusted that the last valve 
is normally working near to the limit 
of its power-handling capacity, the 
application to its grid of high volt- 
age swings corresponding to excep- 
tionally loud musical passages will 
cause a form of distortion which is 
in no way compensated for by lessen- 
ing the sensitivity of the loud-speaker 
by a reduction of the shunting re- 
sistance. 

Under such circumstances, it is 
desirable to provide some form of dis- 
tant control whereby the overall sen- 
sitivity of the set itself may be 
reduced; when it comprises a high- 
frequency amplifying valve, one of 
the most convenient ways of doing 
this is to dim its filament. When a 
valve of very low consumption, with 
an L.T. battery having a consider- 
able excess voltage, is used, it may 
be permissible to connect its filament 
rheostat at the end of a long exten- 
sion lead, but the drop in voltage in 
this lead will generally be excessive, 
and some form of relay becomes 
necessary. This may be connected 
as shown in Fig. 1, where it is ar- 
ranged to short-circuit an extra fila- 
ment rheostat, which is inserted in 
series. 

To avoid an excessive consumption 
from the local battery, the relay may 
be of the ratchet-operated type, as 
sold for distant control of the fila- 
ment circuit, which only requires a 
momentary current. The circuit is 
completed and broken by alternate 
contacts of the distant switch. 


REACTION IN A NEUTRALISED 
AMPLIFIER 


The provision of reaction in a set 
with reutralised H.F. amplification 
presents some little difficulty, particu- 
larly when ready-made components 
are used. Opinion seems to be 
divided as to whether this extra con- 
trol is necessary, but there can be 
little doubt that, in a single-stage 
set, followed by grid rectification, its 
use will result in a considerable in- 
crease in sensitivity. The anode rec- 
tifier, on the other hand, imposes 
very little damping on the tuned 
transformer, and, generally speaking, 
sufficient control of regeneration is 
provided by partial de-neutralisation ; 
thus any additional device will be 
almost superfluous. This gain in 
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Fig. 2.—Capacitative control of 
reaction. 


simplicity is, however, only at the 
expense of that reduced sensitivity ‘to 
feeble signals which is inherent in 
the ‘‘ bottom bend ” detector. 
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When reaction is desired, the 
method shown in Fig. 2, which re- 
quires no extra coils, may be adopted, 
provided that the usual form of ‘‘ un- 
tuned aerial.coupler is used. It is 
essential, however, that the primary 
winding which acts both as aerial and 
reaction coil should be wound in the 
correct magnetic sense with relation 
to the secondary. Fortunately, how- 
ever, if an existing component is 
found, on trial, to fail in this respect, 


it will be a fairly easy matter to re- 


wind the aerial coil. 

The size of the reaction condenser 
(R.C. in the diagram). will.depend on 
such factors as the inductance of 
the primary and the coupling be- 
tween it and the secondary, as well 
as on the damping present in the 
various circuits. Its capacity will 
generally be small, and a vernier con- 
denser should be tried. 
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TESTING A NEW RECEIVER. 

The advantage of obtaining a 
strong incoming signal when making 
initial adjustments to a set has al- 
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ready been mentioned in these notes. 
It was pointed out. that the tracing 
of the small faults which are apt to 
exist in a newly constructed frame 
aerial receiver is greatly facilitated 
by connecting an aerial to the grid 
circuit of the first H.F. valve. 

The same remarks apply, of 


course, to the set designed for opera- 


tion on a normal aerial. ‘The strong 
signals thus provided will help us to 


locate the more obvious type of fault, 


but are often a. distinct handicap 
when making adjustments and tests 
of the H.F. amplifier. This latter 
may be almost or even totally in- 
effective, in spite of the fact that 
signals from a local station are ap- 
parently all they should be. This 
part of the instrument may conveni- 
ently be tested by entirely discon- 
necting the main aerial and substi- 
tuting in its stead a short indoor 
aerial, of a length depending on the 
distance from the local station. This 
should give a weak signal, more or 
less comparable in intensity with that 
to be expected from a distant trans- 
mitter, but having the advantage that 
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it is constant and not subject to 
fading effects. Furthermore, if the 
set 1s inadvertently allowed to burst 


into oscillation, the risk of causinz 


interference will be reduced. 

While working the set under these 
conditions, it is possible to observe 
the effect of various alterations and 
adjustments with a much higher 
degree of certainty than when a very 
strong signal is being applied, as the 
human ear is more easily able to ap- 
preciate small differences of intensity 
when dealing with feeble signals than 
with those which are perhaps deafen- 
ingly loud. 

A word of warning should be 
added for the benefit of those test- 
ing an unscreened receiver in the im- 
mediate vicinity of a powerful trans- 
mitting station, as it may happen that 
the energy picked up directly by the 
coils and their associated wiring is 
comparable with that received by a 
very short aerial. This will obvi- 
ously lead to complications, but it is 
fairly easy to decide, by a test with- 
out any aerial, whether these condi- 
tions exist. | 


Step⸗by⸗step Wiring in Theory and Practice. 
No. 42.—A Single-valve Regenerative Receiver. 


In a series of diagrams, of which the firel appears below, it is hoped to make clear the steps to be 
taken in converting theory into practice in the construction of various typical receivers. The simple 
arrangement of valve detector with reaction, akhough lacking in selectivity, is an excellent circutt 
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The valve, with its fllament heated by an 
L. T. battery through a variable resistance. 


for the beginner. 


A tuned circuit, across grid and fila- 
ment, is connected to aerial and earth. 


The anode circuit is completed throogh 
the reaction coil, phones, and H.T. batterv 
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Construction is a Feature 


which a Novel Method 
Two Output Voltages. 


By F. H. HAYNES. 


N predicting that during the coming season most wire- 
less users will have substituted their batteries with 
apparatus for deriving suitable current from the 

household electric supply, one does not feel that the case 
is being over-stated. 


Batteries v. Eliminators. 


With the exacting requirements of the modern multi- 
valve receiver as regards filament and plate poten- 
tials, the drawbacks of the accumulator and dry cell bat- 
tery have been brought into evidence, apart from their 
high running and maintenance costs and inconvenience 
generally. The dry cell high-tension battery is unsatis- 
factory owing to its high internal resistance, the fluctua- 
tion of voltage over a wide range which occurs during 
its life, and the fact that it is usually rendered useless 
by an individual cell becoming faulty. High-tension 
accumulator batteries, owing to their small ampere- hour 
capacity, are difficult to 
charge, and, with a low in- 
sulation leakage path created 
by acid spray, often become 
discharged when not in use, 
and readily corrode. The 
H.T. accumulator battery. 
is a good proposition if— 
and only if—facilities exist 
for keeping it properly 
charged and the terminals 
and connecting bars kept 
scrupulously clean. Unlike 
the dry cell battery, its 
potential will not fluctuate 
in use if kept in good trim. 
From the point of view of 
cost the H.T. battery elimi- 
nator, working from either 
alternating or direct current 
mains, undoubtedly has the 
advantage over any other 
method of obtaining high-tension supply. 

The interest which has been taken in articles on bat- 
tery eliminator construction which have recently appeared 
in these pages, has evidenced the demand for inexpensive 
apparatus, easy to make and of exemplary performance. 
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rectifying apparatus 
separatel 


necting to the anodes. 


TWO-VOLTAGE A.C. RECTIFIER. Probably the best method 

of providing two coipu ut potentials consists of duplicating the 

he filaments of the rectifying valves are 

heated from independent windings, and two potentials 

for the plates are obtained by a tapping point on the coil con- 

Two smoothing circuits are required, 

the inductances and condensers being larger than those used in 
a full wave rectifier 


Rectification by means of the valve is undoubtedly the 
best way of obtaining a continuous current from an alter- 
nating supply, and “although in the near future other 
forms of rectifier may make their appearance, the writer 
is of opinion that the valve for some time to come will 
not be surpassed in economy and efficiency. 


Problem of Two-voltage Output. 


Any battery substitute must provide for giving two 
output voltages to suit the various valves of the receiver, 
and this may be accomplished by one of three methods : 

(1) By shunting the rectified output from the valves 
across a resistance and stepping off along that resistance 
suitable potentials. 

(2) By dividing the output into two paths; a hich 
resistance being interposed in one of them across which 
a part of the maximum output voltage is dissipated ; and 

(3) The one of two independent rectifiers fed with 

, different input potentials. 

Method (1) suffers from 
the «defect that far more 
power is absorbed in the 
shunt potentiometer than is 
used to operate the receiv- 
ing set. The equipment of 
the smoothing circuit, if 
connected in front of the 
potentiometer, must be liberal 
owing to the heavy current 
and the high voltage with 
which it has to deal, or, on 
the other hand, two inde- 
pendent sets of smoothins 
apparatus may be connected 
in the two output leads. 
The heavy load created by 
the potentiometer, moreover, 
tends towards the reduction 
in the life of the rectifying 
valves. The second method, 
although the most economical, can only be recommended 
when the resistance by which the voltage drop is obtained 
is capable of somewhat critical adjustment. The actual 
potential delivered is not determined by the value of 


AMPLIFIER 


. 9.9. 9. 


30HENRIES 


A4mfds 4mfds 


95 V. 


4mfds 4mfd 


35 V. 


‘SOHENRIES 


2 
* 
| 
< 
£ 
0 
* 
< 


DETECTOR 


the resistance, but by the resistance of the anode circuit 
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H.T. Battery Eliminator.— 
and its valve. 
the output current is a merit of the method. 


Two Unit Rectifier. 


The most practical system is (3), in which two separ- 
ate rectifiers are used, each capable of giving an output 
current far in excess of that passed by the receiver and 
adjusted to normal voltages, which are maintained on 


PAXOLIN 
CYLINDER 
Oe, 

8 WALL x 2 DIA. 


500 TURNS Ne 40 D.S.C. (50 VOLTS) 
900 TURNS N°? 40 D.S.C. (90 VOLTS) ` 
3 NN oo x TDEEP. 
STALLOY CORE 


N? 26 D.C.C. 


> 7 7 ==. EACH 55 TURNS 
S655 VOLTS) 


OMS 
4,0 


PRIMARY 2400 TURNS 
34 ENAMELLED 
(200-240 VOLTS) 


PRESSPHAN WRAPPING 


-PAXOLIN DISCS 


TRANSFORMER DATA. The primary is covered by a Paxolin 
tube, upon which the filament heating and anode coiis are wound. 
Although arranged side by side, the filament windings must be 
carefully insuiated from each other owing to the difference of 
potential which exists between them. 
load. The disadvantages arc that the two rectifiers 
need separate filament heating windings on the power 
transformer, while two outputs are required on the plate 
potential winding, in addition to which both the rectify- 
ing and smoothing apparatus is duplicated. The recti- 
fiers are working on smal] load. however, and the smooth- 


ing equipment only handles the small output current. 


Half- or Full-wave Rectification ? 


Consttuctional details are given of a rectifier built on 
the latter principle. In developing the design, careful 
consideration was given to the 
question of providing either half- 
or full-wave rectification. The 
higher the frequency, obviously 
the easier it is to obtain a smooth 
output, the frequency of the recti- % 
fied pulses being double in the 
case of a full-wave rectifier as compared with the half- 
wave arrangement, while the potential drop through the 
two rectifving valves (or double-anode valve) is halved. 
Four half-wave rectifying valves are, of course, needed 
in a double full-wave rectifier, which, apart from being 
expensive to build and maintain, consumes more current 
by way of filament heating as compared with a double 
half-wave rectifier, and even in the latter type the power 
consumed for filament heating is nearly twice that de- 
livered to the anode circuits. 

Provided that the smoothing chokes are of high induct- 
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A single smoothing circuit handling only 
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ance, which is easily possible, as the small current passed 
permits of the use of a fine wire winding and the shunt 
condensers are of liberal capacity. the half-wave rectifier 
is an entirely satisfactory proposition 


Details of the Transformer. 


To give the two voltage outputs, an input transformer 
of special design is required, having separate filament 
heating windings for the two rectifying valves and a 
tapped anode winding. Full details of-the construction 
of this transformer are given in an accompanying illus- 
tration. The secondary coils are wound on a hard 
‘ Payolin ' tube, which is more easily obtainable than 
a bobbin, while the core is built up entirely from“ Stal- 
loy ” iron strip. It is doubtful whether any saving is 
effected by making up this transformer at home. 

Stampings of the type used for the construction of 
large interval transformers, together with the correspond. 
ing form of spool, are used in the construction of the 
choke coils, which consist of 5.550 turns of No. 36 
D.S.C., the core through the bobbin being Zin. equare. 
Two smoothing condensers, each of 4 microfarads, are 
fitted to each rectifier, and under no circumstances should 
condensers of smaller value be employed. The make-up 
of the instrument consists of a hack board made of o- 
ply wood, such as is used for house lighting circuits for 
the meter, fuses, and switches. and supplied with porce- 
lain insulators, fixing screws, and “ Rawlplugs.”’ 


Easy Construction. 


The apparatus is carried above and beneath a gin 
platform, measuring 12in. x 6in., secured in position by 


Puy- wood BACcK-BOARD 
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ARRANGEMENT OF THE COMPONENTS, show! the posi- 

tions for attaching the apparatus to the wooden platform while 

the four condensers are set up in line on the blackboard just 
beneath the platform. 


A 28 


—— | 


re 


SEPTEMBER 1st, 1926. 


H.T. Battery Eliminator.— 

four heavy wood screws from the back and strengthened 
by two small brackets. The making up of the platform 
and the screwing-of the components in position is the work 


The mains are connected by means of a plug and socket and 


flexible lead to the input terminals of t transformer. An 
ebonite terminal strip can be made up for the output or the 
terminals may be secured directly through the wood. 


of a tew minutes, while with the aid of the practical 
wiring diagram connecting up is a simple matter. The 
leads are of No. 16 tinned wire in sleeving which will 
slide over the wire easily, the bends being made after the 
sleeving is on. Six holes are made through the platform 
for the leads which pass to the condensers. 

All of the wires should be spaced, and the leads in the 
output circuit must be kept away from those carrying 
alternating current, though the layout of the components 
makes this practically unavoidable. 


— — — — — ee — — 


50 VOLTS 


ARS 


140 VOLTS 


PRACTICAL WIRING. The point-to-point connections are shown, the junctions bein 
dotted leads show the filament-heating circuit, so that the various terminals 
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The most severe test that can be applied to a set of this 
kind is to use it for the operation of a five-valve receiver 
consisting of- two H.F. stages stabilised by neutralising, 
a valve detector brought near the oscillating point, and 
two low-frequency stages. The amount of A.C. hum was 
practically negligible when the receiving set was tuned to 
complete silence. On even a weak signal it was not pos- 
sible to discern whether the set was deriving H.T. from 
batteries or the A.C. mains. 


Arrangement and wiring up of the smoothing condensers. 


The use of H.F. chokes appears to be quife unnecessary 
in the case of an A.C. battery eliminator for the purpose 


made exactly at the positions given. The 
the transformer can be identified. 
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LIST OF PARTS. 


Power transformer constructed to the detaile given 37s. 6d. 
(Rich & Bundy, 13, New Road, Ponders End, Middlesex). 

2 Valve holders for baseboard mounting, Aermonic (A. F. 
Bulgin d Co., 9-11, Cursitor Street, Chancery Lane, 

| London, E.C.4). l 

2 Osram valves, type U4, 15s. each. 

2 Smoothing chokes, type E152, 22s. 6d. each (Rich & Bundy). 

4 Telegraph Condenser Company's condensers, low voltage 
type, tested up to 300 volts, 4 mfd.s capacity, 9s. each. 

2 Cast aluminiam brackets (A. J. Dew & Co., 33-34, 
Rathbone Place, Oxford Street, London, V. I). 
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of eliminating radio-frequency interference, but there is 
the consideration, of course, that in so far as the tuning 
of the set is concerned an earth is virtually picked up 
through the rectifier as well as the usual connection to the 
earth terminal, though the effect of this scarcely requires 
attention when tuning on the normal broadcasting wave- 


THE FINISHED RECTIFIER. The design provides for fitting a 

metal cover, if desired, over the entire apparatus. Porcela 

collets are supplied with the 8 board for attaching it 
wall. 


length. Radio-frequency chokes, if provided at all, 
should be connected in each of the three leads close up to 
the H.T. terminals of the receiver 


Plywood back board, 12in. x 12in., complete with porcelain 
collets, Rawlplugs and screws, 28. 6d. (Wooten & Co., 
High Street, Ponders End, Middlesex). 

5 yards Sisto flex sleeving to easily slide over No. 16 wire. 
Small quantity No. 16 tinned copper wire, to be straightened 
by stretching and cut off into 3ft. lengths for use. 
Wood for platform, 12in. x Gin. x $in., resin cored solder, 

Flaxite, and various reund-headed wood screws. 

3 Terminals, suitable for either screw-down or plug connec- 
tion (J. J. Eastick & Sens, Eelex House, 118, Bunhill 
Row, London, E. C. J). i 
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Tested for current output, the low voltage tapping gave 
a potential of 40 volts on a load of 5 milliamperes, and 
the high potential tapping gave 110 volts at 4 milliamperes. 
On increasing the load in each case to 6 mA. and 8 mA. 
respectively, the fall in potential was only slight, the 
voltages obtained being 38 and 98. 


Output when on Load. 

That a reliable indication of voltage can be 
obtained when using this rectifier by connecting 
a good voltmeter (Weston) across the H.T. ter- 
minals was verified by determining as accurately 
as possible the potential on which the valves 
were working as revealed: by the grid biasing 
potential and the plate current in reference to 
the valve characteristic. This 
point is mentioned for, in cases 
where a considerable voltage 
drop occurs through a rectifier. 
it becomes very difficult to ascer- 
tain the plate voltage as the load 
imposed by the meter causes 
a considerable reduction in 
potential. 

The design is such that the 
ag rectifier can be accommo- 
22 dated practically out of 
sight by being attached to 
— the wall near. a power 

point so that with the fila- 
ment battery standing alongside the 


. . 
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H.T. and L. T. connections can be 
made with a five-wire cable. The 
valves and apparatus can be pro- 


tected by constructing a metal cover 
from tin plate, and which can be 
held in position by screws running 
along flanges at the top and bettom. Provision has been 
made on the backboard for attaching this cover by leaving 
a space of about an inch spare above the top of the 
apparatus and beneath the condensers. 

The addition ot a switch of the usual tumbler type can 
with advantage be screwed in the centre of the front edge 
of the platform, and joined up to breale one of the leads 
passing to the input terminals and also controlling 2 
parallel connected pilot lamp. A circular hole cut in the 
cover permits the switch to project and gives the outfit a 


good appearance. 
Aw 
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THE BLIND AND THE SICK. 


T is gratifying to read almost daily in the newspapers 
of new broadcast installations in hospitals and similar 
institutions all over the country. Still more gratifying 

is it to us to know, as we do, that a large number of these 
gifts have beer provided by the hard work and self- 
sacrifice of members of the League. The branches of the 
League have initiated and actively organised, or co- 
operated in, most schemes for providing their local hos- 
pitals with wireless, and the benefit thus conferred on 
the sick and disabled portion of our population is warmly 
appreciated by the patients and by the medical and 
nursing professions. 

This increase of the“ wireless’’ public has brought to 
the front an urgeat demand for additional news facilities 
earlier in the day than 7 p.m. Hundreds of the sufferers 
in our hospitals are physically unable to read a daily 
newspaper even though a copy be available, and they 
would gladly and eagerly welcome half-an-hour of news 
broadcast in the morning. The demand for this exten- 
sion of the broadcast service is also made by the blind, 
both in institutions and living at home, and to these 
again may be added thousands of bedridden aged and 
sick in the homes of the people. What a boon it would 
be to all these sufferers to hear each morning the happen- 
ings of the world! The sympathy and kindness of the 
nursing profession is proverbial, but sympathy and kind- 
ness cannot always set aside duties to read newspapers to 
patients, neither can the housewife in the home always 
put aside her housework to satisfy the news-craving of a 
blind, or sick, or bedridden relative. A broadcast half- 
hour of news each murning—what a delight and pleasure 
to the blind, the sick and disabled, the bedridden and 
the aged ! 

The League suggests that at all stations of the B.B.C 
each morning at 10.45 a.m. to 11.15 a.m. there should 
he read from one of the principal morning papers of the 
district or town the important and interesting news of 
the day. Each big newspaper should have its morning. 
andi the rotation could be agreed by the papers them- 
selves. The sympathetic co-operation and approval of 
the newspaper proprietors is essential, but we believe that 
if the newspaper inteiests give the proposal earnest con- 
sideration they will appreciate the inestimable benefit 
thereby made available to those for whom the League 
Pleads and will eagerly desire to do all they can to pro- 
mote its success 

The time suggested fo: the additional broadcast would 
necessitate no additional staff nor cause a disturbance ot 
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programmes, and we see no reason why every facility to 
further the scheme shquid not be given by the B.B.C. 
But, obviously, it rests primarily with the Press to make 
possible the League’s proposal and suggestions, and to 
help to brighten the lives of thousands of our suffering 
citizens. 


“AN ADEQUATE SERVICE.” 


Captain Eckersley stated a few days ago, ‘‘ We do 
definitely intend to go ahead with the new scheme (the 
high-power alternative-programme scheme) as soon as cir- 
cumstances and the Post Office sanction it. 

We have read similar statements at intervals during 
the past twelve months, but the only real progress which 
appears to have been made is the alternative programmes 
experimentally broadcast from 21. O some time ago. 

We believe the B.B.C. as earnestly desire to get ahead 
with the new scheme as listeners are eager to see it in 
being. Lord Gainford said recently ‘‘it has been un- 
necessarily difficult i in the past to get ahead with develop- 
ment schemes.’’ Listeners are wondering whether the 
difficulty referred to is the withholding of official permis- 
sion to proceed, or lack of finance, or both. 

The listening public feel that, with the proverbial 
cautiousness of Government departments, the Post Office 
hesitate to give the necessary approval which is required. 
As listeners we are discontented. Broadcasting is young 
and its potentialities arc great, probably greater than any 
one of us at the moment can foresee. A wide de- 
velopment and improvement of the service could be fairly 
and reasonably anticipated if the proposed high-power 
alternative-programme policy were helped by the Post 
Office. There is no reason why the listener should be for 
ever satisfied with to-day. The service cannot stand still. 
We look forward to the time when two programmes will 
be receivable on the simplest apparatus, without Morse 
or oscillation interference. New additional high-power 
stations are required with more varied programmes, 
coupled with effective action to make shipping and other 
Morse stations keep their allotted wavelengths. 

All tnese requirements are covered by the recommenda- 
tion of Lord Crawford’s Committee, ‘‘an adequate ser- 
vice.“ Who is to decide when an adequate service has 
been provided? Surely not a Government department, 
whose policy always follows, rather than leads, public 
demand. Listeners must collectively and individually 
press these overdue improvements of the service upon their 
Members of Parliament, and ensure that those who ‘* pay 
the piper shall call the tune.“ 
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“OUTSIDE” BROADCASTING. 
i By a B.B.C. ENGINEER. : 
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T is difficult to give an idea of the 

work involved in outside broadcasting 

because of the great variety, and it is 
quite impossible to describe a typical day, 
because the typical day does not exist. 
Each day is different from the one it 
follows, and holds its own special pro- 
blems. This iC only to be expected when 
it is realised that nearly every outside 
broadcast, or O. B.“ to the engineers, 
is in the nature of an experiment. In the 
case of tecurrent transmissions, such as 
the Savoy Bands, the apparatus can be 
permanently installed. This course can- 
not be adopted in all weekly or bi-weekly 
transmissions, as the necessary apparatus 
would be enormous and the cost pro- 
hibitive. Perhaps the best way to give 
a clear idea of the work will be to 
describe the preliminary arrangements of 
a new “O.B.” 

It is not widely known that telephone 
wires are used to connect the point at 
which the performance is taking place to 
the control room at Savoy Hill. The 
installation of these does not concern the 
broadcast engineer, but falls within the 
province of the Post Office. Once 
installed. however, they are tested to 
ensure freedom from cross-talk, ringing 
and extrancous noises, which would mar 
the transmission. 

Arrangements are made with the artists, 
an orchestra we will suppose, for a test. 
A musician on the staff of the B.B.C., as 
well as the engineers, is in attendance to 
test the results from a musical point of 
view. With experience it is sometimes 
possible to place the microphone in a 
position that will give good results “ first 
time.” More often it is found that one 
or more instruments dominate the whole 
orchestra. Changes are then made either 
in the position of the microphone or 
instrumentalists. The microphone is 
moved, nearer or farther from certain 
instruments. The out of balance instru- 
ments may be placed at an angle to the 
microphone, farther away, or behind other 
instruments. 

All this concerns the correct balance of 
the orchestra, but there are other con- 
siderations which must not be forgotten. 
If, during the actual transmission, a large 
number of people are dancing to the music, 
then the faithful microphone picks up the 
shuffle caused by many feet sliding over 


the floor. If this shuffle becomes pro- 
rounced, then the transmission sounds 
mushy. Afternoon tea music must not be 


drowned by the clatter of teacups and the 
hum of conversation. In modern build- 
ings, too, there are many electrical 
machines, such as fans, blowers, lifts and 
kitchen devices. These are prone to set 
up humming, clicking and scraping noises 
and must be entirely eradicated. Often 
it happens that a hum will develop during 
transmission. As soon as this happens 
the activity of the engineer presents an 
ee object lesson to the proverbial 
ee. 
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During the whole of the transmission 
the attention of the O.B. engineer is taken 
up with criticising musically and listening 
fearfully for clicks. 

And when the show is finished the 
gear is packed up and the process repeated 
elsewhere ! 
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" STABIUSING THE INDUSTRY. — 


By DAVID S. RICHARDS. 
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HOSE who have observed during the 
course of the last few years the rapid 
growth and popularity wf broadcast- 

ing in this country will realise the im- 
portance of a factor which has exercised 
a significant influence in the development 
of the wireless industry. 

Does the trade as a whole really enjoy 
all that sense of confidence which it 
seems is so desirable and which can, and 
must surely, contribute to the ultimate 
success and prosperity of the industry? 

Everyone knows what a difficult task 
the legitimate wireless retailer and re- 
pairer has had, to make any headway in 
the face of a sea of incompetence and in- 
efficiency, surrounded by so-called experts 
whose influence has left such unpleasant 
experiences and memories with many of 
our listeners. 

This condition was largely brought 
about through the epidemical craze for 
all and sundry to open wireless shops, 
and there were many who had little, if 
any, knowledge of wireless matters at all. 
Grocers, stationers, chemists, and others 
too numerous to mention suddenly as- 
sumed the responsibilities of dealers and 
experts. 

Expensive apparatus in the hands of the 
unskilled and unscrupulous has been dam- 
aged, or in many cases actually lost. 

There are a number of people of the 
opimon that in the course of time the 
trade will find its own level, and that 
gradually the very undesirable element 
will disappear. hat is possibly true. 
but must listeners in the meanwhile still 
continue to be the unwilling victims of a 
disorganised industry? Surely such a 
process cannot be calculated to stimulate 
or to assist the immediate revival of trade 
conditions. 

What is needed is a move for stability. 
Means must be introduced whereby list- 
eners can be assured that they are safe 
in entering into business dealings with 
wireless retailers and repairers. By se- 
curing that spirit of public confidence. 
trading conditions will improve and the 
number of listeners will increase. 

It must be pointed out that“ service“ 
is one of the most important points of any 
broadcast organisation. A man or woman 
who is satisfied that expert advice can be 
obtained, and that he or she can be pro- 
vided with thoroughly reliable mainten- 
ance service, will quickly join the ranks 
of listeners. 

The suggestion has been put forward 
that the trade should compile a register 
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of reliable dealers and repairers, and 
issue to them some form of sign and cer- 
tificate which members of the public can 
easily recognise. The suggestion is an 
interesting one, but it is felt that no good 
purpose can be served by the trade issu- 
ing to its own members certificates of re- 
liability. Can the public honestly be 
expected to view such a procedure with- 
out some natural feeling of suspicion? 

During the last few months the whole 
question relating to the wireless trader 
and repairer has been very carefully in- 
vestigated by a joint committee of two of 
the most important and influential organ- 
isations in the country—The Radio 
Society of Great Britain and the Wireless 
League. It is understood that a compre- 
hensive scheme has been evolved for 
tackling the problem. Further, the writer 
is in the position to state that within the 
next month or so full details will be 
available. Opinion is expressed on all 
sides that the scheme will meet with the 
complete approval of everyone concerned. 
It can be confidently expected to be one 
of the most helpful measures ever under 
taken in the history of the British wireless 
industry. 
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The League is making satisfactory pro- 
gress in Belfast and district, and the local 
executive committee, headed by Mr. 
T. H. Steadman (chairman) and Ne. 


D. B. McCausland (Mount Vernon Lodge. 


Shore Road, Belfast), hon. secretary, are 
manfully endeavouring to ses its 
activities throughout Ulster. e import- 
ance of propaganda is not being over- 
looked, and reports of the doings of the 
Belfast branch appear regularly in the 
local Press. in addition to the various 
radio magazines. A special tribute in 
this respect is merited by the Irish 
Radio Journal,” published weekly in 
Dublin, and circulating throughout north 
and south, which gives complete news ot 
Wireless League activities, and has 
already done much towards increasing 
our membership. 

At the July meeting of the Belfast 
branch, Mr. John Caughey (vice-chair- 
man) presiding, Mr. McCausland reported 
that the membership had largely increased 
since the last meeting, the rank and file 
of radio listeners apparently appreciating 
the useful service being rendered by the 
League. The recent meeting held in 
Belfast regarding unsatisfactory local 
programmes, had had a beneficial effect, 
and the tribute of listeners was, no 
doubt, the increased membership. The 
new Canvassing scheme introduced by 
headquarters was warmly approved, and 
plans made accordingly. It was felt it 
every branch takes up this plan entha- 
siastically, the membership of the League 
will jump immediately. 

Mr. E. C. Craig was appointed hon. 
treasurer, and Mr. F. Hunter to look 
after membership recording. 
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7 re Redruth and District. 


AROUND THE BRANCHES. 


Bournemouth. 


Radio activities have somewhat slack- 
ened in favour of outdoor amusements 
during the long, light evenings, but en- 
thusiasts recently met at The Wireless 
Training College and had interesting 
discussions on several items concerning 
knotty points that had been experienced 
by workers. On Wednesday, 7th July, 
a party met at Mr. Gillingtons, Caravans, 
at Lilliput. The host carried out a 
number of experimental illustrations with 
very simple bits of apparatus, demon- 
strating some of the wonderful results 
that could be obtained. Mr. Horsington, 
a visitor from Bermuda, gave an interest- 
ing account of wireless affairs on that 
island, in Canada, and in the United 
States, contrasting their procedure with 
ours. There will be no meetings until 
13th September, when the weeklies on 
Monday evenings will commence for 
autumn and winter session. Hon. Secre- 
tary: Mr. H. J. Bliss, 140, Old Christ- 
church Road. 


0000 
Hythe. 


This branch held an open-air meeting 
on July 21st last. It was a very interest- 
ing and instructive afternoon, and in- 
cluded a series cf 
experiments with a 
kite aerial. The 
question of how to 
increase the mem- 
bership of the branch 
is having the earnest 
consideration of the 
Committee, and the 
canvassing campaign 
for new members set 
up by headquarters 
may provide local 
branches with an 
efficient avenue for 
collecting new and 
overdue subserip- 
tions, Local listeners 
are earnestly urged to avail themselves 
of the benefits of the League, which, 
amongst other things, provides the only 
opportunity open to them for collective 
bargaining with the Government as to 
the future of the broadcast service. Hon. 
Secretary: Mr. C. C. Roberts, 8, Earls- 
field Road. 


Mr. F. Lloyd of the 


Sheffield Branch. 


0000 


Nottingham. 


Nottingham branch of the Wireless 
League claims to be one of the most 
energetic and enterprising in the country. 
It is certainly amongst the most active, 
and already has been the means of 
settling several minor moot points, but 
its most successful achievement so far 


has been the bringing about of the aboli- 


tion of the 2/6 aerial tax, imposed by 
the Nottingham ration in connec- 
tion with municipal houses. This proved 
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a bug-bear for local wireless enthusiasts, 
and after much hard work performed by 
members of the local Committee, we were 
successful in persuading the Council of 
the unfair imposition—and off it came. 

Nottingham holds regular Committee 
meetings, and so keen are the members 
on seeing that the branch gets of the 
very best, that very heated arguments 
take place ut times, but all to good pur- 
pose. Our latest innovation is a social 
club where members once a week can 
attend aud become better acquainted with 
each other, but more especially they en- 
joy meeting our 
most energetic and 
enterprising technical 
advisor, Mr. H. B. 
Old. He is a man 
very much sought 
after and in demand, 
and though his time 
is very precious (he 
being one of the 
keenest amateurs), he 
never objects to see 
ing a troubled en- 


thusiast through a Mr. G. H. Hasemer. 


difficulty. aes 8 ec. of . 
8 ottenham an 
Then again, we District Branch. 


have our Hon. Secre- 
tary, Mr. A. Gullick (1, Shakespeare 
Street), to whom we are indebted for 
these splendid Club facilities—free of 
charge—for without him there would be 
no branch. He is loyally supported by 
his colleagues of the Committee, and he 
has succeeded in building up a strong 
branch which has the League's interests 
keenly at heart. 

We are, however, not resting on our 
laurels—far from it—but always seeking 
new converts, and a special campaign is 


The branch held their annual outing 
on Thursday, July 22nd, when a trip was 
made to the Land’s End wireless station 
by charabanc, via the North coast. A 
complete tour of inspection of the station 
was made under the guidance of the 
O. C., Mr. C. Lednor. Members were 
specially interested in watching the 
operators sending and receiving mes- 
sages and the Sorkar of the transmitters 
and direction-finding apparatus. Tea 
was later served at the Land's End Hotel, 
and the return journey made via Pen 
zance. Hon. Secretary: W. S. Trevena 
Stanley Villas, Redruth. 
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Kingston and District. 


The branch has not held any important 
meetings during the summer months, 
indoor evénts not being desirable at this 
time of the year. 

The first birthday dance of the branch 
was held on June 2nd at Teddington, 
and was a great success, 

On September 4th the branch holds 
its aħnual outing—at Friday Street, 
Surrey. It is hoped that it will be 
possible to take portable sets with the 
party and experiment on the kind of 
reception in that district. In the last 
pages of The Listener members of the 
Wireless League from other branches 
were invited to this outing, as providing 
a good opportunity to get to know each 
other. 

At the first meeting of the committee, 
to be held early in September, a pie- 
gramme for a busy winter’s work will 
be discussed. The committee ask for 
suggestions of any kind from the 
members. Hon. Secretary: Mr. S. J. L. 
Woodward, 68, Park Road, Hampton 
Wick. ` 

0000 


Kensington and District Branch. 


A meeting of members is called for 
September 9th next (when all members 


A group of members of the Redruth and District Branch who recently paid a visit to the 
Land’s End Wireless Station. : 


under discussion with a view to increas- 
ing our membership, and to make the 
Nottingham branch second to none in 
the country. 


in the above-named areas are urged to 
attend and to bring interested friends), 
to discuss a varied and interesting pro- 
gramme which has been arranged for 
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the coming season. An interesting 
feature of the meeting will be a talk 
by a well-known lecturer of the B.B.C. 
o à popular subject. 

It is the Hon. Secretary’s ambition to 
enrol many new members before the 
radio season recommences. Advice on 
receiving sets will be gladly given if 
particulars are forwarded. 

The committee appeal to the listening 
public to join the local branch and so 
protect their interests. Enrolment Forms 
can be obtained from the Hon. Secretary, 
the Hon. Chr. M. De Adlersparre, 57 
Talgarth Road, West Kensington, W. 14. 


O0 O00 0 
Reigate and Redhill. 
The seasonable curtailment of our 


activities is now coming to an end. 
Members will be interested to hear that 
active preparations are being made for 
our autumn and winter programme. 

Members who have not already re- 
newed their subscriptions may do 80 at 
R. G. Wilson’s, Lesbourne Road, Rei- 
gate, at headquarters, or through the 
local Hon. Secretary, G. N. Howe, 44, 
Somerset Road, Meadvale. 

0000 


Goole Branch is making great strides in 
membership, 86 additions in the month. 
Councillor E. Johnson, chairman of the 
Goole Branch, gave an interesting talk 
from the Hull Station, on July 26th. 

Hon. Secretary: G. H. Hillary, 75, Car- 


lisle Street. 
| cooo 


1 
Leeds Branch has decided to inaugurate 
a series of lectures for the autumn and 
winter seasons in the form of talks and 
demonstrations. Amateur set builders 
will be particularly interested. 
Hon. Secretary : J. Watson, 4, Armley 
Grange Drive, Armley. 
ooo0oo0o 


Leigh-on-Sea Branch holds its inaugural 
meeting this month, Further particulars 
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from the hon. secretary, Mr. W. O. 
Merry, 4, Glenbervie Drive. 
0000 
Northern Area. 
A well-wisher has pointed out a 
‘very good reason for joining the 
League. Before long, he says, things 


may happen which will gravely affect 
the interests of listeners. When 
that occurs, he adds, everyone will 
write to the newspapers, or to the B.B.C., 
or to the Government, and no notice will 
be taken of such a host of complaints. of 
advice, and of suggestions, because they 
will only represent individual opinions, 
whereas the League can, and does, speak 
with real power, because of the member- 
ship behind its executive. It will speak 
with greater authority when all listeners 
have paid the small 2s. subscription, 
which is all that is required from mem- 
bers. Northern Area secretary, Mr. H. 
Y. Richardson, 13, Grey Street, New- 


castle-on-Tvne. 
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HEADQUARTERS NOTES. 


— UU kcœbœrt PD hh „ 


INSURANCE DEPARTMENT.—-The frequent 
recent thunderstorms in nearly every part 
of the country have caused an in- 
crease in the claims received during the 
past month. Most of the claims are in 
order and can be dealt with by the usual 
procedure. But, again, we regret to 
record that a number of claims come from 
old members, who have omitted to renew 
their annual subscription, and, therefore, 
for this reason are not covered as from 
Ist April last. In view of the time of the 
year, which makes the thunderstorm risk 
of damage a more real one, we urge our 
old members particularly to at once send 
in their 2s. annual subscription, either to 
the Branch Secretary or to headquarters. 

Lecar DEPARTMENT.—The past month 
has produced more than the average 
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number of enquiries for advice, many ol 
them of the “ knotty ’’ variety, and ve 
must congratulate ourselves that we we 
able to obtain advice on these points fron 
one of the most eminent firms of lawyers 
in the country. The question on which 
members require lega] advice most often 
is in respect to their right to erect an 
outside aerial. Objections are made by 
the landlord, or by a sub-tenant or neigh- 
bour, which often leave the member in 
a quandary. In the great majority of 
these cases, with the help of the legal 
advice obtained through the League, an 
amicable settlement is arrived at. Other 
points in connection with right of way, 
undue noise from loud-speakers, loss and 
or damage to components while being 
repaired, damage to accumulators while 
at charging station, are among the matters 
on which legal advice is given. 
TECHNICAL DEPARTMENT.—This is one ot 
the busiest sections of headquarters’ work, 
and the number of technical enquiries 
received each week, although already 
high, shows a tendency to increase. Mem- 
bers are ta be congratulated that the work 
of dealing with the queries is in such 
competent hands, and that they are abie 
to obtain reliable and valuable informa- 
tion and advice without bothering mth 
coupons or fees. An inspection of the 
past month’s enquiries shows that advice 
was asked for and given on filament and 
H.T. supply from electric mains, repair 
of accumulators, application of neutro- 
dyne to old set (with explanatory dia- 
gram), d-valve circuit diagram, making 
use of old set, adding H.F. valve to old 
set (with diagram), recovery of lost signal 
strength, cutting out London, cutting out 
interference from Morse stations, grid bias 
(with diagram), use of phones and 
speaker at same time {with diagrami, 
lightning switch, cutting out second LF. 
stage, tuning coils, loose couplers, home 
charging apparatus, etc., etc. A gratifyinz 
feature is the large number of letters 
received from members, expressing their 
keen appreciation of the help given them. 
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MEMBERSHIP AND RENEWAL FORM. 
MEMBERSHIP AND RENEWAL FORM. 


To be filled in by readers who wish to become 
tw Ive months as from lst April last. 


Tv the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S. IP. I. 


*enrol me as a member 


Please 


members of the League, or to renew their membership for a further 
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The Wireless League. I enclose P.O. for Two Shillings,t which entitles me to mem 


renew my membership of 
as enumerated in the constitution of the League, including FREE Insurance, Free 


bership with all the privileges and rights 
Legal Advice, and Free Technical Advice. 


* Cross out Line not required, t Keep the Counterfoil of your Posta! Order. 


WRITE IN Name (in ,Hu···ͥͥ y ee week 8 E Wea ³W¹.¹. T Wwe F aoe Be Sune vee * ' 

CAPITAL (State whether Mr., Mrs., or Miss.) 

EEE GRA eseeter eie a r a a oak TC ere E F e . 
My Membership No. is...... 


(This is only applicable in ‘he case of renewals.) 
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“The Wireless World ” will devote four pages in the first issue of each month to League Notes and News. 
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27.—The Genius 


S we have already seen, Hertz was led to turn his 
A attention to a study of electromagnetic waves 

through the work of the British scientist Clerk 
Maxwell, who had demonstrated their existence by mathe- 
matical analysis as early as 1863. We have purposely 
deferred any account of Clerk Maxwell’s work until after 
the discoveries of Hughes and Hertz had been dealt 
with, feeling that Clerk Maxwell’s genius would be better 
understood if his work was dealt with in a subsequent 
instalment. 

James Clerk Maxwell, ‘‘ one of the greatest of modern 
men of science, was born in Edinburgh on November 
13th, 1831. His father (who died in 1856) was a lawyer, 
interested in science as a hobby, 
and he devoted himself to the 
education of his son. 

James spent his childhood at 
his father’s country house, 
‘Glenlair,’’ near Castle 
Douglas. When ten years of 
age he was sent to Edinburgh 
Academy, where he was nick- 
named ‘‘ Dafty.’’ Although 
for some years he showed no 
promise, he later delighted his 
father, and surprised his school- 
fellows, by winning a prize for 
mathematics. When fifteen 
years of age he drew some ovals 
so curious that they were 
brought to the notice of Pro- 
fessor Forbes, with the result 
that James communicated a 
paper to the Royal Society of 
Edinburgh, On the Descrip- 
tion of Oval Curves.” | 

In 1847 he entered the Uni- 
versity of Edinburgh, and 
Studied several branches of 
science, including magnetism | 
and the polarisation of light. No doubt his attention was 
drawn to the latter subject by a visit he paid (in 1848) 
to Nicol, the inventor of the prism that bears his name. 


Appointed Professor of Physics at Cambridge. 


In October, 1850, he went to Cambridge as an under- 
graduate at Peterhouse, moving to Trinity in the fol- 
lowing December. He was elected a sclfolar of his 
college in April, 1852, and two years later graduated as 
second wrangler, being elected a fellow of Trinity in 
1855, and placed on the staff of lecturers. In the fol- 
lowing year he was appointed Professor of Natural 
Philosophy in Marischal College, Aberdeen. Four years 
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James Clerk Maxwell. 
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later, on the College becoming amalgamated with King’s 
College to form the University of Aberdeen, he was 
appointed Professor of Natural Philosophy in King’s 
College, London, which post he resigned in 1865. Six 
years later he was appointed first Professor of Experi- 
mental Physics at Cambridge, and delivered his inau- 
gural lecture on October 25th, 1871. 


He Investigates the Properties of the Ether. 


His life work commenced at Cambridge after he had 
won his fellowship. He had determined to master mathe- 
matics before studying electricity, and on entering Trinity 
he proceeded to make himself acquainted with all the 
existing knowledge on the sub- 
ject. He closely followed Fara- 
day’s work, entered into a cor- 
respondence with the great 
man, and in December, 1855, 
read a paper before the Cam- 
bridge Philosophical Society 
on ‘‘ Faraday’s Lines of 
Force, which contained the 
germs of his future discoveries. 

Faraday had suggested that 
the electrical interaction be- 
tween two bodies was conveyed 
by lines of force through the 
ether, and was not merely action 
at a distance. The difficulty 
was, however, that Faraday’s 
theory required an ether entirely 
different from the theoretical 
medium developed by the great 
mathematicians of the old 
school in connection with the 
“ elastic - solid °? theory of 
light. What Clerk Maxwell 
set out to prove was that there 
was only one medium in which 
electrical lines of force acted. 

It was Faraday’s researches that caused him“ not to 
attempt to establish any physical theory of a science in 
which I have hardly a single experiment, but to show 
how, by strict application of the ideas and methods of 
Faraday, the connection of the very different order of 
phenomena which he had discovered may be placed before 
the mathematical mind.“ 

Clerk Maxwell suggested that electrical and magnetic: 
effects did not arise from the attractions of electrical or 
magnetic matter distributed over the surfaces of conduc- 
tion or magnetic bodies. Instead, he believed them to be 
the means by which changes of some unknown description 
in the ether, or in some of its properties, become known 


mee i ee ſ— — ¶ — ~ 


Wireless 
World 


302 


Pioneers of Wireless.— 


to us. He thought that, in consequence of these changes, 
energy is stored up in the ether, and electric or magnetic 
forces are one form of the manifestation of changes in 
the distribution of energy. o 

He developed these ideas in his great paper ‘‘ On a 
Dynamical Theory of the Electromagnetic Field,’’ read 
before the Royal Society (December, 1864), and applied 
dynamical equations, in the generalised form given to 
them by Lagrange, to the problems of electromagnetism. 
He pointed out that, in dealing with these problems, ‘‘ we 
are led to the conception of a complicated mechanism 
capable of a vast variety of motions, but at the same 
time so connected that the motion of one part depends, 
according to definite relations, on the motion of other 
parts... Such a mechanism must be subject to the laws 
of dynamics.“ . 

Theoretical Discovery of the Hertzian Waves. 

He showed also that electromagnetic action travels 
through space in waves at a definite rate, and that these 
waves consist of disturbances that are transverse to the 
direction in which the waves are propagated. He made 
the remarkable statement that the ether would transmit 
electrical waves with a speed exactly equal to that of 
light, and, therefore, he claimed any medium explaining 
electrical action could also be held to explain light. He 
thus accomplished a brilliant achievement in founding the 
electrodynamic theory of light. He showed that the 
dynamical principles devised by Galileo and Newton for 
dealing with ordinary matter could not apply to light, 
wnicn was to be explained solely and wholly in terms 
of electricity and magnetism. 

Clerk Maxwell’s theory required it to be supposed that 
the electrical action at a distance was produced by a 
train of electrical waves. Not only did he work out the 
properties of these unknown waves, but he gave their 
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Amateurs in France and Belgium. 7 

Two experimental transmitters in the: 
North of France, F 8TSP and F SVL. are 
testing between 2200 and 2400 G. XI. T. 
daily and will welcome reports. Both 
stations are transmitting telephony on 180 
to 200 metres, F 8TSP with an input of 30 
to 40 watts R.A.C., while F 8VL has an 
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measurements, and predicted, amongst other things, that 
if they ever could be generated they would be found to 
travel with the velocity of light. He also showed that 
the refractive index of a substance was intimately related 
to its dielectric coefficient, and that conductors of elec- 
tricity must be opaque to light. He demonstrated that 
the ether had two great characteristic constants of value. 
one the electric constant, which Faraday called K; the 
other, the magnetic constant, which Kelvin called u. He 
realised the impossibility of determining the value and 


nature of these constants, but was able to measure their 


product. This he showed to be equal to the reciprocal 
of the square of the velocity of light. 

His original paper was subsequently enlarged and ex- 
panded into his famous ‘‘ Treatise on Electricity and 
Magnetism ” (published 1873), on the second edition of 
which he was engaged when he died. 

His theory was not accepted until 1873, for scientific 
men were very reluctant to abandon the old idea of an 
‘* elastic-solid ’’ ether in favour of Clerk Maxwell's alter- 
native. Even so enlightened an authority as Lord Kelvin 
refused to accept the new theory. Opposition was finally 
crushed, however, when Hertz discovered the electric 
waves, the behaviour and measurement of which were 
found to fulfil Clerk Maxwell’s predictions in every 
respect. l 

Clerk Maxwell did not live to see the vindication of his 
brilliant theory, for in the summer of 1879, whilst on a 
visit to“ Glenair,’’ his Scottish home, he became very 
seriously ill. Although he was able to return to Cambridge 
in October. he was never well and died on November 5th 
at the comparatively early age of forty-eight. 
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NEXT INSTALMENT. 
Branly Invents the Coherer. 
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Obituary. 

We regret to announce the death of Mr. 
L. M. Baker, G 2FN, which occurred at 
his residence, Gordon Lodge, Ruddington. 
Notts, on August 8th. Mr. Baker was 
well known among amateurs in Great 
Britain, but owing to ill health has not 
recently been able to make use of his trans- 


input of 10 watts. QSL cards for both 

stations may be sent either via “ Journal 

des 8” or via Tourcoing Radio, 10, rue 

de Gand, Tourcoing (Nord), France. 
0000 


The French s.s. “Jacques-Cartier ” 
(AFJ) is now working on 75 metres. 
0000 


Mr. Louis Era (B Bl), 46. Avenue Van 
Put, Antwerp, is transmitting regularly on 
Saturday afternoons, Thursday mornings 
from 2 a.m. to 4.30 a.m., Sunday mornings 
from 9a.m. to 10.30 a.m. B.S.T., and occa- 


sionally on Sunday afternoons. Reports 
will be welcomed, 
cooo 
German Call- Signs. 
Several correspondents have recently 
asked for information about stations 
whose call-signs begin with the letters 


AG,“ and more especially about AGC. 
We nnderstand that these call-signs are 


. 
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vese, most of them being used for com- 
mercial traffic on long wavelengths. 
Nauen uses the call-signs AGA, AGB, 
AGC, AGD, AGN, AGO, AGP, AGQ, 
AGR, AGS, AGT, AGU, and AGW, of 
which AGA is used for commercial traffic 
with the Argentine on 26 metres, and 
AGC for telephony on 39 metres. AGY 
and AG are call-signs used by Filvese 
working on wavelengths of 9,700 and 
14.600 metres. 

The call-signs AFM. AFN, ete., are 
used by Konigswusterhausen station for 


commercial — traffic and meteorological 
messages. 
0000 


Mr. F. Aughtie, G6AT, 28, Terry St., 
Dudley, will shortly be testing on 3, 5 
and 8 metres and will welcome reports 
of reception at any range. 


mitting station. 
O00 0 


Low-power Transmission. 

With reference to the correspondence in 
our columns on the subject of low-power 
transmission, Mr. J. Flynn (Gé6T4) 
cordially supports the suggestion made by 
6YK, 6YW, 6TY, 6YR, 5MU, and 510. 
that if a series of amateur tests on low 
power, extending over a week or a fort- 
might, could be arranged, it would afford 
valuable information of the range that 
may reasonably be expected from modern 
low-power stations. He suggests, how- 
ever, that an input of 3 to 5 watts should 
be the maximum. 

We understand that Mr. T. P. Allen 
(6YW) has been in communication with 
the T. and R. Section of the R. S. G. B. on 
this matter and we hope that the number 
of transmitters interested will be found 
sufficient to warrant arrangements being 
made for an organised series of tests. 
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News of the Week in Brief Review. 


THE NATIONAL RADIO EXHIBITION. 

The exhibition opening at Olympia on 
Saturday next will be the largest of its 
kind ever held in this country. A full 
Guide to the Show will be found on page 


0000 


A TIP FOR BRITISH EMPLOYERS. 

“The installation of loyd-speakers in 
American factories and workshops has in- 
creased production by 20 per cent.” — Sir 
James Elder, Commissioner for Australia 
in the U.S. g 

0000 
SOUND ADVICE. 

In a pamphlet entitled Holiday Occu- 
pations for Boys,” Mr. J. Howard White- 
house, Warden of Bembridge School for 
Boys, recommends the construction of a 
wireless set, and points out that much 
pleasure will be gained from writing a 
description of the set and illustrating it. 

0000 
LOUD RECEPTION IN THE ATLANTIC. 

While crossing the Atlantic from 
America to, England on the Homeric ” 
last week, Mr. K L. A. Arnott carried 
out some interesting experiments in the 
reeeption of American broadcasting. In 
spite of summer atmospherics, at least 
eight stations were heard at good strength 
when the vessel was 1,000 miles out from 
New York. 


0000 


BUHO HERVI DO. 

Radiese seems likely to prove a seri- 
ous rival to Esperanto for amateur wire- 
less purposes? Many of our foreign con- 
temporaries frequently publish glossaries 
of Morse abbreviations, duly translated. 
A Spanish journal, determined to be tho- 
rough, includes Boiled Owl among the 
abbreviations, giving as the Spanish de- 
finiton : ‘‘ (buho hervido) un aficionada 


incansable.” 
0000 


GUARDING NEWS IN THE ETHER. 

The protection of news transmitted by 
Wireless came under review at the recent. 
conference of Press experts convened by 
the League of Nations Secretariat. It was 
resolved to request the League of Nations 
to approach the various Governments with 
a view to the adoption of laws guarding 
the copyright of wireless news and pro- 
viding that no commercial use shall be 
made of the public wireless services. 
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AN AMERICAN WIRELESS CELEBRITY. 
Mr. David Sarnoff, vice-president of the 
Radio Corporation pf America, and one of 
the founders of broadcasting in that 
country, is at present in England on holi- 
day. 
0000 
PIONEER WIRELESS AMATEUR's 
DEATH. 

We regret to have to record the death 
of Mr. C. S. Baynton, the well-known 
Birmingham transmitter, whose call sign, 
2KO, must have been familiar to many of 
our readers. Mr. Baynton was one of the 
first amateurs in this country to hold a 
wireless licence. He was responsible for 
the first public speech broadcast, this 
being a charity appeal by Sir David 
Davis, then Lord Mayor of Birmingham, 
from Mr. Baynton’s residence. 


RELAYING ENGLISH PROGRAMMES 
IN AMERICA. 

The engineers at the Belfast, Maine, 
broadcasting station of the Radio Cor. 
poration of America hope to pick up and. 
relay programmes from Daventry during 

\ 


the coming winter. 
ooon 


AMERICA’S WIRELESS SHOW. 

Every inch of space is reported to be 
sold at the Radio World’s Fair, which 
opens at the Madison Square Garden, New 
York, on September 13th. 

Features of the exhibition will include 
an international contest among wireless 
amateurs, speeches by foreign Ambas- 
sadors on the value of radio in extending 
international amity, and the election of a 
Radio Queen who will represent the 
women listeners of America. 


WIRELESS AIDS THE FILM PRODUCER. A scene at Los Angeles during the production 

of the Paramount Film Old Ironsides in which a contest is staged between century-old 

American frigates. The producer is seen giving instructions for the manceuvring of the 
vessels, using a portable wireless telephony transmitter. 
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BEAM TESTS WITH AUSTRALIA. 

The Melbourne beam station will, it is 
understood, begin test transmissions in 
October. The beam stations working with 
Australia in this country will be at 
Grimsby and Skegness, the former being 


the transmitter. 
0000 


THE SEDATIVE. 

The cowboy habit of singing the 
cattle down, as the night herdman's 
crooning melody to quiet the herd is 
called in America, seems doomed, accord- 
ing to a letter received by the U. S. Station 
WGES. ‘The writer, a cowman, explained 
that he had put up a portable wireless set 
out on the range, and treated the cows to 
dance music. It was a big saving on 


the voice, he wrote, and the herds do 
not seem to notice the difference.” 
0000 


AN OFFENDING AERIAL. 
At the North London Police Court a 
ſew days ago Bessie Sanson, of Grosvenor 
Road, Highbury, was fined £5 and 


Wireless 
World 


£15 15s. costs for assaulting Mrs. Edith 
Alexander in a dispute over the position 
of an aerial wire. The plaintiff (Mrs. 
Alexander) had protested that the defen- 
dant’s aerial ran across her garden and 
cut out all her wireless reception. As the 
aerial was not removed it was cut down. 
Hence the sad sequel. 
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SEE IT AT THE SHOW. 


“The Everyman's 4-Valve”’ 
Receiver, described in our issues 
of July 28th and August 4th, 
will be on view at our Stand, 
No. 108, Olympia. 
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THE BAIRD TELEVISION APPARATUS. 

With reference to the note in our last 
issue concerning the proposed exhibition 
of the Baird television apparatus at the 
Science Museum, South Kensington, we 
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understand that the exhibit will consist 
of the first eal model devised by Mr. 
Baird in his early experiments. 


OO 00 
BID FOR CHEAPER WIRELESS. 

Press and commercial interests in Aus. 
tralia are complaining against the pro- 
posed Australia-United Kingdom wireless 
Press rate of Sd. per word, a figure 
arrived at on the basis of two-thirds of 
the cable charge. The Amalgamated 
Wireless Company, however, has based its 
calculations on the old cable rate of 73d. 
per word; the cable rate is now 6d. Press 
and commercial representatives are now 
negotiating for a reduction to 4d. 

occo 

WEATHER CHART BY WIRELESS. 

A complete weather map has been suc- 
cessfully transmitted by wireless by the 
U.S. Weather Bureau. The transmitter 
has a reliable radius of 1,500 miles, and 
the time taken to transmit a map in 45 
minutes. 


NEW APPARATUS, 


‘A Review of the Latest Products of the Manufacturers. 


SUPER-HETERODYNE INDUCTANCE 
FORMER 


The illustration shows the new type 
Silver Marshall former, sold in this 
country by the Rothermel Radio Cor- 
poration of Great Britain, Ltd., 24.26, 
Maddox Street, Regent Street, W. l, suit- 
able for making up an oscillator coupler. 
- The former is of Bakelite and carries six 
raised ribs so that the turns of wire are 


The blank Silver Marshall former and 
contact ring suitable for the construction 
of super-heterodyne oscillator couplers. 


lifted away from the face of the former. 

The grid and plate inductances of the 
oscillator valve are, of course, wound on 
the outside of the former, while a small 
bobbin, which is held between spring 
clips, rotates inside the former and is 
intended to accommodate the winding 
which couples to the detector circuit. 

To provide for tuning over a wide 
wavelength range the unit is interchange- 
able by insertion into a moulded ring 
carrying the necessary spring contacts ; 
thus, in building a super-heterodyne re- 
ceiver with the Silver Marshall coupler, 
coils can be wound to tune to the normal 


broadcast band as well as to the wave- 
lengths of Daventry and other long-wave 
European stations. The winding of the 
former is quite an easy process. 


O0 000 


H. T. BATTERY FOR PORTABLE SETS. 


Batteries used in connection with port- 
able receiving sets constitute a weight far 
exceeding that of all the other component 
apparatus. It is quite unnecessary to 
fit in the portable set a large H.T. bat. 
tery capable of giving at least six months’ 
service when for portable pur neers a 
smaller and proportionately cheaper bat- 
tery is all that is required. 

A new battery has been produced by 
W. H. Harper, 4, Eagle Street, South- 
ampton Row, London, W.C.1, and is ob- 
tainable in a range of sizes, the series 
being marketed under the name of Three 
Shepherd Batteries.” The 60-volt type 
weighs about 24 lb., and the 100-volt 
54 lb., as against 5 and 7 respectively for 
the average sizes. The battery is of reli- 
able construction, and the specimen which 
was examined after having been lying by 
for a period of three months gave its 
stated voltage. 

0000 


IGRANIC SHORT-WAVE COILS. 


The extension of the Igranic tuning in- 
ductances to include a range of short-wave 
coils facilitates the conversion of a broad- 
cast receiving set for reception on ultra- 
short waves. The increasing interest in 
short-wave broadcasting will assure a wide 
popularity for these coils during the com- 
ing seasor 

The Igranic short-wave coils are made 
with 2, 4, 6, and 9 turns, and are stated 
to be suitable for tuning over a wave- 
length range of about 10 to 100 metres. 
The form of construction adopted consists 
of bending to shape the turns of wire by 


winding on a mandrill, after which the 
turns are pressed through slots ip a cellu- 
loid strip and locked in position hy the 
insertion of other strips of celuloid acrass 


Very little solid dielectrie material is in 

the field of the turns of the new Igranic 

short wave inductance, the winding being 
practically air supported. 


the turns. The celluloid support does net 
bed down on to the turns of the induc- 
tance, which is therefore practically air- 
supported. 
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Notes on British Stations Engaged on Imperial and Foreign Communications. 


OW at last, after 
N many years of work 
and talk and acri- 
monious Press correspon- 
dence, we are really on the 
eve of Imperial wireless 
communication, and it may 
be useful, therefore, to 
pause for a moment from 
our visions of the future to 
take stock of what has actu- 
ally been done so far to 
establish wireless communi- 
cation between this country 
and the rest of the world. 
It bas been the fashion 3 X 
hitherto, largely through 7 í 
ignorance of the facts, to 
write inaccurately, and 
usually at great length, of 
the backward position of this 
country in its arrangements 
for wireless services with the 
rest of the world, whereas 
in reality these arrangements 
have been on a very satis- 


factory basis for a consider- 
able time. l 


By LT.-COL. CHETWODE CRAWLEY, M.LE.E. 


Marconi Company. The 
military communications are 
completely controlled by the 
three fighting services, and 
the commercial communica- 
tions are divided up between 

‘the Post Office and the 
Marconi Company. 


Operation. 


The Post Office services 
are operated from the 
General Post Office in 
London in close proximity to 
the operation of the Govern- 
ment cables, thus allowing 
4 | the best possible arrange- 
| ments being made for the 
immediate disposal of traffic 
according to the circum- 
stances prevailing at any 
given moment, which, after 
all, is of great advantage to 
the public who wish to send 
or receive the telegrams. 
Speed and accuracy are what 
most people want, irrespec- 
tive of the route, but if the 
sender does have a prefer- 
ence for t 2 route, he has 
only to say so and his tele- 
gram will be sent accordingly 


Control. 


All these overseas com- 
munications are in the hands 
of the Government and the 
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Overseas Radio Services.— 

The reception of wireless telegrams in the case of the 
Post Office services is also carried out at present in the 
General Post Office, on the roof of which eight receiving 
aerials are installed ; but this receiving station will shortly 
be transferred to St. Albans, to obviate the effects of the 
local electrical interferences inseparable from such a 
building as the General Post Office, situated in the heart 
of London. The wireless signals received in this Radio 
Relay Office are relayed to the Central Radio Office 
in the same building, where they work the recording 
machines which are placed alongside the signalling 
machines. ‘These machines actuate the transmitting sets 
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Aerial and station buildings at Northholt. 


Stonehaven, Dollis Hill, 


at Rugby, Oxford, 
and Caister. 

When the St. Albans station is ready the arrangements 
will be precisely the same, except that the received signals 


Northolt, 


will be relayed from St. Albans to the General Post 
Office in London instead of from one room in the General 
Post Office to another. 

In the case of the Marconi, Company’s services the 
receiving aerials are at Brentwood in Essex, and the 
signals are relayed to the Company’s operating station 
at Radio House in London, where the signalling 
apparatus for actuating the transmitting sets at Carnarvon 
and Ongar are also placed. 

Machines for high speed transmission and reception 
are used for all these services, and it is very seldom now 
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that recourse nas tc ve made to tne old-fashioned aural 
reception or hand transmission. 

Rugby.—The most powerful of the point-to-point 
transmitting stations is, of course, the new Post Office 
valve station at Rugby, which commenced operations on 
January ıst. This station, using a wave of 18,740 
metres (16 kilocycles), transmits Government com- 
muniqués and commercial messages to stations and ships 
all over the world, and further services are now being 
arranged. Later on, long-range radiotelephone services 
will be inaugurated. 

Oxford. The Post Office arc station at Leafield, near 
Oxford, uses waves of 12,350 metres (24.21 kilocycles) 
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The three lattice masts are constructed of wood. 


N 
and 8,750 metres (34.28 kilocycles), and transmits Press 
messages to Halifax and commercial traffic to Cairo. 

A small valve set, using a wave of about 50 metres 
(6,000 kilocycles), is also installed at this station, and 
transmits commercial traffic to Cairo and Press messages 
to Halifax. 

Cairo.—The Post Office arc station at Cairo is the only 
station operated by the Post Office outside the British 
Isles. It uses a wave of 11,000 metres (27.27 kilo- 
cycles), and transmits commercial traffic to Oxford, Ger- 
many, .France, Italy, and Basra, as well as broadcasting 
meteorological messages on behalf of the Egyptian 


Government. 


Northolt.—The Post Office station at Northolt i is fitted 
with two aerial systems with separate transmitters, one a 
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Overseas Radio Services.— 

valve set working on a wave of 6,950 metres (43.16 kilo- 
cycles), the other an arc set on a wave of 4,450 metres 
(67.37 kilocycles). The valve installation is used for 
the transmission of commercial traffic to Czecho-Slovakia 
and Hungary, and for special transmission to various 
countries on behalf of certain Press agencies. The arc 
installation is used for the transmission of commercial 
traffic to Italy and for special transmissions for a Press 
agency. 

Stonchaven.—TVhe Post Office valve station at Stone- 
haven transmits commercial traffic on a wave of 4,600 
metres (65.22 kilocycles) to Poland and Esthonia, and in 
case of cable interruption to Germany, Norway, and 
Iceland. It is also used for special transmission on 
l:ehalf of Press agencies. 

Caister.— The Post Office valve station at Caister 
transmits commercial traffic to Holland on a wave 
of 1.490 metres (201.2 kilocvcles) when cable com- 
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Stonehaven Wireless Station. 
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munication is interrupted. Normally, the station is 
closed 

Dollis Hill.—Dollis Hill is a Post Office experimenta! 
station, but has recently been used for the transmission 
of commercial trafic to Cairo and Press messages to 
Halifax on short waves in the neighbourhood of 50 metres 


(6,000 kilocycles). 
Post Office Reception. 


Commercial traffic is received at the General Post Office 
from the countries mentioned above, and in addition Press 
messages are received from Norway, Sweden, Denmark, 
Lithuania, and Finland. 

Last year these Post Office point-to-point services dealt 
with over ten million words of paid traffic, and this traffic 
is increasing rapidly. 


Marconi Stations. 


The Marconi Company operate an alternator station at 
Carnarvon and a group of 
valve stations at Ongar. 
4 C arnarvon. — Carnarvon 
"transmits commercial trafe 
and Press messages to th: 
United States on waves of 
14,200 metres (21.15 kilu- 
cycles), and 9, 400 metres 
a © (31.47 kilocvcles). 
2 Ongar.—The group »i 
stations at Ongar transmits 
commercial trafic and Press 
messages On waves of 2.609 
metres (115.4  kilocveles). 
3.850 metres (77.91 kilo- 
cycles), 4.350 metres (68.96 
kilocycles), and 5,050 metres 
(59.41 kilocycles), to Spain 
„ and Switzerland, France. 
og 141 Canada and Austria, and 
| Ingo Slavia respectively. 
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Marconi Company's 
Reception. 
Neception of commercial 
trafic and Press messages 
from these countries is car- 
ried out at the Marconi Com- 
pany's station at Brentwood. 


Extension of Marconi 

i Services. 

In addition to these ser- 
vices the Marconi Company 
was licensed on December 
31st, 1925, to conduct ser- 
vices with Denmark, Finland, 


eC eee Portugal, Bulgaria, Greece, 


Sweden, Russia, Turkey, 
and any foreign country out- 
side Europe, whereas all ser- 
vices with the Empire are to 
be in the hands of the Post 
Office so far as this country 
is concerned. 
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The aerials are supported by tubular steel masts. 


Carnarvon Wireless Station. 
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The company is also erecting a short wave beam station 
at Dorchester for communication with the United States 


and South America. 


* 


Imperial Services. 


In addition to the Rugby station, the Post Office will 
operate from the General Post Office the new short wave 
beam stations which have recently been commissioned for 


Imperial services. 


The beam sending and receiving stations have been 
erected for the Post Office by the Marconi Company, 
and the first group, transmitting at Bodmin and receiv- 
ing at Bridgwater, is practically completed. This group 
is for communication with Canada and South Africa, the 


“Gedenboek, Ter Herinnering aan het 
Tienjarig Oestaan van de Nederlandsche 
Vereeniging voor Radiotelegrafie. — A 
collection of articles by well-known 
authorities on  Radiotelegraphy and 
Radiotelephony in English, French, 
Dutch and German. Arranged and edited 
by J. Corver and issued by the N. V. V. R. 
(Netherland Association for - Radio- 
telegraphy) to commemorate the tenth 
anniversary of its formation. Pp. 403, 
profusely illustrated. 

O 000 

“Premier Congrès International des 
Radio-Amateurs,”’ being the report of the 
transactions of the first International 
Radio-Amateur Congress held in. Paris 
in April, 1925, including introductory 
note, list of representatives and working 
committees, standing orders, constitution 
of the International Amateur Radio 
Union and recommendations concerning 


Ongar Wireless Station—(Canadian Section). 
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corresponding beam stations being situated near Montreal 
and near Capetown respectively. 


The other group, transmitting at Grimsby and receiving 
at Skegness, is being erected for communication with 


corresponding beam stations near Poona, in India, and 
near Melbourne, in Australia. 

In the agreement with the Post Office for the construc- 
tion of these stations the Marconi Company guaranteed 


a signalling speed of roo words a minute each way for 


Australia. 


BOOKS AND | 
CATALOGUES 
RECEIVED. 


amateur tests, distribution of wave- 
lengths, international prefixes, etc.; in 
French, English and Esperanto, published 
by Etienne Chiron, Paris. 
0000 

“The Admiralty List of Wireless Sig- 
nals, 1926 (Corrected to December 3lst, 
1925). Including details of Direction 
Finding, Fog Signals, Weather Bulletins. 
Storm and Navigational Warnings, Time 
Signal Stations, etc. Compiled by the 
Hydrographic Department, Admiralty. 


a daily average of eighteen hours with Canada, eleven 
with South Africa, twelve with India, and seven with 
The rates for the Canadian traffic were not 
to exceed the existing rates, and the rates for the other 
services were not to exceed two-thirds of the cable rates. 


Published by H.M. Stationery Office, and 
sold by J. b. Potter, 145, Minories, E.l; 
price 3s. 6d. net. 8 

0000 


The Lead Storage Battery "’ (second 
edition), by H. G. Brown, A. M. I. E. E. 
pp. 185, with 96 illustrations and dia- 
grams. Published by The Locomotive 
Publishing Company, London; price 5s. 
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Carrington Manufacturing Co., Ltd. 
(18-20, Norman's Buildings, Mitchel! 
Street, Central Street, London, E..]. 
Camco cabinet catalogue for season 1926-/. 
providing an illustrated description of 4 
wide range of wireless cabinets. 

o oOo oO 

Electradix Radios (218, Upper Thames 
Street, E.C.4). 66-page catalogue of all 
classes of wireless experimental apparatus 
and electrical gear. 
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GENEVA’S WAVELENGTH SCHEME. 


the broadcasting stations of Europe will take 
place on September 15th next, when the wave- 
length scheme prepared by the Technical Committee of 
the Office International de Radiophonie with the object 
of eliminating interference will be put to the test. 
The problem before the Committee has been to bring 
two hundred broadcasting stations (existing or projected) 
within a waveband extending from 200 to 600 metres, 


T2 most important co-opetative move yet made by 


Geneva 
Fre- Plan ‘Present 
quency Wave- Name of Present Wave- 
x 10,000. length. Station. Country. Power. length. 
51 588.2 Vienna II. Austria 0.75 530.0 
Linkœping Sweden 0.25 467.0 
Grenoble France 0.5 475.0 
PRL 
Vilna (?) Lithuania — — 
52 577.0 Madrid II. Spain 1.0 392.0 
Joenkoeping Sweden 0.025 265.0 
Freiburg Germany — — 
Uzhovod Czecho-Slovakia - 
(Ungava). . 
53 566.0 Berlin II. Germany 1.5 562.0 
Mikkeli Finland 0.1 561.0 
Orebroe Sweden 0.25 237.0 
Saragossa Spain -- — 
Sarajevo Jugo-Slavia — 
Vardoe Norway — 
Bloemendaal Holland —- - 
54 555.6 Budapest Hungary 2.0 546.0 
55 545.6 Sundsvall Sweden 1.0 545.0 
56 535.7 Munich Germany 0.754 485.0 
57 526.3 Riga Latvia 1.2 480.0 
58 517.2 Vienna Austria 5.0 590.0 
59 508.5 Antwerp Belgium —- — 
60 500.0 Zurich Switeerland 0.5 515.0 
Helsingfors If. Finland 0.5 522.0 
Palermo Italy -— —- 
Tromsoe Norway -— — 
Karlstad Sweden — 
Bourges France — — 
61 491.8 Aberdeen Great Britain 1.5 496.0 
Birmingham Great Britain 1.5 479.0 
62 483.9 Berlin Germany 4.0 505.0 
63 476.2 Lyons P. T. T. France 1.0 480.0 
64 468.8 Elberfeld Germany 0.75 259.0 
65 461.5 Jassy (alterna- Roumania 7 ? 
tive). 
Bergen Norway 1.0 350.0 
66 454.5 Boden Sweden ? ? 
67 447.8 Paris P.T.T France 0.5 458.0 
68 441.2 Brno (Brünn) Czecho-Slovakia 3.0 527(?) 
69 434.8 Bilbao Spain 0.5 415.0 
70 428.6 Hamburg Germany 4.0 392.5 
71 422.6 Rome Italy 3.0 425.0 
72 416.7 Stockholm Sweden 1.5 427.0 
73 411.0 Berne Switzerland 1.5 435.0 
74 405.4 Glasgow Great Britain 1.5 422.0 
76 400.0 Mont de Marsan. France 0.3 390.0 
Tampere Finland 0.25 373.0 
Cadiz Spain 0.5 355.0 
Falun Sweden 0.4 370.0 
Warsaw Poland — -— 
Koszice Czecho-Slovakia — — 
Cork Ireland — — 
Aalesund Norway — — 
Charleroi Belgium — — 
Bremen Germany ? ? 
76 394.7 Frankfurt Germany 0.75-4 470.0 
77 389.6 Toulouse Radio France 2.0 430.0 
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and the only practicable method has been found to 
necessitate the allocation of a common wavelength to 
certain stations of low power which are not likely to 
suffer from mutual interference. Eighty-three exclusive 
waves will be employed, while 16 common wayes will, 
it is hoped, supply the needs of the lesser transmitters. 

The following list shows the Geneva plan as it stands 
at present. Alterations will almost certainly be found 
necessary when it 1s put into practice in ten days’ time. 


Geneva 
Fre- Plan Present 
quency Wave- Name of Present. Wave- 
x 10,000. length. Station. Country. Power. length. 
78 384.6 Manchester Great Britain 1.5 378.0 
79 379.7 Stuttgart Germany 0.75-4 446.0 
80 375.0 Madrid Spain 1.5 373.0 
81 370.4 Oslo Norway 1.5 382.0 
82 365.8 Graz Austria 0.75 397.0 
83 361.4 London Great Britain 3.0 363.5 
84 357.1 Breslau Germany 0.75-4 416.0 
85 353.0 Cardiff Great Britain 1.5 353.0 
86 348.9 Prague Czecho-Slovakia 5.0 365.5 
87 344.8 Seville Spain 0.5 357.0 
88 340.9 Paris Petit France 0.5 358.0 
Parisien. 
89 337.0 Copenhagen Denmark 0.7 340.0 
90 333.3 Naples Italy 1.0 350.0 
Reykyavik Iceland ? — 
91 329.7 Nürnberg Germany 0.75-4 340.0 
92 326.1 Belfast Great Britain 1.5 440.0 
93 322.6 Leipzig Germany 0.75-4 452.0 
94 319.1 Dublin Ireland 1.5 390.0 
95 315.8 Milan Italy 1.0 320.0 
96 312.5 Newcastle Great Britain 1.5 404.0 
97 309.3 Marseilles France 0.5 351.0 
F. T. T. 
98 306.1 Bournemouth Great Britain 1.5 386.0 
99 303.0 Münster Germany 1.5 410.0 
100 300.0 Bratislava Czecho-Slovakia ? 300.0 
101 297.0 Agen France 9.25 318.0 
Leeds Great Britain 0.5 78.0 
Hanover Germany 0.75 297.0 
Carthagena Spain 0.5 330.0 
Eidsvold Norway 0.05 ? 
Jyvalskala Finland 0.1 301.5 
102 294.1 Dresden Germany 0.75 294.0 
Bradford Great Britain 0.2 278.0 
Trollhattan Sweden 0.25 345.0 
Bilbao Spain 0.5 418.0 
Valencia Spain 0.5 400.0 
Liege Belgium 0.1 280.0 
Innsbriick Austria — -— 
103 291.3 Lyons (Radio) France 1.5 280.0 
104 288.5 Dundee Great Britain 0.2 315.0 
Edinburgh Great Britain 0.2 328.0 
Hull Great Britain 0.2 335.0 
Liverpool Great Britain 0.2 331.0 
Nottingham Great Britain 0.2 326.0 
Plymouth Great Britain 0.2 338.0 
Sheffield Great Britain 0.2 306.0 
Stoke Great Britain 0.2 301.0 
Swansea Great Britain 0.2 482.0 
105 285.7 Reval (Tallin) Esthonia ? 350.0 
106 283.0 Dortmund zermany 1.5 387.0 
107 280.4 Barcelona Spain 2.0 324.0 
108 277.8 Caen France ? 332.0 
Barcelona II. Spain 1.0 462.0 
Seville II. Spain 0.5 300.0 
Hango Finland 0.1 259.5 
Sta vanger Norway — — 
Salz burg Austria — — 
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Geneva 
Fre- Plan 
quency Wave- Name of 
x 10,000. length. Station. Country. 
109 275.2 Angers France 
Madrid III. Spain 
Eskilstuna Sweden 
Zagreb Jugo-Slavia 
Ghent Belgium 
110 272.7 Cassel Germany 
San Sebastian Spain 
Norrkoping Sweden 
Klagenfurt Austria 
Genoa Italy 
Danzig Danzig 
Christiansand Norway 
111 270.3 Lemberg Poland 
112 267.8 Lisbon Portugal 
113 265.5 Brussels Belgium 
114 263.2 Athens Greece 
115 260.9 Gothenburg Sweden 
116 258.6 Turin Italy 
117 256.4 ? Holland 
118 254.2 Pori Finland 
Kiel Germany 
Malaga Spain 
Venice Italy 
Linz Austria 
Rennes France 
119 252.1 Montpellier France 
Stettin German 
Skien Norway 
Ostend Belgiun 
Umea Sweden 
120 250.0 Gleiwitz Germany 
Oulu Finland 
Oporto Portugal 
Lille France 
Posen Poland 


121 247.9 
5.9 Toulouse P.T.T. France 


In lividual Research Work. 


Research work to be undertaken by in- 
dividual members is the object of a 
scheme prepared for the winter session 
by the Radio Experimental Society of 
Manchester. Any problem, however 
small, is worthy of investigation, and 
the Society intends to give every~ help 
in the choice of a suitable problem and 
in the prosecution of the work. 

It is realised that the choice of a 
problem is difficult, and accordingly a 
list has been prepared outlining various 
avenues of research. These are included 
under the headings of Bridge Circuits, 
Wet Cell H.T. Batteries, Screening. 
Neon Lamp Uses, Measurement of Small 
A.C. Currents, Problems of Rectification, 
and Sensitivity of Receiving Circuits. 

The Society is continuing experimental 
transmissions with the call sign 2FZ. 

Hon. Secretary: Mr. J. Levy. 19, 
Lansdowne Road, West Didsbury, Man- 
chester. 
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Coventry Transmitters Organise. 

Weekly meetings are now held by the 
Coventry Transmitters’ Association. 
which has recently been formed for the 
interchange and discussion of ideas re- 
lating to transmission and wireless sub- 
jects generally During the past few 


Geneva 
Present Fre- Plan Present 
Present Wave- quency Wave- Name of Present Wave- 
Power. length. x 10,000. length. Station. Country. Power. length. 
0.25 275.0 123 243.9 Trondhjem Norway 1.0 : 
1.0 340.0 124 241.9 Königsberg Germany 0.75-4 462.0 
0.25 243.0 125 240.0 Helsingfors (1) Finland 7 318.0 

i 126 238.1 Bordeaux France — : 

é | 127 236.2 Bucarest Roumania — = 
0.75 273.0 128 234.4 Vilna Poland — — 
0.25 260 0 130 230.8 Trieste Italy — — 
J 131 229.0 Malmoe Sweden 1.0 270.0 
2 = 132 227.3 Vigo Spain 1.0 270.0 
8 = 133 225.6 Belgrade Jugo-Slavia — => 
2 re 134 223.9 Leningrad (2) Russia Y 7 
1.8 135 222.2 Strasbourg France — ard 

or ei 136 220.6 Odessa Russia — — 
J pP 26 3. 0 137 219.0 Kovno (3) Lithuania — = 

ai 8 138 217.4 Luxemburg Luxemburg — — 
F 8 139 215.8 Sofia Bulgaria ~- 5 
1.0 290.0 140 214.3 Viborg Finland - — 
* * 141 212.8 Cracow Poland — = 
0 255.3 142 211.9 Kiev Russia 7 281.9 

; vii 143 209.8 Smolensk Russia — — 

9.75 233.0 144 208.3 Tirana Albania — 
= 88 145 206.9 Minsk Russia — — 
= i 146 205.5 Jassy Roumania — ae 
= 147 204.1 Gafle Sweden 0.025-1 208.0 
see Salamanca Spain — bs 
0.2 238.0 Speyer Germany — — 
0.75 241.0 148 202.7 Christianhamn Sweden ? 202.0 
0.1 ? Asturias Spain = = 
149 201.3 Oviedo Spain — 

— = Karlskrona Sweden — = 
0.75 251.0 Aix-la-Chapelle Germany — — 
0.1 233.0 (Aachen) 

: (1) Helsingfors can repeat 375 m. wavelength of Madrid. 
5 5 — (2) Leningrad can repeat 434.8 m. wavelength of Bilbao. 
5 60.0 
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weeks the Association has visited the 
Rugby High Power Station, the B.B.C. 
Station at Birmingham, and the Coventry 
Corporation Electric Light Works. 

The Hon. Secretary is Mr. L. W. 
Gardner (G2BPI), 10. Ludlow Road, 
Coventry. 

O0 068 


Irish Transmitters Active. 


During the remainder of the summer 
the members of the Irish Radio Trans- 
mitters Society intend to carry out ex- 
periments with portable transmitters. 

At a recent well-attended, meeting at the 
offices of the Irish Radio Journal“ it 
was decided to institute Morse classes for 
the benefit of members who feel the need 
of extra practice in-this direction. 

cooo 


Busy During the Summer. 

The Croydon Wireless and Physical 
Society has not lain dormant during the 
summer recess. 


43) Kovno can repéat 344.8 m. wavelength of Seville. 


A thoroughly enjoyable afternoon x 
recently spent in a visit to 2, Savoy Hil, 
where the B.B.C. studios, control resi 
and distribution panel were inspected. 
The party subsequently journeyed to the 
transmitting plant in Oxford Street, and 
were able to view the aerial equipment 
on the roof of Messrs. Selfridge's. 

Another visit of exceptional interest 
was that to the Wireless Section of the 
Science Museum, South Kensington. 
which contains numerous historic ex- 
hibits of apparatus used in the early 
days by Sir Oliver Lodge, Senator Mar- 
coni, and others. The processes depicted 
in the manufacture of accumulator plates 
and of carbon filament lamps arou 
much curiosity, and special attention was 
given to a model illustrating the tuning 
of a heterodyne receiver. In this ex- 
hibit the pressing of a button lights the 
valves, and a note is emitted from 2 
loud-speaker. By turning a knob con- 
trolling a condenser, another note is pto- 
duced which, by careful tuning, can be 
varied and brought into resonance with 
the first note, thus producing the 
beat effect. 

The society's next visit will be to the 
works of Messrs. Edison Bell, Ltd., earl 
next month. 

Full particulars are obtainable from 
the Hon. Secretary, Mr. H. T. P. Cee. 
51-52, Chancery Lane, W. C. 2. 
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WIRELESS CIRCUITS 


in Theory and Practice. 


20.—Valve Amplifiers. 
By S. O. PEARSON, B.Sc., A.M.LE.E. 


HE gıcawse possible voltage amplification which a 

three-electrode valve is capable of giving theoretic- 

ally is equal to the amplification factor of the 
valve, and, where greater degrees of amplification are 
required, two or more valves are connected in cascade in 
such a manner that the amplified oscillations obtained 
from the plate circuit of the first valve are applied to the 
grid of the second valve, and so on. If we had three 
valves in cascade, each giving a voltage amplification of, 
say, 5, the total amplification of voltage obtained would 
be 5 x 5 x 5 = 125. Thus, theoretically, by connecting 


a sufficiently large number of valves in cascade, we can 


amplify any signal, howevér weak, up to a reasonable 
strength ; but in practice there is a limit to the number of 


stages which can be used satisfactorily, chiefly because the 


aerial circuit picks up not only the desired signal oscilla- 
tions, but various undesired electrical disturbances which 
cannot be eliminated, and are, therefore, amplified by 
the valves along with the signals. Thus, when the re- 
ceived signals are weak, compared with the extraneous 
noises, amplification will be useless if the disturbances 
are amplified to the same extent. Whether the undesired 
electrical variations are amplified to the same extent as the 
signals or not depends entirely on the design of the 
couplings between the valves. 


H.F. and L.F. Amplification. 


There are quite a number of ways of connecting valves 
in cascade, and these may be divided into two groups, 
namely, high-frequency intervalve couplings and low- 
frequency intervalve couplings. To produce audible 
sounds in the telephones, the received high-frequency 
oscillations have to be rectified so as to give current pul- 
sations of audible frequency. Now, if it is necessary to 
amplify the signals, either the modulated high-frequency 
oscillations may be amplified before being rectified (high- 
frequency amplification), or the rectified low-frequency 
variations may be amplified (low-frequency amplification), 
or an amplifier may. be designed in which both H.F. and 
L.F. amplification occur simuttaneously. 

Before discussing the methods of coupling valves in 
cascade, it will be advantageous to consider when it is 
better to employ low-frequency amplification (note mag- 
nification) and under what circumstances high-frequency 
amplification is the more suitable. This depends on the 
strength of the signals being received by the aerial and 
the amount of interference to be eliminated. If the signal 
is strong, the first valve can be made to operate efficiently 
as a detector, and initial high-frequency amplification 
will be unnecessary, and if used may increase to such an 
extent the amplitude of the oscillations applied to the 
grid of the detector valve that the latter fails to act eff- 
ciently as a rectifier, causing serious distortion. It must 
also be remembered that a strong signal swamps all the 
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undesired electrical disturbances, and great selectivity is 
not necessary. ö 

For receiving weak signals high-frequency amplification 
is to be recommended for two main reasons :—firstly, a 
valve does not operate efficiently as a detector if the 
signals are too weak, and it is necessary to amplify the 
high-frequency oscillations up to a suitable amplitude 
before they are applied to the grid of the detector valve ; 
secondly, when the incoming signals are weak, they may 
be considerably interfered with by other undesired signals 
if the receiving circuit is not made very selective, and as 
some high-frequency intervalve couplings can be made 
extremely selective, thé use of high-frequency amplifica- 
tion provides a means of eliminating interference. 

Having amplified the signals at high-frequency and 
rectified them, the question now arises as to whether fur- 
ther stages of low-frequency amplification should be 
added. This depends chiefly upon whether a loud-speaker 
or telephones are to be used for listening. The output 
from a detector valve is quite sufficient to operate a few — 
pairs of head telephones, but with the greatest signal 
strength that can be efficiently applied to the grid, the 
output is, as a rule, not sufficient to operate a loud- 
speaker unless it be a very small one. 

Where a set is to be used for receiving weak signals 
sometimes, and strong signals at other times, it is best to 
design the set so that either high-frequency or low- 
frequency amplification, or both, can be used, switches 
being provided for cutting out the H.F. or L.F. valves 
as required. Circuits of this nature have been described 
from time to time in The Wireless World. One of the 
most useful sets to possess for all-round work with a 
loud-speaker is perhaps a four-valve receiver with one 
stage of high-frequency amplification, valve detector, and 
two stages of low-frequency amplification (1-v-2), so 
arranged that the H.F. valve can be cut in or out, and 
also one of the low-frequency stages. With such a set 
the possible arrangements are :— 

(1-v-2) for weak signals from a distant station. 

(1-v-1) for moderate signals requiring selective tuning. 

(o-v-2) for operating loud-speaker on moderate signals 
free from interference. 

(o-v-1) for powerful signals (loud-speaker) or moderate 
signals (telephones). 

The first figure in each bracket denotes the number 
of high-frequency valves in use, the middle letter denotes 
the detector, and the last figure the number of low- 
frequency stages. 


Intervalve Couplings. 


Although in general the principles involved in the 
methods of coupling two valves in cascade in a high- 
frequency amplifier and in a low-frequency amplifier are 
more or less the same, the practical considerations are 
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entirely different, and each group will have to be con- 
sidered separately. There is, however, one method of 
coupling where the conditions are practically identical 
in both the H.F. and L.F. circuits, namely, the resist- 
ance-capacity method of coupling valves, and the opera- 
tion of this method will be considered first. 


Resistance-capacity Coupling. 


If a high-resistance R is connected in thé plate circuit 
of a valve V,, as shown in Fig. 1, and an alternating 
voltage of amplitude Ey volts is applied to the grid, the 
resulting variations of the current in the plate circuit will 
cause an alternating potential difference of amplitude 


pk, RIR 1. volts to be set up across the ends A and B 
of the resistance R, where u is the amplification factor of 
the valve and Ra is the internal plate to filament resist- 
ance. Assuming that u = 10 and R = Rg, the above 
arrangement will give a voltage amplification of 4 mor 5. 
As it is most convenient and the usual practice to operate 
all the valves in an amplifier from a common low-tension 
battery, we cannot connect the ends A and B of the 
resistance R directly to the grid and filament respectively 
of the valve V,, because both of these points are at 
a high D.C. potential with respect to the filament. If 
we connected the point A directly to the grid of V,, the 
grid would be given a high positive potential with respect 
to the filament, and so render the valve inoperative. But 
if a condenser C, is included in the grid lead as shown, 
the high tension is insulated from the grid of Va, whilst 
at the same time the alternating component is allowed 
to pass on to the grid, the A.C. circuit being completed 
from B, through the H.T. battery or the condenser C, 
shunting it, to the negative leg of the filament. Needless 
to say, the condenser C, must have good insulation, 
which should be mica. The alternating voltage across 
AB is thus applied between the grid and filament of V, 
without allowing the high tension to get on to the grid. 


Fig t.—Resistance-capacity method of coupling amplifying valves. 


A grid leak resistance 7 and grid bias battery D must 
be connected between the grid and filament to maintain 
the former at a given mean negative potential with respect 
to the negative end of the filament. Whenever the poten- 
tial of the grid becomes positive, grid current flows and 
the valve has a rectifying action, as explained in the 
section on Grid Rectification. Thus, if the grid leak 


Wireless 
Wo 


rl å SEPTEMBER rst, 1926. 


and battery were omitted, the grid would automaticaliy 
acquire a negative potential, but it is not satisfatcory 
to depend upon this automatic action, because any vicient 
disturbance, such as that of a powerful atmospheric, 


will produce such a high negative potential on the grid 


of V, that the valve is rendered inoperative for several 
seconds until the excess negative charge in the condense: 
C, has had time to leak away through the insulation and 
other parts of the circuit, and during this time the signal 
is suppressed or wiped out altogether. 

The most suitable voltage value of grid battery to use 
depends upon whether the valve V, is being operated as 
another amplifier or as the detector. When V, is used 
as an amplifier, the negative grid bias should be sufficient 
to prevent the flow of grid current with the highest signa! 
amplitude applied to the grid, and should, therefore. 
be just about equal in value to this amplitude. The plate 
voltage must then be adjusted so that the valve operates 
over the straight part of the anode characteristic curve 
when using this value of grid bias. Since the signal 
amplitude increases with each stage of amplification, it 
follows that in a cascade amplifier the negative bias 
should have increasing values on the grid of each 
succeeding valve. 

The resistance capacity method of coupling is not very 
extensively used for high-frequency amplification, firstly, 
because the circuits are untuned and there is no selectivits 
whatever in the couplings, all wavelengths of a given 
order being amplified to the same extent; and, secondly, 
because the voltage amplification falls off very rapidiy 
as the wavelength is decreased below about 1,000 metres. 
This is because the frequency of the oscillations increases 
as the wavelength is decreased, and the high-frequency 
component of the plate current does not all pass through 
the. resistance R, a large fraction of it being shunte! 
through the plate to filament capacity of the valve, since 
the reactance of a condenser decreases as the frequency 
is increased. 

For long wavelengths resistance- capacity coupling is 
quite practicable if means are provided for obtaining 
selectivity in the tuning circuits. For high-frequency am- 
pliſication in this manner the capacity value of the 
coupling condenser C, need not be greater than about 
0.0002 mfd., because even with this low value of capa- 
city the reactance is small compared with the grid to 
filament impedance of the valve. 

Resistance-capacity coupling is more extensively use’ 
for low-frequency amplification or note magnification 
because all audio-frequencies are amplified to the same 
extent, and practically no distortion of the waveshapes 
is possible when suitable values of plate voltage and nega- 
tive grid bias are employed. 

For audio-frequencies the coupling condensers must he 
sufficiently large to allow the lowest note frequencies to 
be passed freely on to the grids of the successive valves. 
and in practice it is found that capacity values of the 
order of o.r mfd. are suitable. For low frequencies the 
grid leaks should be about o.5 megohm. 

Since there is a considerable D.C. potential drop in 
the anode resistances, it is necessary to employ a larger 
high-tension voltage than is required with other types 
of coupling, but this disadvantage is more than compen- 


sated for by the superior quality of reproduction. 
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PICALITIES 


Thirty New Stations. 


Since the Geneva scheme for the alloca- 
tion of wavelengths became known, in- 
formation has been received ef tbe pro- 
posed erection of no fewer than thirty 
new Continental stations! 

It is to be hoped that Geneva will get 


busy and make sure that the new sta- 


tions will conform to the “ Geneva Plan,” 
and take wavelengths which ft in with 
the published schedule. 


0 00 0 


How British Listeners are Affeeted. 


So far as Russia is concerned the wave- 
lengths employed for broadcasting lie with 
the band of 550—1,050 metres, with the 
addition of a few wavelengths under 4 
hundred metres. Russia's large recon- 
struction plan, therefore, is not likely to 
interfere with British. listeners, but the 
same cannot be said of countries nearer 
to Great Britain. 

O0 00 0 


The Question of Power. 

In addition to the regularising of 
European wavelengths it would be a good 
thing if the power of stations were like- 
wise determined. A certain French sta 
tion which is supposed to be working on 
a power of 250 watts has been found to 
be using two kilowatts. This helps us to 
understand some of the astonishing long 
distance feats performed by lowly little 
stations which, under normal conditions, 
could hardly be expected to make their 
voice heard over more than a few miles. 


0000 


Pleasure with Economy. 


“Radio Vizcaya,” the well-known 
Spanish station at Bilbao, now includes a 
selection of international re-transmissions 
in each programme. 

“This is an admirable plan,” writes Mr. 
Angus McHaggis, of Aberdeen. It com- 
bines perur with economy; but will 
you tell me what would happen if every 
station did the same thing at the same 
time? 79 

Nothing would happen, Mr. McHaggis. 

0 000 
A Hair Raiser. 

A subtle form of broadcast interference 
has been detected in the West London 
district. Complaints were received at 
Savoy Hill that a strange noise was heard 
during a regular period of half an hour 
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By Our Spec ial Correspondent. 


each evening. When the case was in- 
vestigated the interference was traced to 
a new electrical installation for ladies’ 
hair treatment. This suggests still an- 


other problem for Geneva! 
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Higher Power from 5K. 

There is a distinct possibility, I hear, 
that Daventry’s power will shortly be in- 
creased. The station is at present working 
well within its maximum power. 
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B. B. C. as Publishers. 


It used to be said that broadcasting had 
its limitations. In the face of one de- 
velopment after another, however, it seems 
risky to hold such an antiquated belief. 
Pausing on the threshold at Savoy Hill 
the other day, L found myself listening 
to the sigh of the wood-saw and the dig- 
nified tread of the British workman. And 
then, halfway down the corridor, I espied 
a new office, almost completed, bearing 
the legend : “ Book Sales Department.” 


A Large Demand. 


The B.B.C. has inaugurated its pub- 
lishing business with a remarkably suc- 
cessful sale of the souvenir prepared in 
connection with the ‘‘ Shakespeare's 
Heroines ” series of broadcasts, nearly 
10,000 copies already having been disposed 
of. The popularity of the opera libretti 
prepared for the use of listeners may be 
judged from the fact that “Rigoletto ” 
has already sold to the tune of 45,000 
copies. 

0 00 0 


Earliest Form of Broadcasting. 


For those listeners who revel in peace 
and quietness, a competition between 
town-criers should be just about the last 
straw. Let them beware on September 
15th. On that date 40 or 60 staunch 
town-criers will gather at Pewsey, Wilts, 
to take part in a competition arranged by 
the National Town-Criers’ Association. 

So far as listeners are concerned, the 
fun will begin at 7.35 p.m., when a talk 
entitled Town Crying: The Oldest Form 


WIRELESS IN THE HEART OF EUROPE. 
where listeners have an exceptionally wide choice of programmes. 
the Unione Internationale de Radiophonie, is literalty surrounded by broadcasting stations. 


A picturesque scene in the Swiss Alps, 
Geneva, the seat of 
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of Broadcasting,” will be given at 2LO by 
Mr. Francis Gribble. This will be fol- 
lowed by a relay from Pewsey. The first 
five winning competitors in the N.T.C.A. 
contest held earlier in the day will each 
give his Own town cry, but the precaution 
will be taken of keeping the microphone 
at a safe distance of at least 60 yards! 
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„None but the Brave.“ - 


A play which has benefited by broad- 
casting is None but the Brave, ex- 
tracts from which were heard a fortnight 
ago. Prior to the broadcast the attend- 
ances were capable of improvement, but 
Mr. Le Sage, of the Garrick Theatre, tells 
me that the play has since drawn a full 
house at every performance. 


O0 O00 0 
Gunnery ‘Sigs’? on the Coast. 


Much as we relish the confidence inspired 
by the boom of British guns, there seems 
to be considerable justification for the 
complaints raised by listeners on the coast 
regarding Morse signals from ships en- 
gaged in target practice. 

Gunnery tests are now in full swing 
around various parts of the coast, and 
Morse interference is reported by listeners 
all the way down the map from the Moray 
Firth to the South Coast. Morse signal- 
ling is doubtless an essential part of the 
gunnery programme, but perhaps the Ser- 
vice could show a little more accommoda- 


tion to broadcast listeners without 
impairing efficiency. 
0000 


Manchester Through the Centuries. 


The Manchester station is preparing a 
programme which will revive episodes in 
the history of the city and neighbourhood. 
These historical recoustructions will he 
hased on the lives of individuals, the aim 
being to present to us our prototypes of 
past centuries. 

Manchester was once Roman, and the 
broadcasting officials will, so to speak, 
take & sponge, and, wiping out the modern 
city, reconstruct a day in the life of Man- 
chester during the Roman occupation, and 
so on down the ages. 


O00 0030 
Auditions. 


Many artistes who can face a large 
audience without a suspicion of “nerves ” 
come to grief when taking their solitary 
stand before a B.B.C. adjudicator. The 
audition is often regarded in the same 
light as a visit to the dentist. 

The B.B.C. programme department has 
now made a sensible change by placing 
the would-be performer in a separate 
studio, The aspirant for broadcast fame 
now sings into the microphone just as 
if the performance were actually being 
broadeast, while the adjudicator, phones 
on head, carries out his (sometimes melan- 
choly) task in another part of the building. 
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Sifting the Wheat. 


In the London 
709 


studios 


A approximately 
auditions are given 


every week. 


Hitherto the B.B.C. has opened its doors 
to practically every applicant for a hear- 
ing, with the result that the work thrown 
on a small staff has been enormous. The 
problem of dealing with applicants is now 
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: FUTURE FEATURES. 
: Sunday, September 5th. ; 
Lonpon. — Scenes „Will 


Shakespeare. 
: BInXINOHAM.— Symphony Concert. 
„ of Remembrance : 


from 


Parade: Regimental Associa- ; 
tions and Ex-Service Men's; 
Organisations. : 


Monday, September 6th. 


Lonpon.—Chamber Music. 

ABERDEEN.— Ballad Concert. 

: BoURNEMOUTH.— An Elder of the 

: Kirk, a Play by Alan Mac- 

; beth. ; 

: MancnHesTerR.—Variety Programme. 
Tuesday, September 7th. 


: Lonpon. — Specches at the 
; N.A.R.M.A.T. Dinner.’ 

3 ABERDEEN. — Instrumental and 
; Vocal Concert. 


Carpirr.—The Art of Gwalia—, i 
a Welsh Programme. 
Giascow.--The Parkhead Forge 
Silver Prize Band. 
MANCHESTER.—Symphony Concert. 
Newcastie.—Italian Concert. 


Wednesday, September 8th. 


Lonpon.—Symphony Concert. 

ABERDEEN. — Scottish Song 
Humour. 

BiRMINGHAM:—‘‘ The Open Gate,” 
a Drama in One Act. 

Carpirr.—‘‘ Grey Ash, a Play by 
Leonora Thornber. 


and 


MANCHESTER. — Buxton Gardens 
Night. 
Thursday, September 9th. 

Loxpon. — *“‘Trelawny of the 
Wells ' —a Comedietta in Four 
Acts. 

ABERDEEN. — The Jap Hawaiian 
Quartet. 


Berfasr.— Irish Night. 
CGriascow.—Instrumental Concert. 


Friday, September 10th. 


Lonpon.—Margate Night. 

Berrast. — “The Things That 
Happen! — a Play by A. 
McClure Marnock. 

Grascow, - Homeland Harmony. 

MancHESIER. — “The Missing 
Link ’—a Play by James Dry- 
enforth and H. M. H. Graham. 

NEWCASTLE.~ Ballad Concert. 
Saturday, September llith. 

LoN DON. — Charlot's Revue. 

BInNINGHAM.— Popular Concert. 

NEW CASTLE. — The Marsden Colliery 


Bund. 
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being discussed and it is probable that in 
the near future applicants will be asked 
to furnish a letter of recommendation from 
a dramatic or musical institution or from 
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someone well known in the theatrical 


world. 
O O00 030 


Laughing at Breakdowns. 

In avoiding the unpleasant delay catsea 
by a breakdown, the B.B.C. engineers 
might take a leaf out of the book of the 
GÉ, Company, who operate the famous 
50-kilowatt station WGY at Schenectady. 

Should a breakdown occur during trans- 
mission the engineer in the control room 
can switch on the emergency five-kilowatt 
transmitter in the space of a few seconds. 
This transmitter, which is located at 
about a quarter of a mile from the studio, 
can be automatically operated by an in. 
genious series of fifteen relays. 
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Switches and Relays. 


One switch starts the machines generat- 
ing plate and filament current. A second 
switch supplies a low plate voltage, and. 
while this is on, the controlling engineer 
can consult an indicator showing whether 
the transmitter is functioning properly. 
The third switch puts the transmitter or 
full power. There are interlocking relays 
which automatically control the flow of 
water used for cooling the power valves. 
and these relays automatically shut down 
the set if any part fails to operate. 
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The Wily Atmospheric. 


Some interest has been aroused by the 
suggestion that a sort of “ Atmospherics 
Bureau ” should be set up to acquaint liz- 
teners with the atmospheric conditions 
likely to be encountered over a giver: 
period on different wavelengths. I am 
told that there is no likelihood of such an 
innovation. The scheme is quite a pretty 
one On paper, until one examines it closely. 
In the first place, it would mean doubling 
the staff at coastal stations for the pur- 
pose of obtaining reports from ships on the 
Atlantic. At the same time a separate 
staff would be required at the broadcast- 
ing stations to receive and collate the re 
ports. Further, conditions in one part of 
the country vary from those in another, 
and are also different on varying wave- 
lengths. 

Next, please. 


occo 


Wireless Dinner Speeches. 


In addition to the broadcasts from 
Olympia during September in connection 
With the wireless exhibition, the speeches 
at the dinner of the National Association 
of Radio Manufacturers and Traders wiii 
be relayed on September 7th from the 
Piccadilly Hotel. 


0000 


Father Knox Again. 


Father Ronald Knox will give a 
humorous sketch, and, it is expected, taxe 
charge of the studio at the Glasgow sta- 
tion from 8 to 9.30 p.m. on September 
lith. Although a certain secrecy is being 
observed respecting the nature of Father 
Knox's “turn,” it is stated that he will 
not this time broadcast anything in the 
nature of the mythical sacking of London 
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UNIVERSAL THREE-VALVE RECEIVER. 


Details of Final Adjustment and Operating Data. 
By N. P. VINCER-MINTER. 
(Continued from page 273 of the August 25th issue.) 


In the fira part ef this article, published tn the August 18th and 25th issues, we discussed the 
question of the perfect set, and concluded that so far as detector and L.F. amplification were 


concerned, a fair measure of 


finality was attainable. We therefore considered the constructional 


delails of a “final” three-valve receiver (0-V-2) which would tune to all wavelengths from 20 to 
900 metres, and could be connected to any type of open or frame aerial, or to the output of any 
F. amplifier. This week we consider the question of finally adjusting and operating the receiver. 


5 E are now in a position to discuss the question 
of adjusting and operating this receiver in order 
to obtain the dest results. Commencing from 
the bottom of the wavelength range on which this receiver 
was designed to operate, namely, 20 metres, we first need 
a No. S.W. 4 “ Dimic ” coil, which has a wavelength 
range of 20 to 50 metres when tuned by the appropriate 
variable condenser. With regard to the H.F. choke, 
which consists of 200 turns of No. 36 D.S.C. wound on 
a former rin. in diameter, it should be pointed out that 
this comes automatically into action on these short wave- 
lengths, the Cosmos ” choke, owing to its self-capacity, 
not offering a very great impedance to the fifteen million 
cycles frequency corresponding to 20 metres. Gréat care 
must be exercised with regard to the construction of this 
choke in the matter of avoiding any resonance effects due 
to the self-capacity of the choke, which would upset the 
smoothness of reaction control over certain portions of the 
tuning range, and it may be necessary to experiment a 
little in removing a few turns from the choke. 


20 Metres and Below. 


There is no reason, of course, why readers should not 
experiment below 20 metres with this receiver, but they 
will have to make their own coils, since Dimic ” coils 
are not at present made for wavelengths below 20 metres. 
Since on 15 metres, for instance, the coil required will be 
only four turns wound on a Dimic ” coil former, this 
should present no difficulty, however. Extraordinary 
care will have to be taken in eliminating self-capacity 
fiom the choke, however, or the valve will not oscillate. 
Less turns can be used on the choke, since the required 
inductance will be less, and this will have the effect of 
reducing the self-capacity. Perhaps, therefore, it would 
be azlyisable at the outset to make the short wave choke of 
the plug-in type, so that different values may be experi- 
mented with. This can easily be done by bringing the 
two ends of the choke winding to valve pins designed 
to plug into two valve sockets on the baseboard. The 
choke should, however, be mounted horizontally in this 
case, in order to avoid the two valve pins being close 
together, and so causing self-capacity across the choke. 
No. S.W.3 “ Dimic ” coil will enable the KDKA sixty- 
metre transmission to be tuned in, whilst by the use of the 
appropriate coils we can go up to four thousand metres. 
Above 150 metres, or so, the Cosmos choke comes 
into play, and will carry us up to four thousand metres. 

Above this wavelength, we are again reduced to making 
our own coils, for the Dimic ” coils are not yet avail- 
able below 20 metres or above 4,500 metres. The long 
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Purpose, and so can use plain unslotted formers. 


wave Dimic '' coils are wound in slotted form, the 


slots reducing self-capacity. If, however, we desire to 
receive a long wave C.W. station on 10,000 metres, self- 
capacity will not trouble us, and we shall want all the 
space we can to wind the necessary 1,500 turns for this 
The 
Cosmos choke is also slotted for a similar purpose, 
but again we shall net be greatly troubled by self-capacity 
and must use a plain former filled with No. 47 D.S.C. 
wire and clip this in instead of the Cosmos choke 
when desiring to receive the long wave C.W. stations. 
We must lso plug in a larger type of feed back con- 
denser, and it is advisable also on these very long wave- 
lengths to experiment with the values of grid leak and 
condenser, and, therefore, these two components have also 
been made interchangeable and easily accessible. 

With regard to the question of valves, we require a 
valve having an impedance of between 20, ooo and 
30,000 ohms to act as a rectifier, a low impedance valve 
of 8,000 ohms or so for the first stage of L.F., and if 
we are situated fairly close to a broadcasting station, a 
valve of still lower impedance, namely, 3,000 or 4,000 
ohms for the output stage. These requirements are amply 
catered for by using the D.E.5B., the D.E.5, and the 
D. E. 5A. in the order named. If, however, we are not 
within five miles of a B.B.C. station, the valve of extra 
low impedance in the output stage is unnecessary, and we 
can use a somewhat higher impedance valve without over- 
loading. A D. E. 5A. is really only necessary where very 
great volume combined with extreme purity is desired. 
Other valves having the approximate characteristics men- 
tioned above, may be used, of course, irrespective of 
whether they are 2-, 4-, or 6-volt valves, and the writer 
has obtained excellent results with a Mullard P.M.1 L.F. 
valve as detector, and two P.M.2 valves in the output 
stages. i 
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Adjusting the Detector Valve. 


When the receiver is tested out the first thing to be 
done is to adjust the H.T. value on the detector valve so 
that smooth oscillation is produced. It should be pointed 
out that if such reaction opposing devices as an excep- 
tionally high impedance valve or a direct coupled aerial 
are used, difficulty might be experienced in getting the 
receiver to oscillate, unless an unusually high H.T. value 
is used on the detector. The ardent experimenter is, there- 
fore, advised to equip himself with a o. or mfd. plug- 
in condenser and insert it in place of the o.oo0o05 mfd. 
feed-back condenser under these conditions. But under 
proper operating conditions, the value of o.oo0o05 mfd. 
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Universal Three-valve Receiver.— 
as correct, and if a larger value than this were used 
under proper conditions of adjustment the receiver would 
oscillate perpetually, especially if a frame aeria] were 
being used. | 

Do not forget when using grid rectification that the 
positive bias given to the detector valve need not exceed 
about three volts. 
therefore, be placed in the first grid battery socket from 


CRYSTAL 


VALVE 


Ag 


0:0005 mfd 


The theoretical diagram of the receiver. 


the actual positive socket, and the wander plug of the 
detector valve placed in the + socket, thus giving three 
volts for grid rectification, whilst for anode rectification 
the grid wander plug should be placed on the other side 
of the G. B. + plug, the actual negative voltage necessary 
to bring the working point down to the bottom bend of 
the anode current curve being determined by the character- 
istic of the valve and the H.T. value used. This infor- 
mation is readily obtained by studying the curve published 
by the makers of the particular detector valve in use. 
This matter was, however, fully gone into in an article 
published on page 799 of the June 16th issue. 


Adding an H.F. Amplifier. 


As will have been seen from Fig. 3 of the first part 
of this article published in the August 18th issue, this 
receiver can readily be connected up to any existing 
neutralised H.F. amplifier of a modern type, the actual 
2 H. F.“ amplifier illustrated in Fig. 3 being the 
neutrodyne unit described in the October 21st, 1925, issue 
of this journal. , This unit can be constructed as described 
in that issue with such modifications as S.L. F. condensers 
and more efficient H.F. transformers, in accordance with 
the progress made in H.F. amplifier design and reflected 
in the pages of this journal. It is not necessary to use 
two stages of H.F., and, indeed, in the writer’s opinion, 
the average user would be better advised to concentrate 


Wireless 
Worl 


The G.B.+ wander plug should, 
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on getting the utmost efficiency from one stage of H.F. 
rather than to run the risk of getting instability and pox 
amplification per stage with two H.F. valves. It would 
be better, therefore, if the reader attempted to construc! 
a single stage H.F. amplifier in accordance with the 
principles laid down in connection with the Everyman's 
Four-valve Receiver described in the July 28th and 
August 4th issues of this journal. It is also possible. 
of course, to add an ordinary non-neutralised stage ot 

- — FH. F. to this receiver as 
explained in column 2 on 
page 272 of the August 
25th issue, the full circut 
being given in the 
„Readers“ Problems 
pages of this issue in re- 
sponse to a request from 
a reader. For further 
details in the matter of 
add H.F. to this type ct 
receiver, the reader is 
strongly recommended t» 
study the complete article 
on this matter published 
on page 117 of the Janu- 
ary 27th issue of this 
journal, which goes int 
great details on this 
matter, some very useful 
information and interest- 
ing circuit diagrams being 
published. 

.Reaction may or may 
not be used when emplov- 
ing the H.F. amplifier by 
setting the reaction con- 
denser to the appropriate position, although if grid 
rectification is used it will be useful in counteracting the 
damping thus produced. The crystal rectifier may also 
be used after the H.F. amplifier if desired. l 
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Limitations of Range. 


Now with regard to some results which the writer has 
had with this receiver. First, let it be Clearly under- 
stood that this receiver is merely intended to be a regene- 
rative detector and two L.F. type receiver, rather more 
efficient than the average type, owing to the special fom: 
of reaction control employed. In addition, of course, it 
possesses the features of being adaptable to any type of 
aerial, including a frame, or to the output of any H.F. 
amplifier, and, furthermore, can, if destred, be used as 
a plain crystal set or used in conjunction with any of 
the valve combinations clearly indicated in Fig. 2, which 
we reproduce again for the convenience of readers. It is. 
however, no ‘‘thiee toob, knock 'em cold, go get em 
world beater,’ nor will it compare with the two receivers 
mentioned on page 212 of the August 18th issue. 

Using a normal outdoor aerial and earth 8 miles from 
21.0 and about 70 from 5XX, loud headphone signals 
were received from the crystal receiver on both stations. 
considerably louder in fact with sharper tuning than with 
a ‘‘ conventional ’’ receiver, owing to the fact of the 
crystal and telephones being connected across half the 
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Universal Three-valve Receiver.— f 

voil only, thus lessening the damping effect of the crystal. 
Ample loud-speaker volume was received from plain 
crystal and 2 L.F., crystal plus reaction and 1 L.F., and 
also from valve detector (both grid and anode) plus 1 
L.F. Both in the case of London and Daventry the 
valve detector and two L.F. overloaded the loud-speaker 
and called for drastic manipulation of the volume con- 
trol even with reaction set at minimum. Simultaneous 
reception on the loud-speaker and headphones operated 
from both valve and crystal detector was tried with great 
satisfaction, using the many, combinations already 
enumerated in this article. Results on a good indoor 
aerial were scarcely less satisfactory, which does not say 
much for the efficiency of the writer’s outdoor aerial 
system. It must not be forgotten that a big outdoor 
aerial must be attached to A.r, but a small indoor aerial 
must be attached to A. 2. 

Some Results Obtained. 

Using a standard two-foot centre tapped frame, both 
with and without an earth attached to the centre tapping 
of the frame, excellent loud-speaker results were obtained 
from 2LO, and also from Daventry, by loading it sym- 
metrically, as explained last week. It might be men- 
tioned that using the crystal without reaction valve, weak 
but perfectly audible headphone signals were obtained 
from 2LO, and on switching on the two L.F. valves the 
loud-speaker gave forth pleasant albeit rather quiet re- 
sults. The addition of the reaction valve greatly increased 
signal strength and quality was very good. Using the 
frame plus three valves and reaction, three or four other 
stations were tuned in on the telephones as might be 
expected, and on returning to the normal aerial and earth 
and adjusting the aerial coupling condenser, no difficulty 
was experienced in eliminating 2LO and receiving a 
number of other stations on the loud-speaker without 
oscillating, although when attaching a neutralised H.F. 
amplifier, as already explained, results were very much 
better and a number of more distant stations were brought 
in. 

Descending to the short waves, no difficulty was experi- 
enced in logging a fair number of distant amateurs. 
Reception of KDKA on his 60-metre wavelength was 
attempted, but unfortunately the writer, who is a truthful 
man, must confess that he fell asleep, in which condition 
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he remained until aroused by the clarion call of the early 
morning milkman, although no difficulty is anticipated 
in receiving this station at any time when conditions are 
good enough for its reception by any other short-wave 
receiver. A number of long wave C.W. stations, includ- 
ing several Americans, in the neighbourhood of 12,000 
metres, were received by making a rough long-wave cail 
and choke as already explained. This is, however, a 
comparatively simple achievement, which can be accom- 
plished on almost any single valve long-wave receiver. A 
short test was conducted in a locality about 2 miles from 
2LO for the purpose of determining selectivity, but it was 
found that, although the aerial coupling condenser be- 
haved exceedingly well, its efforts were set at nought by 
the tuning coil acting as a miniature frame aerial and 
picking up direct. The makers of the ‘‘ Dimic ” coil, 
however, now manufacture a special copper screening box 
for this product, which should overcome this evil, and 
the writer hopes shortly to have an opportunity of adding 
it to this receiver. 


The End in Sight. 


In conclusion, the writer would like to point out that 
this receiver fully lives up to the ideals which he set 


out in the first part of this article, and if there is any- 


one who requires a receiver which will not be put out of 
date by the next advancement in H.F. amplifier design, 
but which, on the contrary, can either be used as it is 
as a source of musical entertainment, or can have any 
type of H.F. amplifier added to it for experimental pur- 
poses, then he will not waste his money if he builds this 
receiver. The question of a cabinet has been left entirely 
to the reader’s discretion, but the writer suggests that a 
large cabinet be used, in which provision is made for 
housing all the batteries. A relay may also he fitted 
inside the cabinet, so that the receiver may be switched 
on or off from any room of the house, as described by the 
writer in his article in the April 28th issue, whilst pro- 
vision is made for using a single wire extension only if- 
it is desired to operate the loud-speaker at a distance 
from the receiver by attaching the single wire to the 
‘‘tip ° of the Jack. This, however, is fully gone into 
in a special article dealing with this matter which was 
published by the writer in the February soth issue of this 
journal. 


Canterbury. 

Brazil :—BZ1AD, IAF, 1A0, 1AW, 
1AX, 1BD, 1BI, 11B, 2AA, 2AF, 2AT, 
SAA, 5AB. U.. A. U 5ACL, 5AKL, 

D, 5QL. Canada :—C 1AR, IRD, 2AL, 

2BE. Mexico —M 9A, 9B. Uruguay: — 
CK 84. N. Africa :—DA 1CW, FA 8IP. 
Hong Kong :—BXY. Australia -—A 7HL. 
New Zealand :—Z2AC, 2AE, 4AA, 
JAM. 

(0-v-1) 30 to 45 metres. 

H. and W. Hazeldene. 


Chipping Campden, Gios. 

America :—U 2GK, 2CY, 2KK, 1AWE, 
1AFO, 1AKM, 1BYX, 10MͤF, 1CIB, 
ICAW, 1CMF, 1ED, IFF, 1GA, 1ZK, 
2ATC, 2ATT, 2ATZ, 2APV, SARM, 
2AMZ, 2ANM, 2AAH, 2ASM, 2BEL, 
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Calls Heard. 


: Extracts from Readers’ 
l Loss. 


‚— Ak hõũuꝓ %V3õõ2b -n R % „„ „„ 


20 XX, 2C NF, 20 RB, 2EI, 2EH, 2EX, 
ZEY, 2EW, SBMA, 3B MC, 3BMR, 
3B UR, 3B WIT, 3BGJ, SWF, 4A AO, 4BK, 
4CL, 4EF, 5ZAI, 5ZAJ, 6CQA, 8ALY, 
8WA, 9DK, 9QR, 9WR. Africa :—D 
AITA, 2QR, 2KD. Argentine :—R AF2, 
BCS. Brazil :—BZ 1AD, IAP. Canada: 
C 1AR, 1AX, 1ARB, 1ARQ, 20EZ. 
Australia :—A2LM, 7CT, 7ZF, T7ZU. 


THL. Germany :—K 4AY, 4BT. Irish 
Free State GW 19B, 22B. Chile :— 
CH SIJ. 3IM. Porto Rico PR 4GE, 
6UR. Santa Fé :—FI2, FI7. Spain :— 
EAR12, EAR21, EAR27. Holland: 
N OBL, PCMM, OGG, PCK4, OAM, 
OHB, OWC. Italy :—I 1FC, 1GW, 
100, 1AX, 1SRA. Poland :—T PXX. 
Norway LA 18E. India :—DCR, DC4. 
Switzerland :—HB XA. Portugal :— 
P2AF, IAE. France :—F SAF. 8AR, 
8AE, 8AE2, 8B4. New Zealand :— 
Z1XB, IRX. Tasmania :- A 7CW. 
Sweden: — SMTM, SMTI, SMLZ, 
SMX. Africa :—0 A7F. Various :— 


.GB1, GB3, T3, SWS, OTC, NRK, TPX, 


PX1, AF8AF, UUN, SQFI1, RAI. TRA. 
Reinartz and eight-valve superhet. 
F. Woodroffe. 
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TRANSMITTER FATIGUE—A SOLUTION 


Sir, - May I point out that when a B.B.C. station is first 
opened there are comparatively few receiving aerials in the 
district it is designed to serve. Very soon, however, aerials 
spring up in all directions and soon there is a forest of re- 
ceiving aerials all tuned to the new transmitter. The trans- 
mitter only radiates a given quantity of energy and each of the 
receiving aerials tuned to it must absorb some portion of this. 
It follows that as the number of local listeners increases, so the 
absorption of energy locally increases, and the energy trans- 
mitted to a distance is lessened. Moreover, the absorption will 
be greater on the direct wave, so it will be weakened more than 
the reflected wave and this will assist fading. The Glasgow and 
Newcastle stations used to be quite easily obtained here almost 
any evening two years ago, but have become harder and harder 
to get as time has progressed, till now it is almost impossible to 
get good reception from either of these stations. 

Swansea. J. C. KIRKMAN. 


COMMUNICATION ON LOW POWER. 


Sir,—With reference to the letter by Mr. T. A. Studley 
in the August 18th issue, I should like to mention that, as a 
very enthusiastic amateur, I am entirely in agreement with his 
suggestion, and think the idea as originated by Mr. Exeter and 
Mr. Allen a very excellent one, also one to be supported by 
all low-power “hams” who are really interested in experimental 
work. 

As I rarely use more than the customary ten watts I should 
greatly welcome the inauguration of such a test, as of late 
owing to the ever increasing high-power QRM I have been unable 
to do anything of merit for the last two months, and have con- 
sequently closed down until such time as something like the 
above scheme comes into being. 

I have found it very discouraging when working a station over 
1.000 miles distance to be entirely blotted out by heavy high- 
power QRM, and feel sure that the “big noises” would give 
the QRP men a chance if they knew of the conditions. 

Keighley. R. MITCHELL, 

(G5KZ). 

Sir,—I have noticed in several of your recent issues a good 
deal of correspondence on the subject of low-power short wave 
tests. 

I would like to state that this matter is whole-heartedly 
supported by the T. and R. Committee, and steps are being 
taken to organise a low-power test of one week’s duration in 
November, 1926. All notices will be issued in this connection 
in the October issues of the T. and R. Bulletin. 

G. MARCUSE (Hon. Sec.), 
T. and R. Section, 
The Radio Society of Great Britain. 


Sir,—Further to my letter published in your issue of July 
2lst under the above heading, I would like to make known 
through your columns that I have since been in communication 

with the Committee of the T. and R. Section, and I understand 


that a scheme is being formed for the purpose of arranging 
these International tests. 

As it is necessary that we have all the backing we can 
obtain, I should like all those transmitters who are desirous 
of taking part to forward me their names, call sign, etc., so 
that I can compile a comprehensive list to place in the hands 
of the secretary of the Section. It would help matters, too, 
if the interested persons could pass on thie news to those who 
may like to assist. 

Kensington, W.8. G. A. EXETER (G 6YK). 
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WIRELESS WITHOUT WEIGHT. 


Sir, — Being very much attracted by the description of a 
single-valve portable receiver described in your issue of July 
2lst, I made one up on the lines described, using such 
material as I had by me. The attaché case was only Jin. 
deep, however, and necessitated a slight rearrangement of 
components. 

Results were extremely good—in fact, to me, amazing—until 
I put it in the case, when it refused to oscillate and became 
almost inaudible. In view of the fact that it was an ordinary 
hide case this was surprising, but was finally overcame by 
raising the frame from the bottom of the case by about jin. 
by means of feet. In my case this gave about the same dis- 
tance clearance all round, and the set works perfectly well now. 


I mention this in case any of your readers who have con- 


structed this set have met with the same difficulty, not having 
tested the set until in the case, when the fault would be very 
puzzling, and would possibly lead them to give it up in disgust, 
whereas the receiver is most effective, and should be a boon 
to many people who do not spend their evenings at home. 
London, N.13. E. H. LAISTER. 


AMATEUR WORKING RECORDS. 

Sir,—In one of your recent publications you mention that 
the American amateur station 3BWT has created a record by 
working his station continuously, and I would like to mention 
that this station consists of 12 operators. I have recently had 
a visit from a young lady from the same town who imparted 
this information. 

No doubt if the records of some of our enthusiastic T. and 
R. members whé run their stations single-handed were known 
our multi operator stations would be surprised. 

GERALD. MARCUSE (Hon. Sec.), 
T. and R. tion, 
The Radio Society of Great Britain. 


WHERE IS THAT STATION ? 

Sir,—Writing as an amateur who spends a considerable time 
1 in on short waves, may I ask if transmitters would 
kindly help us more, by giving the name of the district from 
which they are sending? One may wait for the call sign, and 
get it, only to find it is not in the best list you have. What 
the average person wants to know is, not the name of the 
station sending, but the distance away from him. Could we 
not have less O.M.s and O.K.s and more place names! 

London, W.C.1. BM / BB5J 
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Adding an H. F. Stage. 


I have read with very great interest the 
article on the “Universal Three- 
Valve Receiver” commencing in your 
August 18th issue. The method of 
adding a Neutrodyne”’ H.F. ampli- 
fier is clearly seen from Fig. 3 on 
page 214, but I find it dificult to 
understand how it ts possible to add 
an ordinary unneutralised amplifier 
to this receiver, and some further 
information would oblige. 

E. H. S. 


The method of adding an unneutralised 
Stage of H. F. amplification is quite 
‘Straightforward, and is illustrated in 
Fig. 1, where the dotted line portion of 
the diagram represents the first valve of 
the “universal receiver.” It will be 
seen that the output of the H.F. ampli- 
fier connects to the A, and E terminals 
of the original receiver, the terminals P 
and A, and also the aerial coupling con- 
denser not being shown, as they are not 
in use when the H.F. amplifier is added. 
It will be observed that, the amplifier is 
of the conventional type, and provision 
is made for using either direct or ‘‘ aperi- 
ode aerial coupling. It is most im- 
portant that the H.F. choke in the plate 
circuit of the H.F, valve be of the 
highest possible efficiency, and a choke of 
4 type specially designed for H.F. coup- 

ling rather than for Reinartz reaction 

écts, such as the Marconiphone choke, 
| Should be used, or, better still, a high- 
efficiency choke should be made in ac- 
cordance with the constructional details 
given in the Hints and Tips” section 
of this journal for February 24th. 

Tt will be at once apparent that when 
the H.F, amplifier is in use reaction can 
“Still be applied by manipulating the re- 
x condenser, or alternatively, of 
it it was desired to make the 
‘Operation of the receiver as simple as 
possible, reaction could be cut out en- 
rely by turning this condenser to the 
A 55 
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appropriate position. It should be 
pointed out that this applies with equal 
force to the case of a neutralised ampli- 
fier, such as in Fig. 3, page 214, of the 
August 18th issue. The H.F. choke in 
the plate circuit of the detector valve 
ueed not, of course, be of high efficiency, 
as explained in the article dealing with 
the original receiver. Common H.T. and 
L.T. batteries may or may not be used 
as desired. If separate batteries are 
used, of course, it will be necessary to 
attach an H.T.— terminal to the L.T.— 
terminal of the H.F. amplifier, but other- 
wise it is unnecessary, this connection 
being automatically formed by the L.T.— 
busbar which is common to both amplifier 
and receiver. 

By the use of appropriate values of 
plug-in coil, the combination may be 
made to operate on any wavelength, but 
if further information is desired refer- 
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— “The Wireless World“ Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.“ Each separate question must be accompanied by a 


ence should be made to page 754 of our 
June 2nd issue, where the whole question 
is dealt with in greater detail. 

O 000 


An Efficient Superheterodyne. 


am contemplating the construction of 
an efficient superheterodyne, and am 
undecided upon the exact type of 
oscillator to employ. I wish if pos- 
sible to make use of a combined oscil- 
lator and first detector, but not if 
this necessitates a sacrifice of effici- 
ency, and should be glad of your 
advice in this matter. H. O. 8. 


Apart from the use of a separate oscil- 
lator valve, which is undoubtedly the 
most efficient method to use, there are 
two main methods of employing a com- 
bined oscillator and first detector valve, 
the first being the second harmonic 
method, and the second being the auto- 
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Fig. 1.—Adding an H. F. stage to the Universal Three. 
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dyne ” method which enjoys a great vogue 
in America in a somewhat modified form 
under the title of Tropadyne.’’ Each 
of these methods of combining the func- 
tion of two valves into one, however, 
suffers from the disadvantage of insta- 
bility at the lower end of the wavelength 
scale when the frame and oscillator tun- 
ing condensers are set towards their 
minimum positions. ‘These disadvantages 
have, however, been completely overcome 
by the introduction of the Hartley oscil- 
lator-detector, which has been developed 
quite recently from the well-known 
Hartley circuit, the result being that it 
ig possible to construct a superhetero- 
dyne employing a common detector-oscil- 
lator valve which gives results approach- 
ing those obtained with a separate oscil- 
lator valve, but without the drawbasek 
of having an extra valve to maintain. 

The necessary circuit is given in Fig. 2. 
It will be seen that it is necessary to 
employ a centre tapped coil which may 
consist of some such cull as the well- 
known ‘‘Dimic’’ coil. No other coil is 
necessary, nor is there any moving coil 
for adjusting the strength of oscillations 
produced, this being controlled entirely 
by the 0.00005 mfd. variable feed back 
condenser. Thus the changing Over from 
the normal broadcasting wavelength back 
to, say, the Daventry wavelength can be 
accomplished simply and rapidly by 
merely interchanging one coil. 


0:00005 mfd 
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capacity of 0.0005 mfd. would need to 
have its two sections each of 0.001 mfd. 
capacity. 

The strength of the oscillations pro- 
duced is governed by the adjustment of 
the 0.00005 mfd. (50 micro-microfarads) 
variable condenser which can consist of 
some such instrument as the well-known 
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Fig. 2.—The Hartley superheterodyne oscillator 


The oscillator tuning condenser consists 
of a double circuit tuning condenser such 
as are once more appearing upon the 
market, but in a modernised form. The 
connection coming from one side of the 
frame and the frame tuning condenser 
connects to the common rotor shaft, that 
is, the electrical centre of the double con- 
denser, whilst the other side of the frame 
connects to the centre of the coil. It 
should be noted that this double con- 
denser must be of a type in which each 
half of the condenser is of 0.0005 mfd. 
capacity, thus giving a resultant total 
capacity of 0.00025 mfd., since the two 
halves are in series If the wavelength 
range is desired to be increased, it would 
be necessary to use a 0.0005 mfd. con- 
denser for tuning the frame, and the 
double condenser in order to give a total 


Gambrell “ Neutrovernia.“ Since the 
frame aerial circuit is connected across 
the oscillator circuit at two points which 
are at equi-potential, no energy will be 
fed back to the frame aerial, and, there- 
fore, no radiation will take place. By 
substituting a plug-in coil for the frame 
aerial, it is, of course, possible to sub- 
stitute a normal outdoor or indoor aerial 
and so increase the range of the receiver 
without annoyance to neighbours, since, 
as already explained, no energy will be 
fed back into this circuit. By adopting 
suitable modifications in accordance with 
Fig. 1 on page 210 of our August 18th 
issue, it is possible to convert the circuit 
to the well-known Schnell system with 
equal effect. The remainder of the cir- 
cuit can, of course, be of the conven- 
tional type. 
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The Correct Condenser Values for 
Capacity Reaction Control. 


I notice tn circuits tn which capacity con. 
trol of reaction it used, such as the 
Reinartz, Weagant, artley, and 
Schnell circuits, the values given for 
the maximum capacity of the reactypn 
condenser vary greatly. Can you pre 
me any definite ruling on this point 
and explain what factors govern these 
values ? S. H. W. R. 


In the Reinartz or Weagant circuits 
it is desirable to use the smallest pos 
sible value of reaction coil, that is to say. 
the smallest number of turns on the re- 
action coil winding, or, in the case of 
plug-in coils, the smallest size coil with 
which it is possible to produce oscilla- 
tion. This postulates the -use of a re- 
action condenser with a fairly large maxi- 
mum capacity, say, 0.0005 mfd. In order 
to make this form of reaction control 
really smooth, however, it is necessary 
that a large movement of the reaction 
condenser dial be required to give a com 
paratively small change in capacity 
From this point of view, therefore, the 
logical deduction is that a 0.0001 mid 
variable condenser be used for reaction 
control. This, however, entails the use 
of a large reaction coil, and trouble then 
arises due to the high capacity between 
the aerial coil and the large reaction coil, 
especially if plug-in coils are used. 
Actually in practice, therefore, it will be 
found that a useful compromise is to use 
a variable condenser having a maximum 
capacity of from 0.0002 mfd. to 
0.0003 mfd. 

In the case of the Hartley or Schnell 
circuits, of course, the value of the feed 
back condenser is very small, about 
0.00005 mfd. (50 micro-microfarads) as a 
rule. This value cannot, however, be 
laid down as a hard-and-fast rule, be- 
cause in certain circumstances it mught 


not be large enough to give sufficient feed 


back to produce oscillation. This value 
is perfectly correct, for instance, if cor 
rect values of filament and plate voltage 
are being used on the valve, if the aerial 
coupling is fairly loose, or if the grid of 
the valve was only given sufficient posi- 
tive. bias to produce cumulative grid 
rectiascation. If, however, any of these 
conditions were violated, such as use of 
too little H.T., the use of a direct- 
coupled aerial or of excessive positive 
bias on the grid, the forces opposing re- 
action in the form of grid current and 
aerial damping, etc., might be sufficient 
to stop oscillation, and so necessitate the 
use of a larger capacity of 0.0001 mfd. 
in order to produce oscillation. In the 
case of the Hartley circuit described on 
page 77 of the July 2lst issue, this could 
be arranged fer by inserting 3 
0.00005 mfd. fixed condenser in parallel 
with the existing variable 6.00005 mid. 
condenser, whilst in the case of the 
Schnell receiver described on page 210 of 
the August 18th issue it could be effected 
by substituting a 0.0001 mfd. plug-in 
fixed ‘condenser in place of the 
0.00005 mfd. instrument actually used in 
the receiver 
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A REITERATION OF OUR POLICY. 


AVERY distinct public need in this country creates a 
demand which is supplied by some industry,. The 

prosperity of the industry is dependent entirely 
upon the extent of the public demand. Public interest 
is largely assisted and cultivated 
by the publications, either techni- : 
cal or popular, relative to the in- 
dustry, which circulate amongst 
| the interested public; these jour- 
nals keep the reader informed on 
all matters allied to the subject 
covered by the editorial scope of 
each individual journal. 

The Wireless Industry is com- 
paratively new and there are in 
existence to-day a considerable 
number of journals, the editorial 
policy of which is designed to 
meet the needs of the various sec- 
tions of the wireless public. Now 
ve believe that a journal has very 
4efinite obligations to its readers, 
and if these obligations are pro- 
perly met the industry benefits 
very largely as a direct result of 
the part played by the journals. 

our opinion such journals 
should be conducted on lines which 
will place them altogether above 
‘Suspicion of any motive other 
‘than the service of the reader. 
It must be recognised that nearly all journals are very 
largely dependent for their financial success upon the 
revenue derived from the advertisement pages, and the 
temptation must always exist for the proprietors of 
journals to place ~ the moral standard of their 
policy second to financial considerations and offer to 
advertisers special advantages in the way of references 
in the editorial pages as a means of inducing them to 
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take advertising space. Such a policy is, in our opinion, 
calculated not only to degrade the journal which adopts 
it, but it 1s at the same time, we consider, deceiving the 
reader, since the reader is entitled to believe that the 
editorial policy is strictly impartial. All possible excuse 
for such a practice, even from the point of view of the in- 
terested advertiser, disappears when 
we remember that the reader, once 


aware of it, would never after- 

PAGE : jm 
393 wards accept without  saspicion 
dete 304 even the most commendatory re- 
marks regarding an advertiser's 
331 product thereby robbing the adver— 
Dur e tiser of the valuable publicity aid 
W which a complimentary editorial 
comment gives when the imparti— 
885 ality of the journal is unassailable. 
S The policy of The Wireless 
357 World has always been, and will 
STAND-TO- continue to be, that of considering 
9 first the requirements of the 
287 reader. Sets which we describe in 
e ee our pages make use of apparatus 
chosen for its performance, and 
861 the choice is unhampered by any 
565 consideration of whether or not the 
manufacturer whose apparatus is 
° 365 used is an advertiser. We believe 
567 that by pursuing this policy un- 
368 swervingly we shall retain the con- 
369 fidence of our readers and at the 


same time help to maintain the 
industry on that higher plane 
so essential to jts prosperity, for by that means only 
confidence as between the public and the manu- 
facturer be assured. 

Our readers may naturally be surprised that we should 
devote this space to a reiteration of our policy, which 
(at least to our regular readers) must be already well 
known ; but we have reason to believe that the time is 
opportune for such a statement. 
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By H. F. SMITH. 


HE amateur is often advised to build, for reception 
| of the local-station, a simple receiver with a crystal 
detector and two stages of low-frequency amplifica- 
tion. There is a good deal to be said in favour of such a 
course, but it seems rather a pity definitely to forego any 
possibility of receiving distant transmissions when, by 
adding little but a reaction coil and two fixed condensers, 
it is possible to convert this arrangement to one which has 
a much more extended range and greater selectivity. This 
latter property, it may be argued, is of little benefit when 
local reception only is being considered, but it must not 
be forgotten that there is a possibility of alternative pro- 
grammes in the near future, and if and when this happy 
state of affairs comes to pass, any receiver altogether 
lacking this quality will be almost useless to those of us 
who may happen to live in the neighbourhood of a pair 
of ‘‘ alternative ’’ stations. | 
It may be thought that any attempt at obtaining both 
high- and low-frequency amplification simultaneously 
from a single valve will result in a reduction of quality. 


Fig. 1—THE THEORETICAL CIRCUIT DIAGRAM. The lettering A—D corre- 
9 0.6005 mf C 


with that ia Tee- S and 


e Q= ee = 0. 
0. 0005 mfd.; C;=0.001 mfd.; C= mid 


In fact, it has been stated that the tone quality obtain- 
able from a reflex set must inevitably suffer because an 
H. F. by-pass condenser is, of necessity, connected across 
the secondary of the L.F. transformer. It would be use- 
less to pretend that the addition of this cendenser does not 
give rise to some lowering of tone, but, provided its capa- 
city is kept down to the lowest possible value, and a trans- 
former of moderately low ratio is used, it seems likely 
that, until the perfect loud-speaker is devised, the slight 
loss on the higher audible frequencies is rather an advan- 
tage than otherwise. 


Principle of the Circuit. 
The circuit used in the receiver is given in Fig. 1, and 


is by no means new, although its possibilities seem to have 


been somewhat neglected. The theoretical considerations 
involved have been discussed at some length in The Wire- 
less World,' and the writer believes that a similar 
arrangement was described in an American contem- 
porary about a year ago under the title of The Old 
Dobbin ’’—presumably as a tribute to 
its reliability and“ pulling °’ powers! 
Its operation is best understood by can- 
sidering the action of the. reaction coil 
as reducing the damping present in the 
aerial-grid circuit and helping to build 
up a larger signal voltage across the 
secondary coil than would otherwise be 
obtained. To assist further in reducing 
damping and to increase selectivity, the 
crystal and transformer primary are 
connected across only a portion of this 
coil, to reduce the H.F. voltage. applied 
to the crystal, and consequently its 
loading effect on the circuit. Alter- 
natively, the reaction coil may be 
‘considered as the primary of an 


1 The Wireless World, April 28th, 


„ 1926, page 618. 
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The Simplest Refiex.— l 

H.F. transformer, with the coil to which it is coupled 

acting as its secondary, as well as performing the function 

of an aerial tuning transformer. l 
After rectification by the crystal, L.F. pulses are 

passed through the primary of the transformer, are 

stepped-up in voltage, and applfed as potential differ- 
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Fig. 2.—A: suggested modification, using ordinary 
nterchangeable coils. 


ences to the grid of the first valve. The second valve 
operates merely as an L.F. amplifier, the condenser C, 
- across its primary acting as a by-pass to the H.F. cur- 
rents which ‘are also flowing in this circuit. 


The Aerial Circuit. 


A coupled ‘f untuned ”’ aerial circuit is used, partly 
to increase selectivity, and also to enable the batteries 
to be earthed, as is always desirable in a dual-amplifca- 
tion set. This particular arrangement may be modified 
considerably without difficulty, and in Figs. 2 and 3 are 
shown circuits (omitting the L.F. valve) where standard 
plug-in coils may be used in an ordinary holder. In the 
first, variable reaction is obtained by swinging the anode 
coil, and in the second by means of the reaction con- 
denser (R.C.). Some slight difficulty may be experi- 
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Fig. 3.— Another possible modification, with capacity- controlled 
; reaction. 
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Fig. 4.— Construction of the aerial-grid transformer. 


enced in picking. up connection for the crystal on the 
secondary coil, but it will generally be possible to make 
a joint to its approximate centre point, which is suffici- 
ently accurate for our purpose. Moreover, a number of 
wentre-tapped coils are now available commercially. 
Assuming that the design given is to be followed in 
detail, it will be as well to start with the construction of 
the interchangeable gerial-grid, transformers. Two of 
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Fig. 5.— Connections of the aerial irid transformer ; the lettering 
corresponds to Figs. 1 and 9. 


these will be required, the first covering the 350-550 metre 
broadcast waveband, and the second from approximately 
1,200-2,000 metres, thus including Daventry, Radio- 
Paris, and several other Continental stations. Both are 
of similar construction, only differing in the windings, 
and are wound on ebonite tube formers 3in. in diameter 
and 34in. long. Each former has an ebonite cross-piece, 
dimensioned as in Fig. 4, fitted with four valve pins and 
one valve socket, the latter being used to prevent the 
N 
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Fig. 6.—Drilling diagram of the front panel. A, 7/16 in. dia. B, 3/8 in. dia.; C, 1/4 in, dia. ; D, 3/16 in. dia. ; E. 5;32 in. dia. ; 

F, 1/8 in. dia. countersunk. 
accidental reversal of the coil. This cross-piece is by application of a soldering iron to their heads before 
secured to the tube by two 6 B.A. screws at each end. If they are driven in. 
these are not available, wood screws may be used, if The secondary winding of the short-wave coil should 
undersize holes are drilled and the screws heated be put on first, and consists of sixty-five turns of No. 22 


Front view of the receiver. 
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Fig. 7 — Positions of components on the baseboard. ' 


a D.S.C. wire. Taps should be taken at the 25th, 30th, Figs. 1 and g, shows the ultimate connections of the 
35th, and asth turns from the grid end (marked A in various ends, the lettering corresponding in each case). 
Fig. 5; this diagram, considered in conjunction with The beginning and end of the winding and the tap con- 
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The set from above, showing positions of components. 
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The Simplest Reflex. — 


nections should be passed 
through inside the tube. The 
aerial or primary winding 
of ſifteen turns of No. 30 
D S. C. wire, spaced yin. 
apart, is separated from the 
secondary by eleven wooden 
strips about ĝin. in cross- 
section and 14 in. long, and 
an ebonite strip isin. long. 
din. wide, and zin. thick, 
which carries two projecting 
S B.A. screws, with deeply 
countersunk heads, for con- 
nection to each end of the 
winding. 

The long-wave transformer 
has a secondary of 250 
turns of No. 36 D.S.C. 
wire and a primary of 100 
turns of No. 40 D.S.C. 
with adjacent turns touching, and spaced from the 
secondary in a similar manner. Tappings are made at 
the rooth, 125th, and 150th turns from the grid end. 

The construction of the holder for these coils is clearly 
shown in the photographs accompanying this article. An 


The short-wave aerial-grid transformer. 
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Fig. 8.—- Mounting of grid-bias battery and by-pass condenser en the underside of the baseboard. 


ebonite strip zin. long, r}in. wide, and qin. thick, is 
fitted with four valve sockets and one pin, and is 
mounted on two brackets of a suitable height to bring 
the axis of the transformer to the level of that of the 
reaction coil. This will, of course, depend on the type 
of coil holder and coils used; in the set illustrated the 
overall height is 44in., the brackets being made of thick 
sheet tin (tinned mild steel). Those sold as panel sup- 
ports are generally suitable; they may be raised on a 
wooden block if necessary. 

In order to accommodate the grid battery and 1 mfd. 
by-pass condenser under the baseboard, and at the same 
time to give greater strength to the assembly, two wooden 
fillets, gin. wide by rin. deep, are fitted to its underside. 
This is shown in Fig. 8, and the panel drilling diagram 
is given in Fig. 6. 


Assembling Components on Panel and Baseboard. 


The assembly of the panel and baseboard, and the 
mounting of the components on both, are indicated clearly 
in Fig. 7 and in the photographs on pages 327 and 330. 
It will be noticed that battery terminals are not used; 


instead, two pairs of twin flex leads are soldered to tags 


supported on a small rectangular ebonite strip measur- 
ing zin. long, fin. wide, and fin. thick. This arrange- 
ment obviates the necessity of cutting a slot in the back 
of the cabinet, as all the leads may be brought out 
through a small hole. 

The method of wiring will be obvious from Fig. 9. 
except that the connections to the components under the 
baseboard are shown by lettering ; this point is explained 
in the caption under the drawing. Flexible leads fitted 
with wander plugs are used for the grid bias connections. 

Before -discussing the operation of the receiver, it is 
as well to consider one or two points which may arise 
if components of different type from those actually used 
by the writer are included. As usual in a reflex re- 
ceiver, it will be found that low-impedance valves give 
best results in the dual stage, except when very weak 
signals are being dealt with. This particular circuit, 
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LIST OF PARTS REQUIRED. 


1 Crystal detector (Harlie). 1 Fixed condenser, 0-001 mfd. (Atlas). 

1 Variable condenser, 0:0005 mfd. (Polar). 1 Fixed condenser, 1 mfd. (T.C.C.). 

2 L.F. transformers (R. I.). | | J Ebonite panel, 18in. x Sin. x jin. 

2 Valve holders (Cosmos). | 1 Baseboard, 18in. x Sin. i 
J Filament rheostat (McMichael). ; 1 Single coil holder. : 

J Fixed condenser, 0:0002 mfd. (Ailas.) 2 Ebonite tubes, 3in. dia., 31 in. long. 

1 Fixed condenser, 0-0003 mfd. (Atlas). 1 Grid bias battery, 9 volt (Ever-Ready.) 

1 Fixed condenser, 0:0005 mfd. (Atlas). i Terminals, wire, ebonite, screws, etc. 

j Approximate cost, without cabinet or accessories £5 10 o 
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however, is less exacting in this respect than are the be used, although only a power valve is really suitable 
majority, and, up to a point, practically any valves can for the I.. F. amplifying stage. | 
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Fig. 9.—THE PRACTICAL WIRING PLAN. The letters (f), (g), (h) and (j) refer to connections under the baseboard, which are as 
follows :—(f) to grid battery negative; (g) to one side of by-pass condenser and to grid battery positive; (h) to other side of by-pass 
condenser ; (j) to grid battery negative. 
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The Simplest Refilex.— 

The value of the condenser C,, shunting the secondary 
of the first L.F. transformer, is of some importance, and 
should be kept as small as possible, to reduce loss of 
L.F. amplification, particularly on the higher frequencies. 
This point has already been dealt with, and it will be 
found that a capacity of o.coo2 mfd. (that actually 
used) or 0.0003 mfd. is generally suitable. Similarly, 
too large a condenser should not be used across either 
primary. 


L.F. Transformer Connections. 


and 
results may 


The R.I. transformers have tapped windings, 
when a crystal of low resistance is used, 
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the aertal-grid transformer. It has been suggested that 
a number of tappings should be provided on each coil, 
and, as a preliminary measure, a flexible lead from the 
pin corresponding to the socket marked E should be 
connected to approximately the centre point of the coil, 
afterwards trying experimental alterations. A low-resist- 
ance crystal, such as treated galena, generally works best 
when connected across only a stall portion of the total 
inductance, while Perikon and similar combinations 


should be tapped on to a point nearer the grid end of the 
coil. 

It will be found that selectivity is increased as 
the connection is moved down towards the“ filament ` 
end of-the coil, and circumstances may make it desirable 


View of the receiver from the rear. . ie * 


be better if only a part of the primary inductance of the 
first, or ‘‘ reflex,” transformer is included in circuit. 
A high step-up in voltage is desirable, but it should be 
realised that when the transformer is connected to give 
this, the secondary shunting condenser will have a greater 
effect in lowering the tone of signals, and it will prob- 
ably be better to use only a part of the secondary. Turn- 
ing to the second transformer, which is in the anode 
circuit of the first valve, a reduction. of primary induct- 
ance can only be justified when a valve of exceptionally 
low impedance is used in the first position. Under 
ordinary conditions the connections shown in Fig. 9 will 
be best, although one of the secondary taps may be moved 
as a form of volume control, when it is found that the 
last valve is being over-loaded by loud signals. 
Another point which can best be decided by trial and 
error is the connection of the epa to the secondary of 


4 between this and 
obtainable with 


to effect a compromise — 
the greater signal strength 
a larger proportion of inductance. 


Final Adjustments. 


A total of fifteen turns has been recommended for the 
primary winding of the short-wave tuning coil; here, 
again, it is impossible to lay down a hard-and- fast rule, 
as the constants of the aerial-earth system with which 
the set is to be used may call for a greater or smaller 
number of turns. This applies with greater force in the 
case of the long-wave transformer, and an appreciably 
larger primary winding than that specified may be re- 
quired. Finally, the effect of a reversal in the connec- 
tions to the crystal connections should be tried. 

Very little need be said about the actual operation of 
the set, although the writer would 8 the point, 
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geographical), at the transmitting and receiving ends. 
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The Simplest Reflex.— 
made in previous articles, that no attempt should be 
made to adjust the crystal when the valve is anywhere 
near the point of oscillation. This applies to all com- 
binations of an H.F. amplifying valve and crystal. 
The reaction coil used should be as small as possible, 
in order to obtain smooth control, and to avoid large 
changes in the wavelength of the tuned circuit when it 
is moved. A No. 25 “ Lewcos : was found sufficient 


to give oscillation over the whole of the broadcast wave- 


SHORT WAVE 
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band, and a No. 100 of the same make is suitable for 
the long waves. 

It will be noted that both the negative side of the 
L. T. battery and the earthed end of the aerial coil are 


connected to separate terminals; this is to facilitate the 


subsequent connection of an external H. F. amplifier. 
Normally these two terminals should be joined together 
and to earth. It is hoped that it will be possible to 
describe the construction of a suitable H. F. amplifier 
in a subsequent issue of this journal. 


EXPERIMENTS 


In the Land of the Midnight Sun. 


By PIa Petey: R. F. 


| E are slowly but surely emerging fom the con- 

V \ fusion of the maze of phenomena that surrounds 
long - distance short-wave transmission and 
reception. Reliable communication on the ultra-short 
waves duting the whole of the twenty-four hours has been 
brought about by utilising a different frequency for day 
work, as compared with that required when darkness 
wholly or partly prevails between the two stations. 

We also have learned by experience that the wave- 
length varies with the latitude and longitude of the 
stations concerned. No single wave between 15 and 50 
metres remains constant during the whole twenty-four 
hours, over distances exceeding 1,500 miles. /mter alia, 
one naturally turns to the problem of screening (local and 
Are 
short waves affected by local conditions, geographical or 
otherwise? I hope to show in this article that reliable 
communication can be maintained day and night on low 
power, over 600 miles, when the transmitting station is 
located in an area where ordinary long-wave spark and 
C.W. signalling will not penetrate beyond a few miles. 
The following tests between a yacht cruising in the 
Norwegian fjords and a station in Hampshire undoubtedly 
proved the case for the short waves. 

Through the courtesy of Lieut.-Colonel B. S. Millard, 
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S. V. Adventuress from which the short-wave tests were conducted. 
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R.E., the necessary facilities were placed at my disposa! 
on board his motor yacht Adventuress. 

The aerials used were: No. 1, a single vertical wire 
slung from the top of the foremast and leading down 
tħrough a skylight to the operating cabin; total length 
65ft. No. 2, the outer wire of the yacht’s inverted L 
3-Wire aerial, giving a top span of 7oft. and a lead-in 
of 35ft. The former was used up to 500 miles, the latter 
beyond that distance. 


A 


The Transmitting Apparatus. 


The transmitting inductance consisted of two coils 
4hin. in diameter of No. 12 S. W. G. bare copper wire 
and the pancake helix off an old spark transmitter, which 
was used for aerial coupling. Mullard 6-volt receiving 
valves were used and worked excellently. | Wavelength 
was 43 metres and no contact to earth or counterpoise was 
used. One end of the aerial coil was taken direct to 
—H.T. 

The H.T. supply consisted of three ordinary H.T. 
batteries as used on broadcast sets, totalling 250 volts, 


in series with the yacht’s roo-volt D.C. mains. 


An ordinary 2-valve receiver (Detector and L.F.) was 
used with low-loss coils, and geared condenser, originally 
constructed by G2LZ and used in my tests in Iraq. 

At the ground station in Hampshire 
the aerial (a single-wire Hertz) had an 
average height cf 18ft. only, and was 
completely screened by telegraph wires 
and tin roofs. The location was badly 
placed in a hollow. The transmitter 
was identical with that used in the 
yacht, except the H.T. supply, which 
was obtained from a 200-volt accumu- 


H.T. battery. Tuo more valves were 
used in parallel, giving 80 milliamps, 
with key depressed, and lighting the 
3.5 1. pea lamp in the centre of the 
Hertz aerial, which had a small resis- 
tance coil in parallel, when on the 
fundamental of the aerial. A wave- 
length 43.75 metres was used. 


lator in series with the 150-volt receiving. 
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Short-wave Experiments.—. 

The yacht sailed from Southampton, and good QSO 
was maintained with England and Belgium, in the 
Channel. In the North Sea mid-day signals were first 
‘exchanged (see log). 
island of Utsire was sighted, the yacht's signals were 
easily copied in England, when the ship was transmitting 
on vertical wire aerial. 

We then had a glimpse of the region which we were to 
traverse, for the most important tests of all; narrow, 
winding stretches of placid waters, with picturesque moun- 
tains on all sides. From the ordinary radio point of 
view it appeared little short of a miracle if we could work 
the coast station of Bergen on spark (scarcely 50 miles 
off), and, viewing this preat screening barrier of Nature; 
I needed no further incentive to go below and ‘‘ try the 
air“ on the 40-45 metre band. The British and Con- 
tinental experimenters were coming in at good strength, 
unimpaired by the screening from the mountains. I had 
great qualms about the transmitter the power at my dis- 
posal seemed ridiculously insufficient to cover the 700 
miles to England, under these conditions. A test on the 
600 metres spark set revealed that we were inaudible 50 
miles away on that wave. Switching on the short-wave 
transmitter and tuning- up, no sign of a spark could be 
observed when the aerial switch was broken. 

A flashlamp bulb in series with the aerial feeder refused 
to light. No shock or burn was experienced by touching 
the aerial, so that it can truly be said that I was on low 
power. I checked the wave by coupling the wavemeter 
to the set, and absorbing a few milliamps. After a pre- 
liminary call I switched over to receive, and was rewarded 
by the friendly chirrup of the station at home. It was 
10 p.m. B.S.T. with me, and the Midnight Sun was still 
shining on the calm waters. Directly the sun had reached 
the level of the visible horizon (it never actually sets), 
England reported that my signal strength went up two 
points. The wavelength was 42.5 metres. 


Screening on 600 Metres. 


The following day a visit was paid to a liner at anchor 
in the fjords, near Merok. The Chief Operator demon- 
strated to me that, with 8 amps. in the aerial on 600 
metres, it was quite impossible to raise the coast station 
60 miles away, owing to the tremendous screening on all 
sides. With 12 amps. in the aerial, on C.W. on the longer 
wave, it was impossible to raise an English station. I 
confirmed these facts by independent tests on another 
Norwegian ship also anchored nearby, and on this vessel 
it was quite impossible to attract the attention of the coast 
station although 15 amps. was put in the aerial on 600 
metres. 

Returning to the yacht and resuming tests, no difficulty 
whatever was found in communicating with the testing 
station in England, with an input of 30 watts in daylight 
(1100 G.M.T.), the strength of reception both ends being 
R5. Confirmation of the signals from the yacht were also 
received from Poitiers in France, and from Holland, as 
well as from many British stations. 

The mid-day and night tests lasted for ten days. As 
far as I am aware, these are the first transmissions of this 
nature to be made from a station actually in the North 
Western fjords. It was never dark during the evening 


On the following day, when the 
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transmissions—a book (in small print) could be easily read 
on deck. 

The results obtained tend to show that the influence of 
geographical “ screening-’’ on the shorter waves is prac- 
tically nil, Nature rendering the necessary assistance 
through the medium of the Heaviside layer. 

The meteorological conditions during the day tests were 
as follows :— . 

Bright sunlight, with Cumulus Cloud. 

Barometer steady at 29 millibars. 

Up to 600 miles, only one valve was used for reception 
in England Daventry, on a 5-valve ‘‘ Fada ” Neutro- 
dyne Receiver, came in at good loud-speaker strength as 
far as the Norwegian coast. Once inside the fjords this 
station was inaudible. Rugby and Nauen’s signal 
strength was only R.5 at night! 


LOG OF STATIONS HEARD AND WORKED DURING 
THE TESTS: 


a 


G. 2IP(’phone) 2NM (phone) 200 20G 
5BY 5DA 5FQ 5MQ 
BMU 5QB 5PZ 5TZ 
6BT oTW 60X 6YU 

F. 8UDI 8VO 80QP 

B. Si V2 Y8 

K. K44 KW9 

Miscellaneous: EAR) NOPX NOBL YS7XX. 
SMWQ SMVJ 


Niaat Ranars.—2100-0000 Hours B. S. T. 


Dis- 
Strength. Fading. | tance. Remarks. 
Miles. 
R6 Nil 250 | In Channel. Rolling, but wave un- 
affected. 
No Test. 
R5 Slight 500 | O.K. 
R5 Nil 550 | O.K. i 
Sunday: |No Teat. . 
R6 Nil 720 Position : Ulvik. Screened. 
R5 Nil 800 Position: Vadhem; mountains af 
sides. Also worked Holland, mili- 
amps. 80. 
R6 Nil 750 Balholm; low cloud, rain. 
R6 Nil 750 | Ditto. 
R7 Nil 750 At Floro. Also worked G6BT. Signals 
reported R8. 


Week-end|: No Test with Enigland, but worked France, 1,150 miles. 
R5 Nil 950 


Rõ to RE Nil 850 | Very good communication. 


DAI IaHr RANOES (Mip-pay B. S. T.). 
Ship's Wave, 43.75 metres. 


Dis- l 

Strength.| Fading. | tance. Remarks. , 
Miles. 

R7 Nil 200 Mid-Channel ; barometer rising bright 


sun; 80 milliampe. in aerial. 
Off Newcastle ; ship rolling; jamming 


R5 Slight 380 
from dynamos. 


R4 Nil 500 | Off Norway ; bright sun. 

R4 Nil 650 | Steaming in Fjords ; heavy screening: 
bright sun ; high cloud. 

R4 Nil 700 | Heavy screening; hills on all sides; 


ships here unable to raise stations 
50 miles off with 10 amps. on 600 m. 
or C.W. on 2,200 m. 


~ 
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CLEARTRON 


THE WIRELESS WORLD 


NATIONAL RADIO EXHIBITION, OLYMPIA, SEPT. 4-18 
Be sure to see the new 


‘POPULAR’ SET 


embodying SIR OLIVER LOD GES great wireless achievement —the . 


LODGE ‘N’ CIRCUIT 


ADVERTISEMENTS.- 17 


This circuit does what no other circuit has done before. Without the use of reaction, and with a perfectly 
simple straightforward circuit, it gives as much volume as one with a large amount of reaction. It cannot 


interfere with other people’s reception. 


It has a purity of tone far superior to that of a reactive circuit 


and needs only one control. CLEARTRON have secured the world rights of the Lodge N Circuit, which 


is embodied in 2-valve (and 3-valve) sets. 


If you cannot inspect this wonderful invention at the Radio 


Exhibition, write for explanatory booklet with Foreword ” by Sir Oliver Lodge. - 


Complete Specification. 


Two CLEARTRON Valves, C.T. .08 
Standard, C.T. .08 Plus: 4-Volt Accumu- 


Marconi Ideal ransformer ; 

end Daventry Coils (four in N ). 
lent Noe 238003. 223625, and 11875 

oan ing. In CLEARTRON Speci 


Latte £15.15. 0 


complete 
including all Royalties. 
Installation included (except Aerial and erection) 
or 20/- cash and easy monthly payments. 


Ask about 
CLEARTRON’S 
NOVEL 
SERVICE 
PLAN 

: at 
STAND 
102 


Non-interfering 
Non-radiating 
Great volume 
-Extreme purity 
Keenly selective 
Highly sensitive 


SINGLE 
DIAL 
CONTROL 


Also be sure to see 


l 


CLEARTRON «co. VALVES 


and ask or send for 1926-27 Catalogue. 


STAND 135 


America’s foremost Valve, made in Britain’s newest factory. 


We should be glad to see our TRADE Customers at our offize—Stand 46. 


CLEARTRON RADIO LIMITED 


Telephone : Regent 2231/2. 


ONE, CHARING CROSS, LONDON, S.W.1. Works: Lirmingham. 


Telegrams : 


«c Cleartron, Westrand, London.” 


Advertisements for The Wireless World“ are only accepted from firms we believe to be thoroughly reliable. 


15 ADVERTISEMENTS. THE WIRELESS WORLD SEPTEMBER. 8TH, 1926. 


Entirely of British Origin and Workmansh ip. 


IY NGSTONE 


Pure Lead Grid 
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Sork Copy of Original British Government Test 
wk Certificate with ‘‘ Unique Booklet of the Battery 
fe Trade.” For the first time in Accumulator 
Manufacture history Tungstone issues a Priced 

Parts List of all component parts and plates. 


- TMN 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention. 2 
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EVERYMAN'S FOUR-VALVE RECEIVER. 
Further Notes on its Construction and Operation. 


HEN describing this receiver in the issues of 

July 28th and August 4th we were quite aware 

that considerable interest would be aroused 

amongst amateurs and wireless enthusiasts in general. 

For one thing, the set is easily constructed and very easily 

operated ; secondly, we stated, on page 145, that the set 

would receive about a dozen stations at good loud-speaker 

strength, although we knew all the time that a copy of 

this set in the hands of an amateur would receive twenty- 
five to thirty stations during an average evening. 


Use New Components. 


Now the reason for under-estimating the ability of the 
receiver was that we knew from experience that some 
readers do not feel inclined to buy new valves, even 
when those they have are old or of a very different type 
from the valves recommended, while others rush to try a 
new set, departing considerably from the lay-out of the 
original and use parts having, in some instances, very 
different electrica} characteristics from those recommended. 


H.T.+4 


SCREEN 


SOREEN 


H.T.+9 
O 


square law type, have a metal screen, and a maximum 
capacity of 0.00027 mfd. (Ci, Cz). Screening is always 
beneficial for electrical reasons, but a further great 
advantage possessed by screened condensers is that they 
are not likely to collect dust. When dust collects between 
the plates of a tuning condenser power is lost and the 
receiver will be noisy. The writer believes that all tun- 
ing ‘condensers should have a covering of some sort, 
preferably of metal, for then the metal covering can be 
connected to the earthed side of the condenser and act 
as an electrical shield. 

With condensers of 0.00027 mfd. and the parts arranged 
as indicated in the original article, the wavelength range 
is 220-570 metres. If 0.0003 mfd. tuning condensers are 
used, the wavelength range is 220 to above 600 metres ; 
with many tuning condensers rated at 0.0003 mfd. of the 
square law type, the lower wavelength is about 200 metres. 

Many readers have enquired whether straight line fre- 
quency: condensers of 0.0003 mfd. capacity can be used. 
They can be used, of course, but at the present time the 


H. T. 14 


| 6.8.2 


E 
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Connections of the receiver, reproduced from the original article. 


We felt, however, that the most inexperienced person 
could not fàil to get a dozen stations if he did not depart 
too much from the specifications of the origina] and 
used valves not very different from those recommended. 

We sympathise with those who wish to use parts they 
have by them or who wish to use cheaper parts or to 
use valves taking a small filament current, and these 
notes are written to assist them. We would suggest, how- 
ever, that readers should carefully consider whether it 
is not wise to scrap parts and valves which are out 
of date. 

The tuning condensers specified are of the corrected 
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arrangement of the broadcast stations receivable at satis- 
factory volume if not such that straight line frequency 
condensers simplify tuning. If the reader has a decided 
preference for these condensers he should equip them 
with a high grade vernier dial or he will find tuning rather 
difficult. 

High-frequency Transformers. 

These transformers have a secondary winding of 
27/42 D. S. C. Litzen wire wound on Paxolin tubes; card- 
board or ebonite will not do, as terminals fastened to the 
ends of tubes of either of these materials raises the resist- 
ance of the circuit and so lowers the amplification and 
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Everyman’s Four-valve Receiver  - 

broadens the tuning. Neither can solid wire be used: for 
winding the coils, nor Litzen wire having a different gauge 
or number of strands. The amplification of nearly 40 
for the high- -frequency stage is easily obtained by follow- 
ing the instructions. 

A few readers have asked whether the two transformers 
(Ti, Ta) can be made movable by fitting them with plugs 
and whether other transformers for Daventry can be used. 
To fit plugs to the transformers lowers their efficiency 
considerably and is not advised. 

The set was designed to work with a DEsb type of. 
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EVERYMAN’S FOUR-VALVE. 
World“ of July 28th and August 4th. 
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ally the same as a DEs. Here again the filament 
current is less. 

For the detector (V,) we have in the Mullard series 
a PMsa, a valve taking 5.5 volts at o. 11 ampere and 
having a u of 40 and an R of 120,000 ohms. We can 
therefore recommend the PMs for V, and V,, the PMsa 
for V,, and the PM for V., and these valves will give 
the same amplification and selectivity as the original ones. 
It should be noted, however, that when the PM 5a valve 


is used as the detector, a short-circuiting plug should be 


inserted at R, and a 7-5 ohm resistor at R,. 


It was pointed out in the original article that 2-volt 


—— P 
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A reader's excellent reconstruction of the two control four-valve receiver described in The Wireless 
The outstanding features of the instrument are the simplicity of construction and even greater 


ease of operation. A reader referring to his experiences with the set within two Gays of its completion, writes: There seem to 


be stations at loud-speaker strength all round the condensers, and selectivity is all that could be asked for.” 


Note the glass panel 


in the example above. 


valve at V, and V,, a Cosmos SP18 Green Spot at V, 
and a DEs valve at V.; obviously, valves having charac- 
teristics closely similar to these can be used. 


Effect of Different Valves. 


Let us examine the Mullard series of PM valves. The 
PMs valve takes 5.5 volts at o. 11 ampere, has an amplifi- 
cation factor () of 18 and A.C. resistance (R) of 19,000 
ohms, which is practically identical with the character- 
istics of the valve described on page 111, except that it 
takes less than half the filament current. Also the PM6 
has a u of 7 and an R of 6,000 ohms, which is practic- 


valves could be used, provided they were of a suitable 
type, and it was mentioned that as they differ in general 
from 6-volt valves (in that for a given p they have a 
higher R) less amplification would be obtained; an excep- 
tion is in the case of the Cosmos valves. When a fairly 
heavy filament current is not objected to, Cosmos SP18 
Green Spot valves can be used at V,, V,, and V,, with 
a Red Spot valve at VI. These valves take a filament 
current of o.3 ampere each. The Green Spot valves 
have a u of 15 and an R of 17,090 ohms, while the Red 
Spot has a u of 7 and an R of 8, ooo ‘ohms. These 


characteristics are not very different from those of the 
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Everyman’s Four-valve Receiver.— 

6-volt valves recommended, but it must be remembered 
that the plate battery voltage used should not exceed 120 
and that both the resistors R, and R, should be short- 
circuited or removed from the set. 

In the PM series we have the PMI H.F. and the PM2. 
These valves take 0.1 and 0.15 ampere respectively at 
2 volts and have a p of 13.5 and 5.5 and an R of 28,000 
and 9, ooo ohms. With a PM at VI, the amplification 
obtained is about half as much as when a PM5 is used 
but tuning is sharper. The L. F. stage, which includes 
V, and T., will also give less amplification than the 
standard arrangement. Even so, when it is essential that 
2-volt valves taking a small current are used, the per form- 


ance is quite satisfactory although the range and volume 


will not be so great as that of the standard set. 

Other 2-volt valves are the Marconi or Osram DE 
H. F., DE2 L. F. DER and DE6. The DE2 series take 
0.12 ampere, the H.F. type having a u of 12 and an R of 
45,000 ohms; the L.F. type has a p of 7 and an R 
of 22,000 ohms, while the DER takes o. 3 ampere, has 
a u of g and an R of 32,000 ohms. Thus the DE2 H.F. 
is not a suitable valve for this receiver,. except as a 
detector and even here it would be better to use a DER. 
If a DEZ H.F. is used in the H.F. stage, tuning will 
be much sharper than in the standard Set, but the ampli- 
fication will be poor. 


A suggested arrangement is DER valves for Vi, v. 


and V., with a DEG for V.; the latter valve takes o. 5 
ampere, however; a further possible arrangement is a 
DEz L. F. at V, and V, a DEZ H. F. at V, and a 
DE at V., but che ampliſication will be very poor. 

Two valves of the Cossor series are also suitable for 
this receiver, Point One (plain top) and the Stentor Two 
(green top). The Point One takes o. 1 ampere, has 


Detector and two- valve amplifier with switch for cutting out the first L. F. valve. 
A 31 


another having a p of 9. 
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a uh of 9 and an R of 22,000 ohms, while the Stentor 
Two takes 0.15 ampere, has a u of 8 and an R of 
8,000 ohms. Cossor Point One (plain top) valves can, 
therefore, be used at Vi, V, and V,, and a Stentor 
Two at V,. Here again the amplification will be much 
less than that given by the standard arrangement, using 
6-volt valves, but those who prefer 2-volt valves will 
find the Cossor series satisfactory. 

We wish to make it quite clear that for a given A.C. 

resistance the amplification obtained depends on the ampli- 
fication factor of the valve; for example, the H.F. trans- 
former is designed for a valve of about 20, ooo ohms and 
if two valves having approximately this A.C. resistance 
are compared it will be found that the one having a p of 
18 will give at least twice as much amplification as 
A further point is this, that 
it is not possible to redesign the circuit in any way (ex- 
cept by adding a valve) to compensate for the reduced 
amplification. 
Valves having a very high A.C. resistance such as the 
PMsa or Cosmos SP18 Blue Spot, are not at all suitable 
for use with H.F. transformers of the pee used in the 
standard receiver. 


The Aerial. 


Owing to the extremely high amplification obtained 
from the set it is possible in many instances to use quite 
a small aerial and still receive a large number of stations. 
Tuning will, of course, be sharper whén.a small outdoor 
aerial is “used ; consequently many users ya find it advan- 
tageous to cut down their aerial. i 

A further point of interest is the deot: The plate 
voltage applied to this valve is not at all critical, and 
should be reduced to the point where a further reduc- 
tion weakens the signals. 


SWITCHING L.F. AMPLIFIERS. 


HE advantages of switching out 
-the intermediate stages of an 
L.F. amplifier are now universally 
recognised, but are. nevertheless, so 
important that reiteration is justifiable. 
The last valve in an amplifier is a 
power converter and the intermediate 
stages are, or should be, designed 
purely as voltage amplifiers. For the 
intermediate stages high-impedance 
valves are often desirable; but valves 
of this type would be quite unsuitable 
if called upon to supply the loud- 
speaker with energy. 

The circuit diagram shows an effec- 
tive method of switching out the first 
stage of a two-stage choke-coupled 
amplifier. By fitting a third arm to 
the change over switch it would be 
possible to extinguish the filament of 
the first L.F. valve at the same time 
that it is switched out of circuit.— 
J. W. W. 
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IMPROVING SURFACE INSULATION. 

Where a receiver has to be worked 
in a damp atmosphere the interior of 
the cabinet may be.kept free from 
moisture by a few lumps of calcium 
chloride placed in a suitable recep- 
tacle inside the cabinet. A small test 
tube clamped vertically to the side of 
the cabinet will be found best as the 
narrow neck will prevent the chemical 
from being spilled. 

The calcium chloride should be ex- 
amined from time to time and renewed 
when necessary. The need for 
renewal will be indicated by the fact 
that the solid lumps have entirely gone 
into solution with the moisture ab 
sorbed from the air.—W. Sə C. 
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COVERED PANEL. 
Many components, particularly 
variable condensers and filament re- 
sistances, are fixed to the front panel 


= “QYyyyyy 


Improving the appearance of a receiver 
panel. 


The arrange- 
seldom 


>y countersunk screws. 
ment of these screws is 


symmetrical and the appearance of 
the front of the panel is entirely 
spoiled. 

By covering the panel with a thin 
sheet of ivorine cut exactly to the same 
size, through which only the essential 
Shafts are carried, a very pleasing 
effect is obtained. A further advan. 
tage is that the same panel can be 
used in the building of a new set 
since the original holes will not be 
visible from the front. 

It is, of course, essential that al! 
heads of screws should be weil 
countersunk to avoid contact with the 
ivorine.— E. J. H. R. 
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LEAD-IN INSULATOR. 

The lead-in insulator shown in the 
diagram was improvised to bring in 
the aerial down-lead through the 
wooden roof of a hut. 

Two glazed porcelain covers from 
electric light ceiling roses are clamped 
over a hole in the roof by means cf 
a length of No. 2 B.A. screwed rod, 
the aerial down-lead and connection 
to the aerial terminal of the set being 
connected to terminals at each end of 
the rod. Rubber washers between 
the porcelain covers and the roof 
effectively prevent ane ingress of 
water. 1 


Valves for Readers. : 


For every practical idea sub- 
mitted by a reader and accepted : 
for publication in this section the : 
Editor will forward by post a : 


receiving valve of British make. 
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The method is equally applicable 10 
a slate roof though more care and skil! 
is required in cutting the“ hole.— 
D. P. D. 


— lll Z 


Roof insulator for the aerial down lead. 
0 0 oo 
BATTERY CASE. 


Readers who may be in possession 
of run-down ‘‘ Ever-Ready ” 66-volt 


H. T. batteries will find that the tin 


container makes an excellent carrying 
case for D.T.G. cells. 

The pitch covering on the top of the 
old battery should be chipped out and 
the zinc containers and spacers re- 
moved. A carrying strap, which may 
conveniently consist of a suitable 
length of 1-in. canvas belting, is then 
fitted to each end of the case. It 
will be found that three D.T.G. cells 
are an easy fit in the case and woodea 
packing pieces should be inserted at 
each end. If these are made equal to 
the height of a D.T.G. cell and are 
slotted at the top to locate the carry- 
ing strap the stability of the battery 
as a whole will be improved.— 

. 
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OPENING SCENES AT OLYMPIA. 


HE National Radio Exhibition of 1926, which 

was formally opened at Olympia on Saturday last 

by Vice-Admiral Sir Alfred E. M. Chatfield, 
NC. B., K. C. M. G., C.V.O., Third Sea Lord, un- 
doubtechy eclipses its predecessors in general interest, 
and is more truly representative of the British radio 
industry as a whole. On this occasion the leading manu— 
facturers, not only of complete sets but of component 
parts, have all combined to provide the ever-increasing 
multitude of wireless enthusiasts with a complete and 
comprehensive display of their latest achievements, which 
undoubtedly will prove to be not only of the greatest 
interest to the experimenter, the home constructor, and 
the general public, but also a 
powerful stimulant to the wireless 
trade. 

The formal opening took place’ 
at noon, ancl, after a few intro- 
ductory remarks by Mr. A. E. 
Moody, the Chairman of the Com- 
mittee, Admiral Sir Alfred Chat- 
field formally declared the Lxhi- 
bition open. 

In the course of his speech he 
emphasised the immense changes 
that had taken place in naval and 
general sea-going life since the ad- 
vent of wireless. Thirty years 
ago when a ship left port it was 
practically isolated until again 
within sight of land, whereas 
now ships in all parts of the world 
can keep in touch with one 
another and with land. Wireless 
has entirely changed the whole 
aspect of naval warfare. The 
Navy and the British Empire is 
kept in touch all over the world 
by the use of wireless telegraphy. 
The Admiralty in London is 
enabled to communicate with ships 
in the middle of the ocean and in 
all parts of the world. During 
the late war wireless was one of 
our greatest aids. 

“The Exhibition, he con- 
tinued, is representative of all 
sections of Manufacturers and 
Traders, and people will be able 
to see not only the sets but the component parts for 
broadcast work. ` 


‘ Selectivity can now be obtained with comparative 


ease of adjustment. Stability is assured without undue 
loss of efficiency and power. Reaction, that continual 
menace to the well-being of broadcasting, is gradually 
being improved. These are a few of the improvements 
which have engaged the attention of the manufacturers 
and their techmical staffs. Much has been done, but 
much remains to be done. It must be remembered, how- 
ever, that in any new scientific application such as wire- 


- 


Vice-Admiral Sir Alfred E. M. Chatfield, 
Kk. C. B., K. C. M. G., C. V. O., Third Sea Lord. 


less, progress, though relatively rapid at first, eventually 
slows up, and we must not expect every year to have 
some new and wonderful invention. 

“ The exhibition of component parts will be of great 
interest to that large body of enthusiasts commonly 
called wireless amateurs. This body includes many men 


and women who possess a far-reaching knowledge and 


experience of wireless theory and practice, and the 
achievements of these amateurs in the application of low- 
power, short-wave transmissions for long-distance com- 
munication is familiar to all of you. The value of their 
work has been fully appreciated by the Admiralty, and, 


I am sure, ali Government establishments who are con- 


cerned with wireless communica- 
tion. 

‘* I would like to add, however, 
that the value of amateur experi- 
menters will be greatly enhanced 
if careful record is kept of circuits 
and conditions attending any long- 
distance communication that they 
may be fortunate enough to 
achieve. 

In conclusion, may I draw 
your attention to the fact that this 
Exhibition of British wireless re- 
ceivers and their accessories is a 
wonderful example of the finest 
British workmanship; in nothing 
is a high standard more necessary 
than in materia] which deals with 
wireless. No one is satisfied with 
his wireless set unless it is almost 
perfect, and, if you wish to be 
rewarded by as near as possible 
perfection in your purchases, ] 
cannot do better than advise those 
who come to the Exhibition to con- 
fine their purchases always to 
British goods. 

Captain Richard, in moving a 
vote of thanks to Sir Alfred 
Chatheld for opening the Exhibi— 
tion, expressed the appreciation of 
the British radio industry of the 
frank tribute paid by him to 
British workmanship and enter- 
prise. 

It is interesting to recollect that 
about this time twenty-five years ago the first wireless 
signals were received in St. John, Newfoundland, from 
Poldhu m Cornwall, and one of the most attractive of 
the historical exhibits is the representation of the scene 
outside the old barracks on Signal Hill, when the three 
dots of the Morse S ”’ proclaimed in feeble tones the 
conquest of the Atlantic by wireless. 

The latest developments of the wireless industry are 
noted and described elsewhere in our columns, so, in 
this brief review, we will merely outline the various 
features likely to interest the casual visitor and to im- 


[Photo: Claud Harris, Lia. 
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Opening Scenes at Olympia.— 

press on him the marvellous and rapid growth of wire- 
less from the simple spark coil, with comparatively un- 
tuned transmitter, to the modern valve transmitter whose 
wavelengths are controllable to a fraction of a metre; 
from the early grunts and squeaks of radio telephony, 
which required an expert to interpret, to the almost per- 
fect reproduction of speech and music to which we have 
now grown accustomed, and, finally, to the new possi- 
bilities of radio-television which, however, is still in the 
purely experimental stage, and exemplified by the Baird 
Television transmitter of which a model is shown at the 
Osram Valve stand. 

An Exhibition of this kind serves a two-fold purpose. 
First, and obviously, to enable the man engaged in 
serious research to see and compare the latest designs and 
inventions, and, secondly, to interest the average man 
or mere listener, to whom wireless is still an unfathom- 
able mystery, and draw him quietly and imperceptibly 
into the ranks of the enthusiasts. 

Though, in, general, this Exhibition is chiefly con- 
cerned with the present developments, an interesting col- 
lection of past and present apparatus is shown at the 
stand of the Radio Society of Great Britain in the 
Gallery, where may be seen some of the original Round 
valves, the Langmuir valve, and a variety of old mercury 
coherers. Here, too, is the Standard Wavemeter con- 
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structed by several members of the Transmitter and 
Relay Section for use in calibrating members’ transmitters. 

The broadcast listener will be attracted by the B.B.C. 
exhibit in-tbe Gallery, where he may see a replica of the 
main Studio at Savoy Hill, gain an idea of the routine 
work carried out by the announcer, and not only see 
artists actually performing, but 
also hear them by means of a loud-speaker outside the 
Studio. In the adjoining room he will see the engineer 
actually controlling the volume of electrical power trans- 
mitted over the landline to the transmitter. 

The listener and the wireless industry in general will 
be interested in the scheme promoted by the Joint Com- 
mittee of the Radio Society of Great Britain and the 
Wireless League for the registration of wireless traders 
and repairers, particulars of which can be obtained at 
the stands of these respective bodies. It is well known 
that efficient traders and repairers have had a difficult 
task in gaining the confidence of the public, owing to 
the number of incompetent people claiming to be experts. 
It is, therefore, proposed to compile a register of those 
traders who can be depended upon to sell reliable goods 
and to give satisfactory service to the public, and. in 
addition, those who are competent to undertake. repairs 
and the maintenance of wireless apparatus and acces- 
sories. Every registered trader will exhibit a sign oa 
his premises, and will be supplied with a certificate. 


Vice-Admiral Sir Alfred E. M. Chatfield opening the first National Radio Exhibition. 
Chairman of the Exhibition Committee, and Capt. Richard who proposed the vote of thanks. 


Behind him may, be seen Mr. A. E. Moody, 
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New Components and 
_ Accessottes. - 


The en nen described in the following pages have been selected either 
on account of the general merit of their design, or because they are being 


EUREKA H. F. COUPLINGS. 

The broadcast band is covered by a 
transformer in which the windings are 
run on side by side on a ribbed former. 
The diameter of the former is about 3in., 
the length being the same, and the wind- 
ing ratio is 1 to 1. To cover the wave 
band 150 to 3,500 metres five transformers 
are needed, those for the longer waves 
being of similar overall dimensions to the 
short wave transformers, though the 
winding is arranged in eight sections. 
The sections are wound alternately pri- 
mary and secondary. Interchangeability 
is provided by means of pins and sockets, 
the latter being carried on an ebonite 


base piece. o types of fitting are 
available, the standard four-pin base as 
well as one with more widely spaced 


pins. The windings are of green double 
silk wire, and are protected by a cellu- 
loid wrapping: 

An aerial circuit coupler of somewhat 
similar construction is also available, as 
wel] as a range of transformers with 
tapped secondary i for use in 

lanced circuits. j ; 

eR O 0 0 * * oe 
ORTHOCYCLIC CONDENSER. 

This -is a straight line frequency con- 

denser of compact design. The end 
É 3 


shown for the first time. 


plates of polished aluminium are almost 
rectangular, and are held rigidly apart 
by means of three ebonite spacing rods. 
Support for the fixed plates is obtained 
by two sets of short ebonite stems. A 


ball race is fitted and a braided pig-tail 


connector is attached to the lower end 


Eureka interchangeable transformer. On 

`~ right, an aerial transformer, with un- 
tuned pee = and tunable —— 
ding. ae" 


a) a he shaft. In addition ‘to the usual 


ones-hole fixing, three screws with spacers- 


are supplied to obviate the risk of dis- 
torting the end plate when tightening” ef 
on to the face of the instrument p 


The projecting end of the shaff !s 
standard zin. This component is of 
attractive appearance. 


Stand No. 107.—Portable Utilities Co., 
Ltd., Fisher Street, London, W.C.2. 
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CYLDON S.. F. CONDENSER. 

The square law type Cyldon condense) 
is well known, and a new model has now 
been introduced, giving straight line fre- 
quency eres ith the exception of 
the shape of the plates, the construction is 
exactly similar to the square law capacity 
type. The end plates are of thick alu- 
minium and polished all over. Fixing is 
arranged by three screws suitable for 
either jin. or 3-l6in. panels, a drilling 
template being supplied, The top bear- 
ing is of bronze, is zin. in length, and 
is split, making an exceedingly good fit 
on the spindle. A thrust face zin. in 
diameter gives the necessary friction and 


controls the setting up of the moving 


plates, while the bottom bearing consists 
of a cone and steel ball. Hard No. 20 
S.W.G. alunimium is used for the con- 
struction of the plates, and the edges are 
articularly clean. The moving plates are 
raced across at their extremities. Sup- 
port for the fixed plates is obtained by 
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ebonite spacers well arranged in regard to 
the electrostatic field. A phosphor-bronze 
pigtail connector joins the spindle to the 
frame terminal. 


The new Eureka S.L.F. condenser is 
provided with three fixing screws as 
well as one-hole fixing. 


TEMPRYTES. 


A small fixed resistance is contained in 
an ebonite tubular case about lin. over- 
all. 
which is supplied separately. These 
should be useful as an aid to simplifica- 
tion and reduction of the number of 
controls. 

Stand No. 101.— Sydney S. Bird and Sons, 
Cyldon Works, Sarnesfield Road, En- 
field Town, Middlesex. 


The Cyldon condenser is now produced 
with plates giving straight line frequency 
í tuning. 


VERNIER ATTACHMENT. 


The drive is transmitted to an india- 
rubber ring which in turn engages on the 
edge of the instrument dial. It is so 
arranged that when the fine control is 


not required the dial is left free. The 
operating knobs project 2in. from the 
face of the panel. 
= OOOO 
A.C. AND D.C. BATTERY 
ELIMINATORS. 
Full-wave rectification is obtained 


either by the use of two half-wave valves 
or, owing to the provision of cross-over 
connectors between the valve sockets, a 
single full-wave rectifying valve may be 


mately 60 and 150 volts. 


It is arranged to clip into a holder | 
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inserted in either holder. The power 


transformer is of large size with high 


insulation between the sections and mid- 
point tappings on both output windings. 
After rectification by the use of Mul- 
lard D.U.5 or D.U.10 type valves 
smoothing is accomplished by the usual 
chokes and condensers, though it is in- 
teresting to note that both open and 
closed core transformers are fitted and 
series connected. The shunts are very 
liberal in size. Various voltage outputs 
are produced by shunting the rectified 
output across a potentiometer, and two 
fixed tappings are made to give approxi- 
A third out- 
put voltage is controlled by a multi- 
contact switch, which gives any 
potential in small steps up to the maxi- 
mum of 150 volts. Four tappings are also 
provided to give grid biasing potentials 
of 4, 8, 12, and 16 volts. The entire out- 
fit is accommodated in a steel box and is 
of good appearance. . 


Fixed - value resistances for 


filament 
current regulation are becoming in- 


creasingly popular. This is the new 
Tempryte made by the manufacturers of 
the Cyldon condenser. 


Consisting of smoothing equipment and 
a potentiometer voltage control, a D.C. 
mains unit is available which is similar 
to the A. C. set except that the rectifying 
apparatus is omitted. A protecting con- 
denser is fitted for connection in the 
aerial circuit, and a connecting strap in the 


grid bias circuit is changed over, depend- 


ing upon whether the positive or the 
negative of the mains is connected to 
earth. 


Stand No. 80.—H. Clarke and Co. (Man- 


chester), Ltd., Atlas Works, Eastnor, 
Old Trafford, Manchester. 


The 
device of H. Clarke & Co. (Manchester), 
Ltd., the Atlas Verniaknob 


easily-attached critical control 


UTILITY MICRO-DIAL. 
Careful examination of the dial reveals 
entire absence of backlash, the drive 
being positive in either direction for the 
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merest movement of the slow adjustment 
knob. Three rollers are rotated by the 


fine control knob, which revolves on the 
rim of a large diameter cup-shaped press- 
ing, producing a reduction ratio of about 


Atlas H.T oattery eliminator for use 
with A.C. supply. It is a full-wave 
rectifier with liberal smoothing equipment 
and totally enclosed in a steel box. Grid 
biasing potentials are also provided. 


70 to 1 with a perfectly positive drive. 
Propulsion is obtained vy contact with 
a stationary piece which is held in posi- 
tion by washer and a small upright 
clamped down under the nut used for 
one hole fixing. A ball race is fitted as 


a thrust bearing, and a substantial alu- 


minium plate is clamped to the underside 
of the large dial. The mouldings are of 
good, clean appearance, and the dial, 


New type Utility Variable Condenser. 


which is 4in. in diameter, can be used 

with all makes of condensers. 

An improved form of Utility condenser 
is also shown, and, like the earlier 
types, is fitted with a bearing at only 
one end of the shaft: In the construc- 
tion of this bearing, which is of liberal 
length, a double ball race is fitted with 
gin. balls, large sized balls being a dis- 
tinct advantage. A pigtail connector 
joins the spindle to the end. 

Stand No. 74.—-Wilkins and Wright, 
Ltd., Utility Works, Kenyon Street, 
Birmingham. 

0000 


INTERCHANGEABLE AERIAL 
COUPLINGS. 


A range of four interchangeable aerial 
couplers covers the broadcasting band of 
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The Wireless Show.— 
wavelengths, including the long-wave 
stations. 


for the shorter wavelengths, and the long- 
wave coils are built in sections. 


The 


The Utility condenser has a bearing at 

one end only. It is of substantial con- 

struction and is fitted with a double ball 
race. 


formers are nearly 3in. in height, and are 
ribbed to support the turns out of con- 
tact with the face of the insulating cylin- 
der. These inductances are intended for 
use in the untuned aerial circuit arrange- 
ment. 

A range of centre-tapped coils of simi 
lar construction is also shown. These 
should be nseful in the various modifica- 
tions of the Hartley and Schnell circuits 
and neutralised tuned anode arrange- 
ments. 


Radiax plug-in tuning inductances con- 
sisting of coupled windings. | 


An oscillator coupler on similar lines 
has a tunable 8 winding and fixed 
plate and ‘‘ pick-up” coils, the latter 
being readily accessible for regulating the 
extent of coupling by adjusting the num- 
ber of turns. All coils are wound with 
double silk-covered wire, and supplied 
with a screw-down base piece for base- 
board mounting. — 


RADIAX D.C. UNIT. 


On the same stand is shown an H.T. 
battery eliminator for operation on D.C. 
supply mains. The various potential out- 
puts are obtained by the potentiometer 
method, the resistance winding being car- 
ried on a spool inside a perforated alu- 
_ minium case. The wire used for the 
potentiometer is liberal in gauge, arranged 
as a single layer and well ventilated. The 
terminal strip is supported between end 
plates, which are of cast aluminium, and 
provision is made for a liberal range of 
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Single-layer windings are used 


in and out of circuit. 
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output voltages. The smoothing con- 
densers and chokes are concealed inside 
the coil. 
Stand No. 97.—Radiax, Ltd., 16, Palmer 

Place, Holloway Road, N.7. ; 

o o OO 

PEERLESS SWITCHES AND 

i RHEOSTATS. 

The increasing popularity of battery 
eliminators as a, source of H.T. supply 
has created the need for a switch de- 
signed for making the H.T. circuit after 
the filaments are switched on. If the 
H.T. potential is applied directly to the 
receiver before the valve filaments are 
heated there is a danger of the smooth- 
ing condensers breaking down. This diffi- 
culty is overcome in the design of the 
Peerless Master Switch, which consists 
of a rheostat for bringing the filament 
brightness slowly to a maximum, after 
which the H.T. supply -circuit is closed. 
This switch is the only one of its kind, 
and should find application in receiving 


a` 2 
— PS 
Radiax H.T. battery eliminator for D.C. 
supply. The smoothing apparatus is 


enclosed inside the cover which carries 
the potentiometer winding 


sets designed for operation from the 
mains. The knob and dial are of attrac- 
tive appearance, being of small diameter 
with indications engraved on a silvered 
scale. 

Of similar external design is a two-pole 
change-over switch fitted with five con- 
tacts useful for switching valve stages 
The contacts are 
arranged so that a minimum of stray 
capacity is presented between them, and 


the switch can safely be used in radio 

frequency circuits, 

Stand No. 76.—Bedford Electrical and 
Radio Co., Ltd., 3-22, Campbell 


` Road, Bedford. 


Wates Bros. D.C. battery eliminator. 


D.C. BATTERY ELIMINATOR. 
The leads from the mains are led to a 
smoothing equipment, consisting of 
chokes in both main leads and large-capa- 
city bridging condensers. A potentio- 
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meter shunts the smoothed. output, and 
by means of three plugs and sockets, two 


Two windings are accommodated in the 
new type Igranic coil. They may be 
connected separately or linked together 
. to form a tapped winding. 


ELE: potentials are available for the 
detector and amplifying valves. Another 


Igranic Pacent S. L. F. condenser is now 


entirely British made. The plates are of 
brass and the insulating material is 
Isolantite. 
pair of terminals provides for connecting 
a protecting condenser in the earth leads. 
The outfit is enclosed in a polished oak 
case, the connections being carried on 
am insulating strip. 

At this stand is also shown the Wates 
Microstat which, although not new, hav- 
ing been introduced in the early days 
of broadcasting, has undergone minor 
internal modifications. The particular 
merit of this form of filament rheostat 
is that it may be used with either bright 
or dull emitter valves, and this is shown 
on two demonstration sets, one rheostat 
being connected to contro] a valve of the 
0.06 type, and another regulating the fila- 
ment current of a bright emitter. The 
rheostats are sectioned to show the 


construction. 


Stand No. 19.—W ates Bros., Ltd., 12-14 
Great Queen Street, London, W.C. 
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IGRANIC CENTRE-TAPPED COILS. 
These are a special type of “ XIlos ” 

coil, in which the winding is built up in 


Grid leak and Igranic- Freshman con- 
denser attached to the new type moulded 
supporting bracket. 


two halves, the ends of each half being 


brought out to separate contacts. With 
the ends of each winding available for 
connection as separate coils, this new 
component is useful in a number of ways 
in connection with the making up of 
stabilised intervalve couplings. The two 
halves of the coil may be joined in series 
to form a single coil without the centre 
tapping, or each half may be used singly. 
A four-connector base is supplied for use 
with this coil and is designed for base- 
board mounting. A wavelength minimum 
of 110 metres is provided in the series 
which extends to a maximum wavelength 
of 3,500 metres, 4 


` 
S.L.F. IGRANIC-PACENT 
CONDENSER. 
It is interesting to observe that this 
condenser, built somewhat on American 


The''ifylo” Battery in which the cells may 
be either series or parallel connected by 
a large barrel type switch. 


lines, is now entirely of British manu- 
faeture. 

Igranic-Pacent condensers are of high- 
grade construction with low loss 
characteristics and negligible minimum. 
capacity. The fixed and moving plates 
are of brass, riveted together and sol- 
dered, ensuring permanent alignment and 
sound electrical connection. The channel- 
shaped frame is particularly rigid, and a 
reliable system of connection with the 
moving plates is adopted. The insulat- 
ing material is Isolantite which is pro- 
bably one of the best dielectric materials 
available for use in variable condenser 
construction. Only two small pieces are 
fitted, and they are arranged so that the 
absorption losses are reduced to an ex- 


tion to the moving plates. 
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tremely low value. Positive stops are 
rovided at minimum and maximum. 
The bearings are dustproof and particu- 
larly well set up, giving a smooth rota- 
In addition 
to a reliable single hole fixing, a flange 
is provided so that attachment to. the 
panel can, if desired, be made by three 
screws. ‘This condenser is available in 
two capacities of 0.00035 and 0.0005 mfd., 
the former being suitable for tuning a 
closed circuit for H.F. intervalve 
coupling over the entire short-wave 
broadcast band. 
Square law condensers of similar con- 
struction are available, with capacities 
of 0.0003, 0.0005 and 0.001 mfd. The 
condensers are supplied without dials. 


IGRANIC GRID CONDENSER AND 
LEAK. 


To facilitate the mounting of the 


fixed - capacity con- 
a leak re- 


Igranic - Freshman 
densers in association with 


sistance, a moulded bracket is now avail- 


P 


One of the lowest priced intervalve 
transformers on the market, the new 
Lissen 1°3 transformer. 
able, suitable for screwing down to a base- 
board. The condenser is supported 
edgewise so that this system of mounting 
can quite safely be made use of when the 
panel or baseboard to which it is attached 
is of metal or wood possessing poor in- 
sulating properties and the undesirable 
effects of capacity to earth eliminated. 
Stand Nos. 72 ann 73.—Igranic Electric 
Co., Ltd., 147, Queen Victoria Street, 

London, E.C.4. 


Lissen, Ltd., new produce a Mansbridge 
condenser. It is enclosed in a moulded 
case and is of good appearance. 
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THE “ HYLO ” BATTERIES. 
The D.P. Battery Co., Ltd., have 
introduced an entirely new form of secon- 


The Lissen binocular coil has a limited 
external field. 


dary high-tension battery. The principal 
feature is the provision of a large 

type switch extending the full length of 
each bank of twelve cells, which, when 
rotated, will provide on the output ter- 
minals 24 volts, 6 volts, or 2 volts, or 
disconnect the battery, leaving all cells 
open-circuited. The scheme is rather an 
ambitious one, and, in consequence, the 
moving parts, in order to overcome the 
difficulties of corrosion, are of necessity 
robustly constructed and liberal in size. 
The contact strips are carried on a 
moulding, and move between a large num- 
ber of springs connected to.the terminals 


The“ Penton ” coil holder, with adjustable 
helical gearing and locking device. 


of the individual cells. Considerable ad- 
vantage is gained by the provision of the 
switching system. It isẹ for instance, 
much more economical to charge a high- 
voltage battery at a slow charging rate 
when the source of supply is direct- 
current mains than it is to wastefully cut 
down the voltage of the supply through 
resistances, at the same time needing 4 
much heavier charging current. On the 
other hand, it is often inconvenient to 
peace the slow charging rate required 
or the small cells of a high-tension ac- 
cumulator battery, and thus the sections 
can be series or series-parallel connected 
so that a much heavier charging rate can 
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be employed and the battery connected 
up on charge with lange filament beating 
accumulators. The new battery is there- 
fore useful either for filament or H.T. 


‘The eimplifed Tudoradio H.T. Dettery 
eliminator, for D.C. supply. 


supply, 28 esonomical and convenient to 
run, while the simple filling device per- 
mits of the correct acid level being ob- 
tained in a oells. iona 38 an ex- 
ceedingly good ane, though the neer must 
take nET e, cane with regard to main- 
taining the battery in a clean condition. 
KATMANGDE WIRELESS 
BATTERIES. 

An interesting feature in this type of 
filament heating battery is that not only 
ure wooden separators used between the 
plates, but they are faced on either side 
with glass wool, which effectively prevents 


unit, for 
ELT. eupply to receivers with three valves 


The Yuadaradio Junior A.C. 


the falling away of positive paste in the 
form of sediment. After being charged 
and discharged a number of times the 
glass wool incorporates itself into the face 
of the positive plates, acting as a binder 
for the paste, and the manufacturers 
claim that this feature results in the 
maintenance of the full ampere-hour 


Capacity of the battery. 


Stand Me. 104.The DB. . Battery Co. 
Lid., Bakoweti, Derbyshire. 
i 900300 i 
NEW LIGSEN LF. TRANSFORMER: 
Altbough of reliable construction, this 
transformer is probably the lowest priced 
B7 


on the market. It is enclosed in a black 
moulded cylindrical case of good appear- 
ance about 3jin. in height with terminals 
low down near the bottom of the case 
so that the connecting-up wires Jie near 
the baseboard. The winding ratio is 1 
to 3, and the primary impedance is stated 
to be 40,000 ohms at a note frequency of 

s l 

LISSEN MANSBRIDGE 
CONDENSERS. 

A new and attractive form of mount- 
ing is adopted in the Mansbridge con- 
densers now manufactured by Lissen, 
Ltd. The case is of smooth moulded 
material with extension pieces for base- 
board mounting. The insulation resist- 
ance is up to a high standard, being 
stated as approximately 2,500 megohms 
per microfarad. 

NEW BINOCULAR COIL. 

This is another new product of the 
Lissen Company, the windings being ar- 
ranged on two formers standing side by 
side and connected up in such a direction 
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Clix pin and spade terminals, show 
easy connection to flexible leads. 
as to limit the external field to prevent 
interaction with other inductances. Both 
the primary and secondary windings are 
in two sections, and tapping points are 
available for connecting the coil as an 
H.F. intervalve coupling in a stabilised 
circuit. Coils of this type are usually 
of somewhat higher resistance than a 
well-designed single-layer solenoid, and 
the manufacturers state that the high 
frequency resistance at 300 metres is 
6.5 ohms, which is a reasonably low 
value when one is gaining the advantage 
of having an inductance with a very 
limited stray field. | 
Stand Mo. 160.— L. lasen, Lid., 


18-22, 
Friars Lane, Richmond, Surrey. 


The 


Wearite 
holder, with safety top. 


shock-absorbing valve 


HI 


XTRATONE L.F. AMPLIFIER. 
A device intended to be plugged into 
the output valve holder of an existing 


A socket for telephone extensions, taking 
- a standard ping. 


receiver, tbus am: an extra stage of re- 
sistance-coupled L.F. amplification with- 
out any aiteration te the wiring or the 
need for cannectamg up a parallel set of 
battery leads. ae es 
The coupling condenser, teak, re- 
sistance are contained in a cylindrical 
ebonite case about din. m diameter and 
of approximately the same height. In 
order to eeonomise apace and to allow the 
use of valves of the langest physical di- 
mensions, the holders ave staggered. An 
extra H.T. positive terminal rs fitted, to- 
gether with a switch for changing the 
connection of the lower end of the grid 


The HB. H. Remote Control Unit, with 

a spring grip contact switch, by means of 

which a receiver may be in or out of 
operation from ano room. 


leak to either side of the filament. Thus 
this attachment can be adapted for use 
with amy receiver, irrespective of the 
system of filament wiring adopted. It is 
understood that a modification of the same 
devioe with provision for the addition of 
a grid bias battery is also available. 


GEARED COIL HOLDER. 


The use of helical gearing accounts 
largely for the smoothness of operatian of 
the Penton coil-holder. An extension of 
the control rod is fitted to a bearing car- 
ried in an eccentric bush, in order that the 
gears may be more closely engaged to 
compensate for wear. A demonstration 
with a dummy coil weighing over 4 lbs. 
showed that there is no possibility of any 
coil falling down with its own weight. 
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The extension handle is of unusually long 
length and should be adequate to prevent 
capacity effects, while provision is made 


A single Lithanode cell, in a teak crate 
with carrying strap. 


for firmly locking the moving coil-holder 
in any desired position. The component 
is suitable for mounting on the baseboard 
of sets constructed on the so-called 
American principle; with this object in 
view, two special drilled ebonite strips 
are supplied. | 
Stand No. 5.—The Penton Engineering 
Co., 15, Cromer Street, London, 


W. G. 1. 


i Rectalloy charging 
unit, for 2-, 4-, or 6- 
voit L.T. accumulators. 
The rectifying cell, shown 
separately, is normally en- 
closed in the containing case. 


“JUNIOR” H.T. ELIMINATORS, 


A simplified form of the Tudor H.T. 
battery eliminator for use on D.C. maius 
is now available. It comprises a series 
choke wound to a high ohmic resistance 
together with the usual arrangement of 
smoothing condensers. The resistance of 
the windings is so proportioned that a 
voltage of 100 will be applied to the aver- 
age -valve receiver using one power 
valve. The apparatus is contained in a 
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very small wooden box with an ebonite 
top. It is fitted with a flexible lead and 
adaptor for connection to the electric 
lighting system. 

A Junior A.C. Unit suitable for a simi- 
lar output load and using a valve recti- 
fier is also supplied. It is available 
in types suitable for voltages of 200-210, 
220-230 and 240-250. Although naturally 
somewhat larger than the A.C. Unit it 
is quite small and compact, measuring 
overall some Gin. & Ain. and 34in. high. 

Both these units are intended for sets 
with not more than three valves and in 
the D.C. unit provision is made for earth- 
ing the receiver through a large condenser 
(which is incorporated in the unit itself) 
as a measure of safety. 

Stand No. 10.—Tudoradio Co., 
Tudor Works, Park Royal, London, 
N. W. 10. 


0000 


THE NEW CLIX SOCKETS. 


The ordinary Clix plug has a tapered 
pin on which a worm thread is turned to 
assure firm contact with its socket. A new 


RADIO WORLD'S FAIR, 
; NEW YORK. 


: September 13th. 


A special representative of THE 
WIRELESS WORLD has just sailed for 
New York to visit the Radio World’s 
Fair, which opens on September 13th. 


Full details will be given in a future 
issue of all outstanding features of 
: the Fair. This review will give our 
readers first-hand information on 
what America is doing. 


form of this device has a parallel slotted 
pin cut in such a way as to give extra 
resiliency. A polished insulator is fitted 
and the upper part of the plug is drilled 
and slotted for easy attachment of the 
connecting wire. Suitable sockets for 
panel mounting are also supplied, while 
insulating bushes are available for use on 
wooden panels. 

Spade and pin terminals made by the 
same firm are of similar construction, as 
far as the connection is concerned. The 
pin tapers from No. 16 to No, 18 gauge 
and is nickel plated and polished. 


Stand No. 20.—Auioveyors, Ltd., 82-84, 
Victoria Street, London, S.W.1. 


9000 


THE WEARITE SHOCK ABSORBING 
VALVE HOLDER. 


»An anti-microphonic valve holder with 
arched metal springs and of low-loss con- 
struction. ‘There is no solid dielectric 
between the valve pins, and the top of 
the holder is slotted in such a way that 
an attempt to insert the valve incorrectly 
will not have the usual effect of short- 
circuiting the H.T. battery through the 
filament. A continuation of the U- 
sectioned metal strip which holds and 


Ltd., 
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makes contact with the valve pin forms 
the spring, and is extended to act as 
a soldering tag. As there are no jointe, 
the possibility of a faulty connection in- 


Wavemeter with interchangeable in- 


ductances. It can be supplied with extra 
coils for long wavelengths. 


ternally is obviated. Stops are 8) 
arranged that there is no risk of an irt- 
ternal short circuit, whether the valve is 
twisted, pulled cr pushed down in its 
holder. The holder is cleanly moulded 
in Bakelite with nickel plated fittings. 
o OOo 


"PHONE EXTENSION SOCKET. 


The provision of a connection for a 
phone extension is always a matter of 
some little difficulty. If the ordinary 
wall plugs are used there exists the pro- 
bability of a reversal of connections, and 
it becomes impossible to connect a num 
ber of phones or loud-speakers in series 


An ebonite former for short-wave coils. 
and also one for sectionally—wound long 
wave transformers and H.F. chokes. 


unless short-circuiting plugs are used. 
The Wearite extension phone socket con- 
sists of a modified form of jack mounted 
in a conspicuous ebonite case with holes 
for attachment to a wall or skirting board 
and slots on its underside to pass the 
connecting wires. Any ordinary plug 
may be used with this component, and 
in its normal form the withdrawal of 
the plug will short-circuit the connection. 
A special form of socket is, however, 
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available for use when the phones are 
connected in parallel. 


Stand No. 224.—Wright & Weaire, Ltd., 


740, High Road, Tottenham, London, 
N.17. 


Ecko mains unit giving one fixed and two 
adjustable output potentials. 


H.B.H. REMOTE CONTROL UNIT. 

This unit, manufactured by the Gos- 
well Engineering Co., I.td., is constructed 
on the principle which probably offers 
the most satisfactory solution of the prob- 
lem of controlling a receiving set from 
a distance. It comprises an electro- 
magnetic mechanism so arranged that 
alternate contacts of the distant con- 
trol switch close and open the L. T. bat- 
tery circuit. The mechanism is contained? 
in a small circular oxidised metal case 
mounted on a wooden base and fitted 
with an ebonite top panel carrying ter- 
minals for connection to the set, the L.T. 
battery and the two remote control leads. 
The unit is normally mounted in close 
proximity to the receiver. and does not 
require an extra local battery. It only 
passes a momentary current when the set 
is actually switched on or off; there is 
no continuous flow and consequently no 
wastage of battery current. Neat grip 
contacts are supplied for use with this 
unit. 
Stand No. 256.—Goswell Engineering Co., 
Ltd., White Lion Stret, London, N.1. 


Celestion cone type loud speaker in 

walnut case. The method of stiffening the 

thin diaphragm 3 of a spiral can 
seen. 
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LITHANODE BATTERIES. 


The manufacturers of the Lithanode 


accumulators claim that many of the 

troubles experienced with the ordinary 

type of cell are overcome by the special 
form of construction of their plates. 

They claim perfect contact between the 

active metal and the frame of the plate 

with an exceptionally long life and, 
moreover, guarantee that the cells will 
hold their charge if left idle for a period 
of twelve months with a loss of not more 
than 15%. Their type 36-6H4 cell, which 
is supplied in a polished teak wood case 
with carrying handle, should be particu- 
larly useful to those using the popular 
two-volt valves. The container is of stout 
ebonite, with a porcelain vent plug, and 
the terminals are fitted with brass wing 
nuts. The cell has a capacity of 
ampere hours. 

Stand No. 204.—The Lithanode Co., Ltd., 
199, Queen's Road, Battersea, Lon- 
don, S.W.8. 

0000 
THE RECTALLOY TRICKLE 
CHARGER. l 
This unit operates on A.C. current. 

Model C is for pressures of 100-110 volts 

and model D fer 200-250 volts. It in- 


Pare H were rece h —— 33303 m -¢ 


THE BERLIN 
RADIO EXHIBITION. 


September 3rd—12th. 


: A review of all important features 
: of this Exhibition will appear in an 
early issue. 

Prof. G. W. O. Howe, D.Sc., M. I. E. E. 
(Technical Editor of EXPERIMENTAL 
WIRELESS) is at present in Berlin 
on a visit to the Exhibition on behalf 
of THE WIRELESS ORLD and 
our sister monthly Journal, EXPERI- 
MENTAL WIRELESS. 


cludes a full wave clectrolytic rectifier 
having two ‘Rectalloy ° electrodes and 
one lead electrode. The rectifier cell is 
easily removable from the unit. The 
necessary step-down transformer as well 
as the cell are contained in a perforated 
steel case with wooden base and top. Ter- 
minals for connection to batteries and set 
and a controlling switch are mounted on 
the top panel. The switch is arranged to 
totally e the rectifier, to transfer 
the battery from the set to the charging 
position and, also to insert series resist- 
ances of three different values to suit two- 
volt, four-volt, and six-volt batteries. . 
Stand No. 202.— Rectalloy, Ltd., Vulcan 
House, 56, Ludgate Hill, London, 
E. C. A. . 
0000 
A GAMBRELL WAVEMET ER. 
The Gambrell wavemeter, type D, covers 
a wavelength range of from 50 to 500 
metres, and is of the buzzer type, thus 
being suitable for use with receivers not 
in an oscillating condition. A new type 
buzzer giving a constant note and, it is 
claimed, a constant amplitude, is fitted. 
Two Gambrell coils are supplied with the 
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wavemeter, and are independently cali- 
brated. The buzzer is operated from a 
small 44-volt flash lamp battery which is 
contained inside the case, being easily 
accessible for replacement by removing 
the metal cover with which its compart- 
ment is fitted. 


G.E.C. Rectifier built up from parts 

supplied for home construction. An 

important feature is the use of a gas 

discharge full wave rectifier, constant 

voltage regulation being obtained by a 
neon lamp. 


GAMBRELL HIGH NOTE BUZZER. 

The buzzer used in the Gambrell wave- 
meter is sold separately. It is of xat 
and compact construction, being mounted 
on an ebonite base 2in. long x jin. wide. 
A plated metal cover is fitted. It is noted 
that the fixed contact, instead of being 
rigidly mounted, is in the form of a 
spring, and this form of construction 
probably accounts for the high note which 
is a distinot ive feature of the instrument. 
Stand No. 90.—Gambrell Bros., Ltd., 76, 

Victoria Street, London, 8.W.1. 
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TRELLEPORG COIL FORMERS. 

A useful skeleton former suitable for 
short wave coils with a mean diameter of 
approximately 2sin., and a winding length 
of 23in. There are nine ribs and three 
supporting rings. On the same stand is 
shown a barrel type former as used in the 
construction of H.F. transformers. This 
component would appear to be useful in 
the home construction of transformers for 
the long waves or in an intermediate fre- 
quency amplifier. 
Stand No. 31.—Trelleborg Ebonite Works, 

Ltd., Audrey House, Ely Place, Hol- 

born, London, E.C.1. 


(13) 
Tae 


. 
1 
2 


The new Osram 


Gas discharge 
The U.5 Biphase rectifier type 
Rectifying Valve. G. R. l. 


ECKO H.T. UNIT. 
In the D.C. models smoothing is 
effected by chokes and condensers, the 
leads passıug on the maximum voltage to 
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the output terminals. To obtain a re- 
duced voltage for the detector valve a 
high resistance, shunted with a large 
capacity condenser, is connected between 
an additional terminal and the maximum 


The Edison Bell Terminal Strip for 
baseboard mounting. 


voltage terminal. The detector valve 
plate voltage is rendered adjustable by 
the use of a variable resistance for 
dropping the potential. This is a good 
feature, for a continuously variable de- 
tector voltage is obtained and can be 
regulated, depending upon the plate cur- 
rent passed by the valve. In the several 
types of H.T. units working from D.C. 
supply this method of voltage droppin 

by a series resistance is adopted, an 

thus where three different H.T. poten- 
tials are required two variable voltage 
controls are fitted, though in one model, 
the V3a, the three output voltages are all 
adjustable. 

Stand Ne. 9.—E. K. Cole, 513, London 

Road, Westcitfl-en-Sea. 
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HEDGELAND PICTORIAL LOUD- 
SPEAKER. 
That the horn type of loud-speaker is 
ecusidcred to be unsightly is evidenced 


Edison Bell tapped coil. 


by the several cabinet and hornless 
models which have been lately intro- 
duced. If the loud-speaker cannot be 
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made to harmonise in appearance with 
the decorations of the room in which it 
is used, it may be rendered invisible by 
building it into one of the articles of 
furniture. Lamp-shade models are well 
known, but an entirely new departure is 
the fitting of the loud-speaker mechanism 
behind a picture. Amateurs seeing the 
new picture loud-speaker for the first 
time might form the opinion that the 
front of the picture, which is unglazed, 
is driven by the usual movement and 
acts as the sound emitter, though 
actually the front, which is of canvas, 
covers the flare. The movement is of 
the ordinary diaphragm type, and the 
canvas front to which the picture is 
pasted has no detrimental effect on the 
quality, while the damping action pro- 
duced on the sound waves may even be 
advantageous for improving sound repro- 
duction. 

The two wires from which the picture 
is hung serve as the leads, and are 
further concealed in the picture-rail, thus 
avoiding loose wires. Being out of the 
way it is less liable to be damaged, while 
probably an advantage is gained by pro- 
jecting the sound from the wall of a 
room not far down from the ceiling. 

The pictures are in imitation oils, etch- 
ings, or japanese style in black, gold, or 
wood frames. 


Stand No. 12.—4. W. Soe and Sons, Maid- 


stone, 
0 000 


SET BUILDING SYSTEM. 
All components are standardised in the 


system as regards terminal points and 


methods of fixing, so that they can be 
readily bolted down to an insulating 
panel carrying a large number of regu- 
larly spaced holes. Apart from sım- 
plicity of construction, the system lends 
itself to the drafting of explicit instruc- 
tions with regard to making up and 
wiring as every fixing hole carries a 
number which is used for reference pur- 
poses. A range of components is avail- 
able though the holes will actually suit 
many components of other manufacture. 
Pamphlets are supplied showing how to 
construct a number of sets. 
Stand No. 15.—Blackadda Radio Co., Ltd., 
48, Sadler Gate, Derby. 
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CELESTION LOUD-SPEAKERS. 
The Celestion was one of the first 

cabinet type loud- speakers in which the 
sound is emitted from a large conical 
diaphragm. The driving armature, which 
is operated by a compound magnet sys- 
tem, is attached to the centre of the 
diaphragm. A very thin parchment- 
like material is used for constructing the 
cone, which is stiffened by a spiral. The 
case represents high-class cabinet work 
and is obtainable either in oak, walnut 
or mahogany. Although it is difficult 
here to make comment on the perform- 
ance of a loud-speaker, its merit is evi- 
denced by the high reputation it has 
achieved in the comparatively short time 
that it has been on the market. 
Stand No. 28.—Celestion Radio Co., 21-39, 

High Street, Hampton Wick, Kings- 

ton-on-Thames. 
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NEW BATTERY ELIMINATOR 
FEATURES. 
This A.C. battery eliminator differs 
essentially from other types in that a 


Mechanism of the Edison Bell Slew 
Metica Didi. 


gas discharge rectifier is employed. It 
is designed to give full-wave rectifica- 
tion, and, apart from the usual com- 
bination of chokes and condensers for 
smoothing, which, by the way. are of 
very liberal dimensions, voltage recti- 
fication is obtained by the varying 
conductivity of a neon lamp. The rated 
output is 20 to 25 mA., with a maximum 
voltage of 135. Heavier loads can. of 
course, be imposed on the rectifier accom- 
panied by a fall in voltage, and hum is 
entirely eliminated up to the rated 
capacity. 

Two output voltages are provided, one 
being variable and the other fixed, the 
lower voltage being controlled by an 


adjustable rheostat of high resistance. 


The current taken from the mains is 
infinitesimal. The running cost, in fact, 
cannot be computed, and may be con- 
sidered as negligible. It is distinctly less 
than with units employing thermionic 
valves for rectifying. 

Eliminators for direct current supply 
are also shown, and, like the A.C. 
model. are enclosed in erystalline 
enamelled metal cases. 


* 


The design of the Fellophene bigh tension 

unit renders it suitable, as regards over afi 

dimensions, for taking the place ef the 
high tension battery. 


GAS DISCHARGE RECTIFYING 
VALVE. 


This new Osram vatve, type GRi, is 
a gas discharge rectifier i ed for use 
in apparatus for obtaining D.C. y 
from A.C. mains. It has out 


merit that it cannot be overran, since it 
has no filament, and will therefore give 
prolonged service, Valves of this type 
become heated in operation, while, com 
pared with the thermionic rectifier give a 
wave form that necessitates the. ase of 
larger reservoir condensers in the 
smoothing equipment, though the use of 
a neon tube voltage regulator is a simple 
way of obtaining a smooth output. 
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denser, is gradually coming into favour. 
A new type of Edison Bell coil, supplied 
with the standard plug and socket mount, 
and having two extra sockets fitted to its 
centre, should be useful in circuits of 
this description. The ends of the wind- 
ing are connected in the normal manner, 
while connections to the centre sockets are 
taken from tapping points 15 per cent. 
and 25 per cent. (in turns) of the total 
winding, starting from one end. The 
most obvious use of the coils is in auto- 
coupled aerial circuits, but they will have 
various other applications. : 

Of similar construction are a range of 
plug-in coils, tapped at their electrical 
. centres. i 

EDISON BELL GEARED DIAL. 

The auxiliary knob in the centre of the 
dial drives through a worm-wheel on to 
a pair of pinions which, in turn, engage 
on the toothed edge of a cup-shaped 
stamping, propulsion for the condenser 
spindle being obtained from a fricticn 
washer resting on the face of the. panel. 
A reduction gearing of nearly 90 to 1 is 
obtained. Backlash in the pinions is pre- 
vented by meshing them in a manner 
which avoids play, though care must be 
taken in the adjustment of the receiver 
spindle which carries the worm-wheel to 
avoid end play. i 
Stand No. 75.—Edison Bell, Ltd., Edison 

Boll Works, London, S.E.15. 
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OSRAM U5 RECTIFYING VALVE. 

A double anode rectifying system is 
enclosed in one bulb giving 
simplifying 


ull-wave 


rectification, smoothing. 


The Fellows variabte condenser is of 

unusual design. A cam is used to 

regulate the overiap of tbe plates. It 
bas mica dielectric. 


Series-connected dull emittin 
are fitted, rated at 5 volts 1.6 amperes. 
The valve will withstand an applied 
anode potential of 500+500 (R.M.S.) 


filaments 


maximum, and will provide a direct 8 
current up to 50 milliamperes. FELLOPHONE HIGH-TENSION 
This valve is recommended for use in UNITS. 


a rectifier which is required to feed a 
receiving set employing one or more low 
impedance power valves. An interesting 
point in the operation of the valve is 
that the filament must be operated at 
full 5 volts, or otherwise its life may be 
considerably shortened. 
Stand No. 63.— General Electric Co., Ltd., 
Magnet House, Kingsway, London, 
W. C. 2. 


Single- wave rectification is employed 
and combined with liberal. smoothin : 
equipment, has a stated potential output 
of either 50 or 100 volts at a current of 
10 to 15 milliamperes. The manufacturers 
state that this model is suitable for 
operating a three - valve set including a 
power valve. The special two-electrode 
valve used for rectification is low-priced. 
H.T. mains units giving several poten- 
tial ontputs from D.C. supply are also 
shown. 


NOVEL VARIABLE CONDENSER. 
Of rather unorthodox appearance. the 

Fellows variable condenser is operated by 
driving the curved face of/a small alu- 
minium casting in contact with a mica- 
faced copper foil. The movement is ab- 
tained by means of a cam having a suit- 
able profile, to produce either straight 
line capacity or straight line frequency 
tuning. 

Stand No. 110.—Fellows Magneto Co., 
Ltd., Cumberland Avenue, Park 
Royal, London, N.W.10. 

. cooo 
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USEFUL TERMINAL STRIP. 

When assembling a receiver in which 
the components are screwed down to a 
baseboard the home constructor en- 
counters difficulty in the making up of a 
suitable terminal strip. The new Edison 
Beil terminal strip will save a lot of 
trouble in this direction, and it is sur- 
prising that a component of this kind 
has not before made its appearance on 


It is 


Fellows aerial lead-in insulator. 
adjustable within wide limits. Porcelain 
is used as an insulator. 


MARCONIPHONE POWER 
TRANSFORMER. 

This instrument has been designed for 
the home construction of rectifiers for 
H.T. supply, and is intended for use with 
the U.5 type rectifying valve. The pri- 
mary winding has a centre tap so that it 
can be used on supply voltages of 100 to 
120 or 200 to 240. The anode circuit 
winding is intended to give 160+160 
volts, while a third winding supplies the 
filament heating current. 


HIGH- AND LOW-TENSION SWITCH. 
It cannot be too strongly emphasised 
that leaving the H.T. battery permanently 


the market. Strips are supplied carrying 
varying numbers of terminals) 

Instead of screwing on to the edge of 
the baseboard it is arranged to screw 
down with two fixing screws, which is an 
exceedingly good feature, particularly 
when it is necessary to bring the strip 
flush through a slot in the back of the 
cabinet. 


A TAPPED EDISON BELL COIL. 

Modern practice tends towards the 
elimination of a multiplicity of controls, 
and the use of a tightly coupled aerial 
winding, without a separate tuning con- 
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connected across a receiver may have a 
detrimental effect upon the windings of 
transformers, for in the event of thə 
slightest low insulation a prolonged 
electrolytic, corrosive action ensues. 


Marconiphone power transformer for the 
construction of an A.C. battery eliminator 


| using the U5 type valve. 


A convenient foim of singlé knob 
switch has ‘been designed by the Mar- 
coniphone Company, and, by rotating a 
smal] knob, both high- and low-tension 
battery supply is disconnected. A 
special feature in the design is that the 
high-tension circuit is disconnected first, 
which is a very necessary precaution 
when deriving plate current from the 
mains, so that the bridging condensers 
will be discharged. | 


Stand No. 121.—The Marconiphone Co., 


Ltd., 210-212, Tottenham Court 
Road, London, W.1. 
i 0000 


NEUTRALISING CONDENSERS. 


Pwo models are available, one for 
panel mounting and the other screwing 
down to the baseboard. Good points in 
design are long double cone bearings, 
the elevation of the fixed plates away 
from the panel or baseboard by means 
of a pillar, long ebonite operating handle, 
and the shaping of the plates so that 


Marconiphone Rotary Switch for dis- 

connecting the battery supply. It is 

arranged to cut off the high tension 

current before 5 the filament 
circuit. 


the capacity charge is small near the 
minimum in either direction of rotation. 
INTERCHANGEABLE H.F. CHOKES. 


It is almost as necessary to be able to 
interchange high-frequency choke coils in 
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a receiving set when tuning over a wide 
E AE range as it is to change the 
tuning imductanees. On short wave- 
lengths, where a small choke only is re- 


condensers for 
mounting. 


Bowyer-Lowe sta 
panel or base 


quired, a small winding of low self- 
capacity is desirable, a larger coil being 
required on the broadcast band. The 
size of choke also depends, of course, on 
its position in the circuit. 

The windings are carried on spools 
with ebonite end cheeks, are ebonite 
covered, and engraved with the induct- 
ance value. Six sizes are available of 
2, 5. 10, 20, 40, and 60 millihenries. 
The base piece is supplied separately, 
Stand No. 126.—Bowyer-Lowe Co., Ltd., 

Radio Works, Letchworth, Herts. 
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BROWN DISC LOUD-SPEAKER. 

An entirely new type of Brown loud- 
speaker is shown for the first time. De- 
tails of the internal construction are not 
available, but it would appear to be æ 
recessed dise driven from the centre. It 
is totally enclosed in a metal framework 
with a perforated front grating. Adjust- 


8 


“ey aes, 
4 E . 
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Burndept H. T. accumulator charger for 


use on A.C. supply. The char rate is 
regulated by the filament gh tness and 
is indicated by means of a glow lamp. 


ment of the diaphragm is effected by a 
milled screw at the back. The finish is 
particularly beautiful, in either oxidised 
stlver or black and gold. Approximate. 
diameter 13 inches. 


World 


Probably no manufacturer has more ex- 
perience in the production of speech 
amplifiers of the microphone type than 
S. G. Brown, Ltd., and a new two-stage 
model is now available stated to be suit- 
able for loud-speaker operation when con- 
nected to a crystal receiving set within 
15 miles of a B.B.C. station or 80 miles 
from Daventry. Simplicity of operation 
and the avoidance of critical adjustments 
are features of the design. 

Stand No 128.—S. G. Brown, Ltd., 
Western Avenue, North Acton, Lon- 
don, W.3. 
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BURNDEPT H. T. BATTERY 
CHARGER. 


Although the use of H. T. accumulator 
batteries for the operation of multi-valve 
receivers is becoming popular, users soon 


1 
* ene er 
i j 


The U.695 rectifying valve for charging 
H.T. accumulators. ; 


realise that frequent and careful charging 
is necessary to keep the battery in Sona 
condition, and that such batteries are 
very liable to become damaged and cor- 
roded in the hands of the local charging 
station. For use on A.C. supplies, Burn- 
dept Wireless, Ltd., offer a useful wnit 
which will provide the necessary slow 
changing rate and, in effect, will cause 
the high-tension accumulator to function 
in the same way as a mains battery 
eliminator without the uncertainty as to 
the effectiveness of the smoothing equip- 
ment or the need for voltage regulating 
resistances. The unit is a simple half- 
wave rectifier making use of a thermionic 
valve. The charging rate is regulated by 
controlling the filament brightness. A 
120-volt battery can be charged at a maxi- 
mum rate of 60 milliamperes, and a pilot 
lamp, according to its brightness, indi- 
cates the value of the charging current, 
a visible glow being obtained at 35 mA. 
It is built into a walnut cabinet with 
ebonite front, and, when installed, no high 
voltage terminals are exposed. 

A set of parts is available for the 
home construction of the rectifier, which 
is described, with circuit diagrams, in a 
pamphlet obtainable at the stand. 


BURNDEPT HALF-WAVE RECTIFY- 
ING VALVE. 


Developed essentially for use in a low 
current battery charging circuit, the 
C695 valve is a half-wave rectifier with 
a dull emitting filament. The filament 
current is 0.9 to 0.95 amp. on potentials 
of between 4.5 and 6 volts. The maxi- 
mum rectified current output is 70 mA. 
and the resistance 800 ohms. 
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THE ETHOPOWER H.T. UNIT. 
_ A full-wave gas discharge rectifier is 
incorporated in this instrument, which 


Ethopower A.C. unit for H.T. supply. 
Jt is fitted with a gas discharge vectther 


provides one of the most economical 


* 


methods for H. T. supply from A.C. 
mains. The valve is the new “ Etho- 
tron,“ and is capable of giving a liberal 
output. The smoothing circuit includes 
shunt condensers to the total value of 
13 mfds. in conjunction with inductances 
having total value of 60 henries. 

Two voltage outputs are obtainable, 
the lower potential being obtained from 
a „ a high resistance potentio- 
meter. etails of the circuit arrange- 
ment, showing values of all components, 
are given in a descriptive pamphlet. 
Stand No. 144. Burndept Wireless, Ltd., 

Blackheath, London, S. E. 3. 
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DUBILIER UNIVANE CONDENSER. 

By an exceedingly ingenious arrange- 
ment, a very critical adjustment of capa- 
ee is obtained. Instead of the usual 
reduction gearing each moving plate is 


separately controlled, and by rotating the 
dial they are picked up in turn and 
carried from the position of minimum to 


a 


Dubilier Univane Condenser in which 
critical adjustment is obtained by rotating 
the moving plates singly. 


maximum capacity. On completing one 
revolution of the dial another plate is 
picked up, and an auxiliary indicator 
shows the number of plates carried over 
to the position of maximum capacity. 
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Although sold at a popular price, this 
condenser represents an exceedingly good 
specimen of high grade instrument work. 
Stand No. 154.—Dubilier Gondenser Co. 

(1925), Ltd., Ducon Works, Victoria 
Road, North Acton, London, W.3. 


Lamplugh adjustable high resistance for 
. volume control. 


LAMPLUGH VOLUME CONTROL. 


A critical control of the volume de- 
livered from a loud-speaker is best 
arranged by means of an adjustable re- 
sistance connected across the input to 
the amplifier. The Lamplugh variable 
high resistance is designed for this pur- 
pose, variation in resistance being ob- 
tained by a contact moving over a semi— 
conducting surface. l 

The scale is attractively finished in 
bronze, chemically engraved, and the 
moulded case completely encloses the 
movement, protecting the resistance ma- 
terial from the action of the air. 


Stand No. 253.—S. A. Lamplugh, Ltd., 
King’s Road, Tyseley, Birmingham. 


T. M. C. Key 
switches a re 
manufactured 
with various 
combinations of 
contacts and are 
suitable for con- 
trolling radio- 
or audio —fre-- 
quency circuits. 


KEY SWITCHES. 


These switches are exceptionally well 
made and embody a number of features 
which permit of innumerable circuits ard 
combinations being effected. They are 
manufactured in several models up to 
twenty-four contacts incorporated in a 
three-position key. A smooth roller action 
operates on the spring blades, and the 
contacts are of “ gold-silver.”’ To facili- 
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tate soldering, the ends of the contact 
springs are tinned. The top plate is 
heavily nickelled, and the lever is tipped 
with a small black or white handle. 


Stand Na. 1.—Jonathan Fallowfield, Ltd., 
61-62, Newman Street, W.1. 
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COSMOS RESISTANCE-CAPACITY 
' UNIT. 


Among the range of components manu- 
factured by Metro-Vick Supplies, Ltd., 
is a complete resistance-eapacity coupling 
unit. The condenser and resistances are 
contained in a moulded case, and with 
the valve holder attached to the top forms 
a completo L.F. amplifying stage. If 
fitted in a receiving set as a substitute fer 
a transformer coupled stage, the use of a 
valve having a high amplification factor 
is essential, and the S.P.18/B has been 
specially developed for the purpose. 


AND THE 


WIRELESS 
Nesta 


REPAIRER | 


R.S.G.B. TRADERS’ SIGN. The sign 
just issued by the Radio Society of Great 
Britain and the Wireless League to be 
exhibited by wireless traders as a 
protection to the public and to raise 
the status of the industry. Details of the 
service are availabe at Stands 117 and 


The unit, which is clearly monlded and 
well finished, is supplied also without the 
valve holder. 

Stand No. 162.—Metro-Vick Supplies, 

‘ Ltd., Trafford Park, Manchester. 
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THE DETEX DIAL. 

A new and improved dial of large size, 
with a diameter of 4in. A circular nickel 
plated disc carries an indicating pointer 
and is secured to the condenser shaft by 
a set screw. Movement is transmitted. 
from the control knob to this disc through 
a simple form of friction reduction gear. 
Pencil markings may be made on a 
xylonite backing disc through a slot cut 
in the rotating disc, in order to keep a 
permanent record of the adjustment cor- 
responding to any particular station. 


DETEX SWITCH-OVER PLUG. 


A plug of standard size, fitted with a 
special body containing a change-over 
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switch. This device has several obvious 
applications, and is useful for making a 
rapid change from the phones to loud- 
speaker, both of which may be perman- 
ently connected to the plug. 

The makers also exhibit a coil holder 
with a geared worm drive. , 
Stand No. 2.—Detex Distributors, Ltd., 

110, Victoria Street, S.W.1. 
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The new Cosmos resistance-coupled L. F. 
amplifying stage. : 


A COUPLING INDICATOR. 


The London and Provincial Radio Co., 
Ltd., exhibit a well-made coil holder with 
a geared movement and a direct reading 
dial showing the actual angular relation 


in degrees between the axes of the fixed 


and moving coils. It is primarily in- 
tended for mounting behind the panel, to 
which it may be attached by a single- 
hole fixing. The fact that a record may 
be kept of the coupling adjustment cor- 
responding to the adjustment for a given 
station is a distinct advantage, and faci- 
litates the tuning-in of this transmission 
on subsequent occasions. 
Stand No. 6.—London and Provincial 
Radio Co., Ltd., 32, Coine Lane, 
Colne, Lancs. 


Detex geared di he bevelled scale 
remains stationary and station settings 
are recorded on a xylonite disc. 


WOODHALL VALVE UNIT. 


An aid to the neat assembly of a re- 
ceiving set, comprising a valve holder 
with a metal bracket arranged for at- 
tachment to the back of a panel by two 
holes, the upper of which serves as an 
inspection window. A five-point jack is 
mounted below the valve holder, and 
may be wired to permit of the elimina- 
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tion of an L.F. amplifying stage by 
simaltaneously controlling the filament 


Detex piu 
for cha 


fitted with a bee switch 
g over tdephone and Jood- 
apeaker connections. 

circuit and changing over the anode out- 
put of the preceding valve. 


Stand No. 32.—Wesdhal Products 
(Proprietor, Clifford Pressiand, 
A.M.1.E.E.), Hampton-on-Thames. 
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1E QUARTERMAINE EARTH TUBE. 

A device of slightly larger dimensions 
than usual, having 
larger strface in contact with the earth. 
To give a further slight increase in sur- 
face, and to facilitate the circulation of 
moisture, the tube is covered, for a part 
of its length, with open-meshed netting. 
Holes are drilled through the sides, and 
the top is provided with a detachable 
wide-mouthed cup, which serves either 
to catch the rain or to allow water to 
be poured in, as may be desirable in dry 
weather. A substantial terminal is fitted 
for connection to the receiver. To pre- 
vent damage to the netting during the 
process of driving in the tube, the steel 
head is of slightly larger diameter. 


Stand No. 85.—H. Quartermaine, Bath 
Road, Woking, Surrey. 
, cooo 
COLVEN COIL FORMERS. 
Collinson's Precision Screw Co. has 


produced a new former with a 6-pin 


Woodhall valve brackets combined with 
jack and rheostat. 


ease and socket to fit, which is primarily 
designed for interchangeable super-hetero- 
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dyne oscillator couplers, but should have 
a number of other applications, such as 
for H.F. couplings and “ untuned aerial ” 
transformers. It is cleanly moulded ia 
Bakelite and has six ridges of a height 
sufficient to raise the windings clear of 
the body of the former. Slots may be 
cut in these ridges to carry additional 
windings, magnetically coupled to the 
main section, as may be required in cer- 
tain circuit arrangements. 

The winding space has a mean diameter 
of 24 inches and a length of 2g inches. 

On the same stand there are displayed 
several multiple condensers designed for 
the simultaneous tuning of cascade H.F. 
amplifiers with from two to five stages. 
Both the fixed and moving plates of each 
unit are completely insulated. The latter 
are individually eta ey and may be 
lee a lead or lag to compensate 
or imperfectly matched coils, etc. 
Stand No. 51.—Collinson's Precision 

Screw Co., Lied., Provost Works, 


Macdonald Road, E.17. 


Constructed from copper tube and 

covered with copper gauze to improve 

the earth contact. e rtermaine 

earth tube fis provided with holes so that 

the surrounding soil can be periodically 
watered. 


THE HART H.T. ACCUMULATOR. 

These batteries are made up in 20- 
volt units. individual cells being in cylin- 
drical glass containers with sealed tops 
and rubber plugs, fitted with glass vents. 
Each cel] is mounted in a hole drilled in 
a substantial waxed teak base, with ver- 
tical end-pieces which carry the terminals. 
The connectors, of ample size and ap- 
parently of a lead alloy, are 
to the lugs, and provide a convenient 
point of connection when a fine adjust- 
ment of voltage becomes necessary. The 
arrangement of the umts allows of easy 
interconnection. They may be stood 
side by side, or placed one on top of the 
other, thus effecting a considerable 


economy in space. 
Other high-tension accumulator bat- 
capacity, 


a very 


teries, of greater ampere-hour 
together 


are also shown, with 


Cotvern Coil Socket for baseboard 
meunting. 


“burnt ““. 
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comprehensive range of cells for filament 
lighting, a large proportion of which are 
in glass containers, with the plates sup- 


The Cotvern moulded Bakelite 
for the construction ef 5 
H. F. couplings. 


ported by ribs moulded as a part of 
the boxes. 


Stand No. 38.— Hurt Accumutator Co., 
Ltd., Marshgate Lane, Stratford, 
E.18. 


O00 0 


EDDYSTONE SHORT-WAVE UNIT. 


This unit should help to popularise the 
reception of short-wave telephony, as it 
may be either incorporated in a special 
set, or used as an externa] addition to 
an ‘ordinary broadcast receiver of suitable 
type. A 12 8 base is fitted with 
N = three interchangeable plug-in 
coils, four of which are supplied. These 
are of "low-loss ” constraction, with 
practically self- gyal windings and 
a minimum ‘of solid dielectric. Several 
different arrangements are possible as tap- 
ping connections may be made on the 
coils. Probably one of the most effective 
is the conventional modification of the 
Reinartz circuit, with an ‘‘antuned ” 


20-volt Hart H.T. accumulator unit. 


aerial coil, fixed secondary, and a fixed 
reaction condenser fed through a variable 
condenser. 

The set of coils, as supplied, is stated 
to cover a wavelength range of from 15 
ta 200 metres. 


Stand No. 71.—Stratton & Co., Lid., Beb 
morai Works, Sromegrove Girest, 
‘ Birntingham. i 
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The Wireless Show.— 
THE TANGENT H.T. ELIMINATOR. 


This unit is designed to operate on an 
A.O. supply, and to give an output of 
20 milliamperes at two voltages. 


The 


The Eddystone low-loss coils for short 
wave reception. 


higher of these (for the L.F. amplifier) is 
fixed, while that. for the detector and 
any other valves requiring a lower anode 
pressure may be adjusted by a variable 
control. Two separate H.T. voltages 
are, in practice, sufficient for the great 
majority of modern receivers. The trans- 
former and smoothing chokes are under 
the panel, above which the Mullard 
D. U. 10 rectifying valve is mounted hori- 
zontally. The whole is contained in an 
enamelled metal box. 


THE TANGENT PHONE BRACKET. 


Gent and Co. are now producing head- 
phones with cases and caps of red 
Bakelite, which are exceptionally free 
from awkward projections and are light 
in weight. Twisted leads should not 


A useful bracket for accommodating the 
telephone receivers. 


give trouble, as the method of mounting 
allows only a partial rotation of the ear- 
pieces. 

They also manufacture a supporting 
bracket for a pair of headphones, which, 
although principally used in hospital in- 
stallations, would seem to have a large 
field of usefulness in the home of the 
ordinary listener. It is intended for 
mounting on a wall, and is constructed 
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of polished hard wood, with terminals 

for connection to the phones and receiv- 

ing apparatus. l 

Stand No. 115.— Gent & Co., Ltd., 25, 
Victoria Street, S.W.1. 
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THE CLEARTRON VALVE TESTER. 


The useful life of modern valves is 
ended more often by failure of emis- 
sion than by actual burning out of the 
filament. The majority of listeners, 
without elaborate testing equipment, are 
hardly in a position to decide whether 
poor signals are to be attributed to a 
valve which is apparently in good order, 
or to other causes. Some form of 
measuring instrument is at times almost 
a necessity to settle this point 

The tester manufactured by the Clear- 
tron Radio Co. gives a visual indication 
as to whether the emission, with pre- 
determined values of grid filament and 


The simple valve-testing set designed by 
eartron Radio, Ltd. 


anode voltages, is up to the required 
standard. A variable rheostat and fila- 
ment voltmeter are included, so that ad- 
justments may be made to suit any type 
of valve. 

It seems that this instrument is mainly 
intended for the wireless dealer, but it 
will no doubt be in demand by amateur 


users of Cleartron valves, as its price 


is low. 
Stand No. 135.—Cleartron Radio, Ltd., 
1, Charing Cross, London, S.W. 
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THE BROWNIE AMPLIFIER. 

Users of the Brownie crystal set who 
wish to add to their equipment in crder 
to obtain sufficiently loud signals to 
operate a loud-speaker will be interested 
in the two-valve L.F. amplifier produced 
by the same firm. Although it is 
arranged for easy connection to this par- 
ticular crystal set, it can be attached 
to any other receiver, either valve or 


crystal; with this object in view, there ` 


is a special arrangement whereby the con- 
nections between the H.T. and L.T. bat- 
teries may be adjusted to correspond with 
that adopted in the instrument to which 


it is added. l 
All the parts are enclosed in a case 


moulded in insulating material. The bat- 
tery terminals are mounted on the back ; 
the necessary connections may thus be 
fitted in an inoonspicuous manner. 
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A new type of enclosed detector is also 
shown; this is equally suitable for the 
Brownie or other crystal sets. It is of 
small size, the body being constructed 


Enclosed type Brownie crystal detector 


mainly of nickelled brass, with an in- 
sulated section and adjusting knob. It is 
claimed that it will hold its adjustment 
for long periods, and is easier to reset 
than is the catwhisker type of detector. 
Stand No. 143.—Brownle Wireless Co. (ot 
Great Britain), Ltd., 310a, 312a, 
Euston Road, London, N.W.1. 
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R. I. PUSH-PULL TRANSFORMERS. 


The fact that larger input voltages can 
be handled without overloading by the 
“ push-pull ” system of L. F. amplification 
than by the more conventional arrange- 
ment has been explained in the pages of 
this journal. Hitherto, these trans- 
formers have not been generally available 
in this country, and it is now noted with 


interest that Radio Instruments, Ltd., are 


producing a set of input and output trans- 
formers for this circuit. They are some- 
what similar in appearance to their well- 
known multi-ratio instruments. 


R.I, push-pull low frequency transformer. 


R.I. CHOKE COILS. 

The present popularity of H.T. battery 
eliminators has, no doubt, influenced the 
R.I. Company in their decision to manu- 
facture a wide range of L.F. choke coils 
with inductances of from 10 to 500 henries. 
Many of these chokes are equally suitable 
for use in L.F. amplifiers, and it is cer- 
tainly more satisfactory for the user te 
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obtain a choke with a definitely stated 

inductance value. 

Stands Nes. 145, 1487.—Radio Instruments, 
Ltd., 12, Hyde Street, 
Street, London, W. S. i. 


New Oxford 


Though 1 p single output H. T. potential 

is obtainable, critical adjustment is 

obtained by a multi-contact switch in the 
Cable D.C. battery eliminator. 


THE “ CABLE” H.T. UNIT. 


A neat type of H.T. battery eliminator, 
for D.C. supply circuits, giving a single 
output voltage, which can, however, be 
closely adjusted, as there are nine tap- 
pings on the potential-dividing resistance. 
This is wound with double silk-covered 
resistance wire on a grooved boxwood 
former. The resistor, together with the 
smoothin sieht is contained in a 
perforated aluminium case. Terminals 
and a selector switch are fitted on an 
insulated panel mounted at one end. The 
unit measures only 53 inches long. 32 
inches wide, and is slightly over 3 inches 
high. 

Stand No. 151.—Cables and Electrical 
Supplies, Ltd., 234, Pentonville Road, 
London, N. i. 


New Elliptical diaphragm model of 
Brandes Loud-speaker. 


SIEMENS H.T. BATTERIES. 


Most users of up-to-date receivers have 
discovered that the small dry cells so 
largely used as a source of H. T. voltage 
are unsuitable for supplying anode 
current to power valves of even moderate 
consumption. Although batteries of large 
cells are more costly in the first instance, 
they will generally be found cheaper in 
the long run. The new type of Siemens 
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battery is composed of cells even Jarger 
than those included in their earlier heavy- 
duty units. 

A model giving a visual indication of 
the economy in anode current effected by 
the use of a suitable grid bias voltage is 
also shown. 

Stand No. 155.— 816 mens Bros. & Co., 
Ltd., Caxton Mouse, Westminster, 
S.W.1. 
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THE BRANDES CONE LOUD- 
SPEAKER. 
The new Brandes loud-speaker is of 
articularly attractive appearance, and 
bas an elliptical paper diaphragm driven 
from the centre and partially concealed 
by a fretted wooden grille. The whole is 
contained in a polished hardwood case 
some 14in. high and 10in. wide. This 
firm also shows a similar model with a 
circular conical diaphragm contained in a 
sloping case. 3 : 
Stand No. 157.—Brandes, Ltd., 206, 
Regent Street, London, W.1. 
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A REVIEW OF SETS. 


The next issue of THE WIRELESS 
WORLD will contain a comprehensive : 
survey of the Sets on show at che 
Exhibition, with details of novel and 
important features of special interest 
to readers. | 
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THE B. 8. A. KONE LOUD-SPEAKER. 


The new model C loud-speaker is of 
considerably smaller size than the well- 
known standard model of the same type. 
The handsome and well-finished casing 
has an oxidised silver finish, and it is 
noted with interest that the edge of the 
single-cone diaphragm is * free.” Un- 
like some of the larger instruments, it 
has windiwgs of comparatively high im- 
pedance, and is consequently suitable for 
connection directly in the anode circuit 
of the output valve, and does net require 
a special transformer. 
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B. S.A. STANDARD VALVES. 


A number of the new valves, with heavy 
tape filaments, operating at a low tem- 
perature, are also shown. The Type P.425 
is a power valve, consuming 0.25 ampere 
at about 4 volts, and capable of handling 
large input voltaves with a moderate value 
of high-tension voltage. Its impedance is 
given as 5,000 to 7,000 ohms, with an 
amplification factor of 6.4 to 6.8. 

The type P.612 has similar character- 
istics, but consumes only 0.12 to 0.14 
ampere with approximately six volts 
apphed to its filament. 

Both valves have pins of unusual con- 
struction; a slot is cut in such a way that 
it does not reach either end of the pin, 
which should retain its springiness, thus 
ensuring a good contact with the socket. 


Stand No. 163.—B.S.A. Radio, Ltd., 
Small Heath, Birmingham. 
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LITZEN DRAHT WIRE. 
Samples of Litz multi-stranded wire, 
as used in some of the high-efficiency 
H. F. transformers recently described in 
this journal, are shown on the stand of 

the London Electric Wire Co. 


The B. S. A. Modei loudspeaker 
is fitted with conical diaphragm, small 
in diameter, having a free edge. 


Their special frame-aerial wire, made 
up of stranded copper with braided silk 
covering in a number of colours, is emi- 
nently suitable for the purpose for which 
it is supplied. | 

‘*Leweoflex’’’ is a flexible multi- 
stranded conductor with rubber insula- 
tion in five colours, and is particularly 
adapted for battery and other connec- 
tions. 

Stand No. 216.—The Lendon Etectrie 
Wire Company and Smiths, Ltd., 
Playhouse Yard, Golden Lane, Lon- 
don, E.C. 


B.S.A. power valves types P.425 and 
P.612 


THE NEON TESTER. 

A source of pressure of about 180 volts 
is required; this voltage can be obtained 
from D.C. mains or an H.T. battery. 

Measurements can be carried out with 
a sufficient degree of accuracy to satisfy 
the great majority of experimenters, to 
whom the instrument will specially appeal. 

A new type of H.T. battery eliminator 
for A.C. mains is shown, with two special 
units for use with D.C. supply. 

Stand No. 242.—W. J. Henderson & Co., 
Ltd., 351, Fulham Road, Londen, 
8. W. 70. . 
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VARLEY H.F. CHOKE. 


Intended for use in the plate circuit 
af Reinartz receivers, grid tuned H.F. 
amplifiers, dual amplification circuits, 
small transmitters, etc. 

One of tho first chokes to be designed 
so that the winding possesses a high 
inductance value combined with low self- 


The Variey choke is built in six sections. 
Beth turns and layers are practically 
air spaced. 


capacity and small stray field. Consists 
of six series connected sections each jin. 
in width and spaced about in. apart. 
Each section compriseseleven paper oe 
ated layers of ten turns wound with No. 
38 S.S.C. The mean diameter of the sec- 
tions is fin., and the total number of 
turns 660. Cotton separation is provided 
between the turns, which are all care- 
fully arranged, and the practice of in- 
discriminately running on the turns so 
often adopted in H.F. choke construc- 
tion is avoided. The spool is of ebonite, 
turned. and polished, and the winding is 
protected by a transparent wrapping. 
It can be mounted vertically by screwing 
down to the baseboard, or secured to 
the back of the panel by a 4B.A. screw, 
a tapped hole being provided. 

Another exhibit at the same stand is 
the Varley anode resistance, which is 
wire wotnd and spaced turn by turn 


Strips of celluloid are used in the Clackson 
valve holder in place of the usual metal 
springs. 


and layer by layer. It is obtainable in 

Tesistance values up to 200,000 ohms, and 

the winding is practically non-inductive. 

A new type is now available having 

heavier current carrying capacity. 

Stand No. 36.—Oliver Pell Control, Ltd., 
Granville House, Arundel Street, 
London, W.C.2. 
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SPRING - SUPPORTED BASEBOARD 
VALVE HOLDER. 


The valve holder is carried by a base, 
being 0 from it by four flexible 
strips which are attached by means of 
the terminal connections. The valve 
sockets are recessed to prevent acci- 
dental contact between the filament pins 
and the high tension supply. Insulating 
parts are highly polished, giving a zod 
appearance. It is advisable when 
screwing down to the baseboard to insert 
a thin piece of insulating material under 
the holder to prevent the heads of the 
terminal screws coming into contact with 
the wood. 

Other exhibits on the same stand in- 
clude the Triumph two-coil holder, de- 
signed for back of panel mounting, and 
secured with a one-hole fixing. Very 
little space is occupied by the com- 
ponent, and it is driven by a worm and 

inion. The Lowforma is a frame 
intended for the construction of an air- 
spaced coil. The winding is carried on 


Three-section Curtis  stabilisin 
denser designed for panel mounting and 
, provided with one hole fixing. 


con— 


six threaded stems supported on three 
insulating rings. Coil holders, coil 
mounts, crystal detectors, shorting plugs 
and switches are also shown. 


Stand No. 238.—A. H. Clackson, Ltd., 
119, Fleet Street, London, E.C.4. 
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STRAIGHT LINE CAPACITY 
BALANCING CONDENSER. 


Balancing condensers for stabilising 
high frequency amplifying circuits fre- 
quently consist of a pair of circular 
plates, the capacity 5 by 
adjusting the distance tween them. 
The capacity change, therefore, is much 
greater when the plates are near together 
than when separated, and balancing con- 
densers constructed on the more usual 
revolving plate arrangement will provide 
much better control, as the capacity 
change is almost uniform for a given 
movement of the operating knob. 

The Curtis balancing condenser con- 
sists of two fixed sections, so that when 


by one-hole fixing. 
pla 
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used in a neutralised circuit it is not 
necessary to make connection to the 
moving plate. A terminal is, however, 
provided on the moving. plate which is 
necessary for use in certain balanced 
circuit systems. 

The condenser is attached to the panel 
Fixed and movin 

tes are of aluminium, terminals an 
other metal parts nickel-plated. 


Ormond fixed capacity air dielectric 
condenser intended particularly for use 
in radio-frequency circults. 


Other components and accessories in- 
clude H.F. intervalve couplings for super- 
heterodyne receiver construction, oscil- 
lator units, folding frame aerials for the 
200-600 metre wavebands, as well as 500 
2,750 metres, intervalve L.F. trans- 
formers of ratios 3 and 5 to 1, filament 
rheostats, 5, 15 and 30 ohms, and anti- 
capacity switches. 


Red Lion Square, London, W.C.1. 
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FIXED CAPACITY AIR 
CONDENSERS. 


Condensers of small capacity having 
air dielectric have for some time been a 
speciality of the Ormond Engineering Co., 
Ltd. he principal application of a con- 
denser of this type is in the tuned oscil- 
latory circuit. It may be connected in 
series in the aerial lead in preference to 
using a small mica condenser and in 
closed circuits having fixed tuning. It 
may even with advantage be used as a 
grid condenser following a tuned high- 
frequency amplifier where there is a 


Another form of radio frequency choke 
coll, wound with enamelled wire in a 
marrow siot. 


danger of an excessive positive bias reach- 
ing the grid of the detector valve owing 
to faulty insulation, which sometimes 
arises in condensers having poor solid 
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dielectrics. An essential feature is the 
use of a cover to prevent dust accumu- 
lating between the plates. The capacity 
ranges are from 0.000025 to 0.0003 mfd. | 


‘ 000 
HIGH FREQUENCY CHOKE. 


A narrow spool of ebonite carries a 
winding of enamelled wire, connection 


Two-range Ormond filament rheostat, 
fitted with liberal and well ventilated 
windings. 


being brought out to a pair of tags with 
multi-strand leads An aluminium- 
base bracket is provided for screwing 
down to the baseboard. Other metal 
parts are nickel plated, and the ebonite 
spool is polished and engraved. 
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THE NEW ORMOND RHEOSTAT. 

An insulating former supports the 
double winding and is well ventilated by 
being carried on an aluminium frame. 
The dual model has resistance values up 
to 5 and 20 ohms, and is fitted with a 
small attractive knob with grub screw 
fixing. A black ivorine dial is provided 
with clean and distinct figures filled in 
white. 

Exceedingly good value is represented 
in other Ormond products, including vari- 
ous straight line frequency variable con- 


The novel form of construction adopsed 
in the McMichael balancing condenser. 
The moving element engages in one spiral 
of atwo-start thread and a spring forming 
the fixed plate is fitted in the other spiral. 


densers, slow motion dial, and neutrodyne. 

condenser. 

Stand No. 70.—Ormond 
Coy., Ltd., 199-205, 
Road, London, N.W.1. 


Engineering 
Pentonville 
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McMICHAEL BALANCING 
CONDENSER. 


Although of the tubular construction 
and conveniently designed for baseboard 
mounting, this condenser is not of the 
type where one plate advances towards 
the other by the action of a screw, and in 


‘which the adjustment becomes more criti- 


cal as the plates get near together. In 
this instance the moving element advances 


in a double thread, whilst the fixed plate 


is composed of a spiral spring resting in 
one thread only, so that the area of over- 
lap increases as the screw advances in the 
thread. 

The upper bush is fitted with a nut for 
one-hole fixing as an alternative to base- 
board mounting. The spindle is, marked 


off in divisions representing rotations of 
the knob. the calibration. enabling the 
setting once obtained to be found again 
without difficulty. | 

Other McMichael components include 
Dimic coils, 


the well-known mica fixed 


Interchangeable Polar tuning unit for use 
as aerial coil with reaction coupling. 


capacity condensers, grid leaks, and con- 
densers and H.F. intervalve transformers. 


Stand No. 142.—MecMichael, Ltd., Wex- 
ham Road, Slough, Bucks. 
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POLAR COIL UNIT. 
The plug-in interchangeable tuning 


units represent a very simple system for 
tuning over a wide wavelength range. 
The unit is fitted with a four-pi base, the 


pins being arranged to fit in the standard 


valve holder and give support to a pair 
of spool wound coils arranged by means 
of a screwed spindle to give adjustable 
coupling. 

For aerial circuit tuning, where one of 
the inductances is used as a reaction coil, 
one need feel no prejudice in regard to 
the method of winding, which results in 
the coil possessing a slightly higher re- 
sistance than many of the more bulky 
types. The losses in the coil are probably 
small compared with other losses in the 
aerial circuit, to which it is connected, and 
arising out of the grid current of the 
valve detector, while the losses are largely 
compensated for by the use of reaction. 

The unit consists of four separate parts, 
a carrier base, the threaded spindle, aerial 


dial, while further movement gives direct 
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coil and reaction coil, which take apart to 
permit of the interchanging of the in- 
ductances. The coils are labelled to 
indicate the tuning range obtainable when 
shunted with a 0.0005 mfd. variable con- 
denser, and a table of tuning data shows 
that wavelengths of from about 175 to 
4,720 metres can be covered. 


An entirely new type of break jack, 
making use of the Utility switch move- 
ment. 3 
Another interesting component, the 
Polar cam vernier variable condenser. 
gives a critical adjustment for a limited 
movement in either direction of the tuning 


Critical 


rotation to the moving vanes. -` 
entire 


adjustment is obtainable with 
freedom from backlash. 


Stand No. 149.—Radio Communication 
Company, Ltd., 34-35, Norfolk Street, 
Strand, London, W.C.2. 
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UTILITY PLUG AND JACK. 

An entirely new form of jack switch- 
ing is employed. The plug, which is of 
special design, engages in a notch on 
the ebonite roller carrying the contact 
pieces, causing it to rotate so as to 
operate a switch action similar to that 
fitted in the well-known Utility“ 


Compact double pole Utility switch 
operated by a plunger action. 


switches and equivalent to a double-pole 
two-position movement. 

Perfect rubbing contact and low inter- 
contact capacity are the outstanding 
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advantages of this type of jack. It is 
very compact, the dimensions being 13in. 
long x 1gin. x Zin. 
00300 
PUSH PULL SWITCH. 


Here again the Utility lever switch 
movement has been adopted for operation 


Li testing set for volta deter- 
3 insulation and 8 tests. 


by a plunger. A smooth act ion is obtained. 
It can be connected to control radio as 
well as audio- frequency circuits. The 
switch is a two-pole change-over and 
occupies very little space on the face of 
the panel. 

Utility products include variable con- 
densers, geared dials, multi-contact 
switches, coil changing unit, valve switch 
unit and an automatic crystal detector. 
Stand No. 

Ltd., UtHity Works, Kenyon Street, 
Birmingham. 
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The Liberty potentiometer. The filameat 


rheostats are of similar construction. 


RADIO TESTER. 


Incorporating a double reading volt- 
meter for determining battery voltages, 
this instrument provides also for insula- 
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tion and continuity tests. By means of 
a socket connection is made to the elec- 
tric light supply for providing a high 
potential and a neon lamp is used as 
an indicator. 
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THE LIBERTY RHEOSTAT. 


A clean moulding is employed to house 
the winding which is carried on the usual 
fibre strip. An attractive feature is the 
design of the rubbing contact, which con- 
sists of a spring-operated plunger, pro- 
ducing a particularly smooth action. A 


black scale clearly marked and filled in 


in white is supplied, and the operating 
knob, which has a polished recessed face, 
is fitted with a white ivorine pointer. 
The centre bush is fitted with a nut for 
one-hole fixing, which is particularly use- 
ful in this instance, as the body of the 
rheostat is so substantially constructed. 

Among accessories are the Liberty 
heterodyne wavemeter, tuning from 250 
to 3,000 metres, micrometer coil holder, 
and permanent detector. 


Stand No. 80.—Radiae Electrical Com- 
pany, Ltd., Bennett Stréet, Chiswick, 
London, W.. 
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NEW BENJAMIN RHEOSTAT. 
The resistance unit is contained within 
the dial, having the advantage that 10 
space is occupied behind the panel. It 


Benjamin filameat rheostat 

for mounting flush against the panei 

with the resistance winding enclosed 
under the operating knobs. 


The new ty 


is attached by means of a screw bash 
and lock nut very similar to one-hole 
fixing, whilst the rim, which is marked 
from 0 to 100, is slightly raised above 
the face of the panel to give clearance 
to a nickel-plated indicator. The winding 
is of the usual form, being carried on a 
fibre strip, and is enclosed in the very 
small space under the bush, the total 
dial diameter being 2gin. It is obtain- 
able in resistance values of either 6 or 
30 ohms. The mouldings are of Bakelite. 

Modified Benjamin anti- microphonic 
valve holders are shown, in which pro- 


vision is made for attaching a Dubilier 


grid condenser and leak resistance, or 
another type is equipped only with a 
resistance. ; 

The Benjamin Electric Company is also 
exhibiting for the first time a complete 
range of valves. These are of high grade 
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manufacture and of the coated filament 
type. 
Stand No. 105.—Benjemin Etectric Com- 


pany, Brentwood Works, Tariff 
Road, Tottenham, London, N.17. 
cooo 
S.L.F. CONDENSER. 


The centre spindle is mounted on cone 
bearings at one end only, having a posi- 


An entirely new method is employed in 
the Formo straight line frequency con- 
denser for supporting the ed plates. 


tive pigtail connector at its free end and 
a standard jin. diameter extension shaft 
at the other. The bearings are adjust- 
able to permi of the centring of the 
moving plates, and also for obtaining the 
required degree of friction on the shaft. 


No spacing washers are used, the plates 


being fixed in slots under pressure, and, 
in addition, are braced with a tie rod at 
their extremities. . 

One hole fixing is employed for mount- 
ing and distortion of the condenser when 
clamping down tightly cannot occur. A 
well-finished Sin. dial is provided. 
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NEW FORMO DIAL. 


The reduction ratio is 16 to 1, the 
movement being enclosed in a Bakelite 


Formo geared dial. Backlash is over- 

come by tbe avoidance of toothed pinions. 

The scale which is marked in both direc- 

tions of rotation is suitable for use with 

S.L. frequency or S.L. wavelength con- 
densers. 


moulding, in which a window forms a 
guide for the pencil when logging 
stations. The dial reads in both direc- 
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trons, and the two scales indicate wave- - 
length in one direction, and frequency in 


the other, and, in consequence, can be 
used with either straight-line frequency 
or straight-line wavelength condensers. 


The movement is smooth, noiseless and 


free from backlash. No extra screws or 


A solution to the H.T. battery problem. 
Climax full rectifier for giving a range 
of D.C. potentials from A.C. supply. 


drilling are required for attaching the 
dial, it being sufficient to make a small 
indentation with a drill point or centre 
punch. ` l 


Stand No. 78.—The Formo Company, 
Crown Works, Cricklewood Lane, 
London, N. W. 2. 
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CLIMAX AUTO-BAT TRANSFORMER. 


Designed for use in the construction of 


an H.T. battery eliminator, operating 
from alternating current. mains. Both 
plate circuits and filament heating wind- 
ings are provided. The transformer is of 
liberal size, and insulation is particularly 


Battery eliminator for use on D.C. supply 
mains. It consists of a smoothing circuit 
and potential divider. 


good. The windings are arranged for 
giving full wave rectification and used in 
conjunction with Osram U.4 type valves, 
a liberal H.T. supply is obtainable. 


the sides of the glass boxes. 
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Auxiliary apparatus for use in battery 
eliminator construction includes the 
Climax smoothing choke and potential 
divider, the latter being wire wound to 
a resistance of 20,000 ohms and tapped in 
10 sections. It can be connected across 
a 250-volt supply without overheating. 
Complete units are also available ready 
for connecting to A.C. and D. C. mains. 


Stand No. 148.—Climax Radio Electric, 
Ltd., Quill Works, Putney, London, 
S.W.15. 
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ROSE BOWL LOUD-SPEAKER. 


An entirely new idea in loud-speaker 
design is the use of a rose bowl, in which 
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Climax power transformer giving two 
outputs for heating the filaments of the 
rectiflers and supplying the anode 
potentiais required in the construction 
of an A.C. battery eliminator. Mid-polnt 
tappings are provided. 


the loud-speaker action is incorporated 
in the base. The diameter of the bow] is 
10in. and the depth from base to rim, Tin. 
The sound reproduced by the loud-speaker 
is deflected by a false bottom through 
the pierced aperture to be seen round the 
base of the bowl. It is supplied either 
with an electro-plated nickel silver finish 
or in oxydised silver, or in antique 
bronze. The bowl can be filled with 
water without interfering with the opera- 
tion of the instrument. 
Stand No. 58.— British Electrical Sales 
Organisation, 623, Australia House, 
Strand, W.C.2. 
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EDISWAN HYMEG H.T. 
ACCUMULATOR. 


High insulation between the cells of the 
new Ediswan H.T. battery is ensured by 
means of glass cross-bars projecting from 
The plates, 
which have a 2-ampere hour capacity, are 
supported in grooves and are specially de- 
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signed so as not to deteriorate when left 
on Pen circuit for exceptionally long 
periods. The form of plate construction 
adopted i» such that the use of separators 
to prevent shedding of paste is unneces- 
Cemented on glass tops provided 
with india-rubber filling cork and vent 


The sound is 
emitted from the perforations in the base 
and the bowl may be filled with water. 


Rose bowl loud-speaker. 


cover the cells and the sections are 
bridged across with lead bars treated with 
anti-sulphuric paint ang provided with a 
hole for a wander plug. The batteries 
are supplied in  anti-sulphuric black- 
enamelled hard wood crates with carry- 
ing -handles, and a filler is also included 
with each battery. 

Apart from the very competitive price 
it which this battery is sold, it can be 
celied upon to be thoroughly serviceable. 
its particular merit being good cell-to-cell 
insulation and absence~of sulphuric acid 
about the tops of the cells. 

A battery which has been in use for 
some three months after its first charge 
still shows a full -2 volts per cell, and is 
quite clean, with entire absence of corro- 


12-volt section of the new Ediswan H.T. 
secondary battery. 


sion. The brass connecting plugs, how- 
ever, supplied with the battery rapidly 
become dirty in the presence of traces of 
acid, and some other method might be 
adopted for tapping out intermediate 
voltages, though the system of using brass 
wander plugs is, however, in general use 
in many of the batteries on the market. 


Stand Nos. 3 and 134.— Edison Swan Elec- 
tric Co., Ltd., 123, Queen Victoria 
Street, London, E.C.4. 
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The Wonderful PM. Filament 


Since the standards by which a valve is judged are economy, results 
and life it is the filament that counts and this is what you pay for. 


The whole science of radio has been concentrated to produce for you a 
series of valves that embody a filament that gives you the maximum value 
for your money. 


The P.M. Filament is supreme for value. 


It has up to 3 times greater length and up to 5; times greater emission than 
an ordinary filament. These in themselves mean 3 times more for your money. 


It is so tough and well supported that it cannot be broken except by the very 
roughest handling—result—fewer valve replacements. 


It operates at a temperature so low that no sign of glow can be discerned, and 
under these conditions retains its ductility so that it can be tied in a knot after 
1000 hour's life result, vastly increased valve life. 


NEW REDUCED PRICES 


For 4-volt accumulator or 3dry cells 
THE P.M.3. (General Purpose) 


It requires only one-tenth ampere—result, your accumulator charges will 
last you 7 times as long, 


O'I amp. 14/- ` 
THE PMA (Power) Ol amp. 18/6 When you select your valves look to the vital part — the filament. 
For 6-volt accumulator or 4 dry cells ` 8 
IHE P.M.§ (General Purpose) Only P.M. Valves have the wonderful P.M. Filament. \ 
O'l amp. 18/6 


THE PME (Power) OI amp. 18/6 ASK YOUR DEALER FOR P.M. VALVES 
For 2-volt accumulator s . , 

THE P.M.1 H.F, Of amp. 14/- 
THE P.M.1 L.F. 0'1 pa 14/- 
THE P.M.2 (Power) 0°15 amp. 18/6 


Theh prices do not apply in Irish Free State 


OLYMPIA 
STANDS 


& 


Mullard 
THE -MASTER-VALVE 


ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2 


- British Made 
ina 
British Factory. 


Sept. 4-18th 


A37 Advertisements for The Wireless World“ are only accepted from firms we belicve to be tKoroughly relidbla. 
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NO CAPACITY 
CHANGE-OVER SWITCH 


Designed by Electrical Engineers 
especially for Wireless Apparatus. 
Loss has been practically elimin- 
ated and contacts are permanently 
self-cleaning and therefore effec- 
tive to the fullest degree. Made 
in two patterns—Knob type and 
Lever type. 

Knob Pattern 3/6 

(2 pole change-over) 

Lever Pattern 4 


(2 pole change-over) 


LOW LOSS CONDENSERS 
Vernier Pattern a 


This famous ‘‘ Utility Component has bern 
improved. All brass parts are nickel plated, 
pigtail connection from moving plates, ter- 
minals and soldering tags are fitted, and the 
centre spindle rotates on ball bearings. The 
Vernier pattern is fitted with a Micro Dial aa 
Ulustrated below. 
Prices from 13 


SQUARE LAW ‘CONDENSERS 
Made with the same care and accuracy 
that typify the Utility Low Loss Con- 
densers, this Square Law Condenser may 
be depended upon for efficient service. It 
can be fixed by drilling a single hole. 
Prices from G. without Vernier. 


A handsome 4° Dial in which is incorporated 
Blow Motion mechanism for obtaining th- 
finest tuning of the Condenser, Th» Dia! 


Movement ls Unlimited. Backlash is er.. 
tirely eliminated. It can can be fitted to 2 
makes of condensers. 

Price 7/6 


PUSH-PULL SWITCH 


A switch of the push-pull type with the 
advantages of our well-known “ Utility ” 
switch.. Its extremely low capacity, 
smooth action, and perfect contact cnsure 
highest efficiency. One hole fixing, two- 
pole change over. Price 4,6 


JACK & PLUG 
A Jack designed on the same principles as 
our well-known “Utility” Switch and 
similar to our Push-Pull Switch in size. 
Has many advantages over the ordinary 
type of Jack. Pertect rubbing contact 
and low self-capacity. 
Prices: Jack 4/6, Plug 3/6 
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& WIRELESS RECEIVERS 


More than ever before, the Utility Stand at the 
National Radio Exhibition this year will be an 
indication of the strides made in the production 
of wireless components. At Stand 74 will be 
seen the latest Utility products, some introduced 
for the first time here, and in addition the new 
Utility 3 and 4 Valve Wireless Receivers—living 
testimony of the all-round Efficiency of the 
Components from which they are constructed. 
See this Stand. If time is short make for 74 first. 


WILKINS & WRIGHT 12 


KENYON ST. 5 RMINGHAM 
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3 and 4 VALVE WIRELESS RECEIVING SETS 


The new one-control Wireless Sets—with all the experience of the manu- 
facturers of the famous Utility guaranteed components behind them. 
Simple, efficent, clean and dependable. 


3 Valve £18 O O 4 Valve £20 O O 
Marconi Royalties extra. 


60 9 
Utilitg 
AUTOMATIC CRYSTAL DETECTOR 
Is so constructed that by slowly turning the knob 
the cat’s whisker is advanced and withdrawn m 
turn and the crystal 
moved round in such 


a way that the 
whole of its work- 


ee 5% able surface is ex- 
1 plored. The very 
best results are 


therefore secured by 


Ry means of the “ Utility” Coll 


VALVE SWITCH UNIT 
Changing Unit, instant Switching 


: i Soe h wirin, 
from one station to anuther can be Incorporated in this unit is our well-known ° method A , 8 
ſtected. It is attached to the in- ‘Utility’ Switch, a Valve Holder, and Rheo- RO skill whatever. 
aife of the panel by our usual stat, and its purpose is to switch ‘On’ and 


„ 5 As the Ol a valve in a multi. valve set, at the same Prices 
ey ta plag in coils Inthe crdinary time maintaining continuity of the circuit 7/6 and 8/- 
way. employed. 

Price 7,8 Price 8/6 


Mention of * The Wireless World,” when writing to advertisers, will ensure prompt attention. 448 
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A SIMPLE TESTER. 

A pair of phones.and a dry battery 
are widely used when testmg for con- 
tinuity and insulation in the various 
component parts of a wireless receiver, 
and after a little practice this simple 
arrangement is very helpful as an aid 


to the tracing of faults. It is incon- 
venient, however, to connect up the 
necessary circuit whenever a test be- 
comes necessary, and a unit on the 
lines of .at shown in Fig. 1 will be 
found to save both time and trouble, 
as terminals are provided for the 
phones and flexible testing leads. 


= TELEPHONES 


D Ne 


> = = TESTING: LEADS: 


Fig. 1.—Ebonite panel for a testing unit. 


A small piece of ‘‘scrap ’’ ebonite, 


measuring about 5 inches long and 3 


inches broad, is fitted with clips on ‘ts 
underside to take a 3-cell flash-lamp 
battery. Terminals are mounted ın 
the positions indicated, and are wired 
to the battery as shown. Other and 
more elaborate metl.ods of construc- 
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RAC TICAL 


A Section Mainly for 
the New Reader. 


tion will suggest themselves in cases 
where a better-looking instrument is 
desired ; for example, a small wooden 


box, with an ebonite terminal panel, 


may be used. 7 

When testing small condensers it is 
necessary that the insulation of the 
associated circuits should be beyond 
suspicion, and it is, therefore, desir- 
able that the ends of the testing leads 


should be fitted with metal electrodes 


having insulated handles, to avoid 
leakage through tie body of the user. 
Wander plugs with an Erinoid or 
ebonite sleeve will serve this purpose. 

A few hints as to the correct pro 
cedure to be adopted in testing fixed 
condensers may be given. On com 
pleting the circuit through the con- 
denser, quite a noticeable click 
will be observed (of a loudness de 
pending on the capacity), while 
practically no click should be pro- 


duced when the circuit is broken, 
provided that the insulation is 
adequate. If no click 1s observed as 


the circuit is made, it may safely 


be assumed that the condenser plates 
are disconnected internally. 
6000 


BIASSING A DETECTOR VALVE. 

Some form of control over the 
steady working voltage of a detector 
valve operating on the ‘“‘ leaky grid 
condenser ’’ principle is distinctly 
desirable, from the point of view both 
of good detection and critical adjust- 
ment of reaction. This, as has al- 
ready been suggeste. , is most easily 
carried out by connecting the lower 
end of the grid leak to the slider of a 
rotentiometer, the windings of which 
are joined across the filament. This 
arrangement, which is shown in Fig. 2 
(a), obviates the use of any special 
switch as the circuit from the L.T. 


HINTS +e TIPS 
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battery through the winding is auto- 
matically broken when the rheostat is 
at. the off 7’ position. 

This system of connection permits 
of the application to the grid of the 
tuli voltage of the L.T. battery, less 
the drop of voltage in the rheostat ; 
this will, as a rule, give a sufficiently 
positive grid under ordinary condi- 
tions. A possible exception may occur 
when using certain two-volt dull- 
emitter valves, in which the grid 
currents necessary for this method of 
rectification start late (i.e., not until 
the grid is appreciably positive with 
respect to the negative end of the 
filament). Under these conditions it 
may be necessary to wire the potentio- 
meter directly across the L.T. battery, 
as shown in Fig. 2, and to insert a 
switch preferably in the positive lead, 


Fig. 2.—Alternative potentiometer 
f connections. 


to prevent waste of current when the 
set is not being used. 

A certain amount of care should be 
used in making the preliminary ad- 
justments, as it is easy to be misled by 


the fact that a decrease of positive 


voltage may give louder signals, due 
to decreased damping, and a conse- 
quent increase of incidental reaction, 
although the valve may actually be 
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carrying out its functions as detector 
Jess efficiently. It is desirable first to 
adjust the slider with all possible 
sources of reaction eliminated, and 
then to make a compromise between 
this setting and the one found to per- 
mit of the smoothest control of re- 
generation. No subsequent adjust- 
ment will be necessary provided that 
the operating conditions of the valve 


remain unchanged. 
O 0 00 


READING BATTERY VOLTAGES. 
It should be realised that the volt- 
age indicated by a meter connected 


to its terminals is almost valueless as 
an indication of the condition of a 


battery—particularly of an accumu- 


lator. This reading, if it is to supply 
any really useful information, should 
be taken when the normal working 
current is being drawn from the cells. 

The above statement, however, re- 
quires some modification when dry- 
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cell H.T. batteries are in question. 
Most moving iron meters of the 
cheaper pattern pass a. current con- 
siderably in excess of that taken by 
the valves; in this case the indicated 
voltage will probably be somewhat 
less than that actually existing under 
working conditions, even though the 
battery is doing no useful work when 
the meter is connected. On the other 
hand, when a high-resistance moving 
coil instrument is used, readings may 
err on the high side, and it should 
accordingly be used when the cells 
are delivering current to the receiver 
—preferably after they have been 
doing so for some little time. 


O0 000 


HIGH-AMPLIFICATION VALVES. 

The fact that valves with an excep- 
tionally high amplification factor and 
a reasonably low impedance are now 
becoming available is likely to have 
a considerable effect on the design of 
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both high- and low-frequency ampli. 
fiers. 

There are certain difficuities, how- 
ever, in designing efficient couplings 
for such valves, and it would be in- 
correct to assume that the full benefit 
of this high valve amplification can 
be obtained without special precau- 
tions, particularly on the high; fre- 
quency side. The beginner, at any 
rate. will be wise to be guided by 
articfes on this subject which have 
already appeared in Zhe Wireless 
World.’ He will not, go far wrong 
in using them as Bottom bend“ 
rectifiers with a high anode resistance, 
but before adopting them for even the 
first stage of an L. F. amplifier, he 
should assure himself that the valve 
is capable of handling voltage swings 
of the amplitude to be expected in 
this position E 

' The Wireless World, Aug. 11, 1926, 
p. 177; Aug. 25, p. 253. 


. DISSECTED DIAGRAMS. ° j 
Step=bysstep Wiring in Theory and Practice. 
No. 43.—A Single—-coil Reinartz Receiver. 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 

practice in the construction of various typical receivers. The simplified type of Retnartz receiver 

. shown, below has been popular with readers, and has the advantage that it works well on the short 
waves as well as on the normal broadcast wave band. 


A 
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The parallel plate circuits are completed, 
one through the phones and H.T. bettery, 
end the other through the reaction cot 
denser and the lower section of the coil. 


A 40 


The tuned circult is connected between 
the grid and filament, a leaky grid con- 
denser being inserted to give rectification. 
Aerial and earth terminals are connected. 


The low-tension battery circuit is com- 

pleted in the normal manner through a 

controlling rheostat, which is inserted in 
the positive lead as usual. 
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\ N YHEN it was shown by Marconi that wireless 
messages could be sent over large distances with- 
out the use of intervening conductors, it was 
natural that many people should ask whether wireless could 
not be used for signalling to other planets. It seemed, at 
that time, that it was only a question of increasing the 
power of the transmitter to get greater and greater ranges. 
Of course, everyone familiar with the technical details of 
wireless telegraphy realised that there were two aspects of 
the question. There was one problem of transmission which 
would concern us on the earth, but there was also the 
problem of reception at the other end. The problem of 
reception was evidently two-fold. If Mars were inhabited, 
had the science of wireless telegraphy developed there to 
the same extent as on this planet? Also, would the Mar- 
tians know what wavelengths we used? The fact that 
some American scientists considered that the Martians had 
developed sufficient intelligence to develop a wonderful 
system of waterways in the form of canals made it, at 
least, an interesting speculation that a Martian Marconi 
had been born, and imagination was allowed to do the 
rest. 


Reflection from the Heaviside Layer. 


But with increased knowledge of the conditions of long- 
distance reception there came a certain amount of sceptic- 
ism with regard to the problem of Earth-to-Mars commu. 
nication. It was gradually realised that to account for 
the success of terrestrial transmission it was necessary to 
assume that the upper atmosphere was a conductor which 
sent back ta the ground wireless waves which reached it, 
and all recent work has tended to increase our confidence 
in the Heaviside layer theory. Many people, therefore, 
felt that the problem of communicating with Mars was 
settled if there was a Heaviside layer, for, they said, this 
layer would send back all waves and act as a complete 
shield so far as the earth is concerned. There was cer- 
tainly much to be said for this conclusion, for, so far as 
long wavelengths are concerned, the conductivity cf the 
ionised layer appears to be very much the same as that 
of the earth, which we know is a good reflector of the 
longer wavelengths. To the wireless evidence there was 
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Conditions under which Short Waves Penetrate 
the Heaviside Layer. - 
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By PROF. E. V. APPLETON, M. A., D.Sc. 


added évidence of a totally different kind from another 
branch of physics. Students of terrestrial magnetism (Sir 
Arthur Schuster and Professor S. Chapman in particular) 
showed, from their study of variations in the earth’s mag 
netism, that the upper atmosphere must have a very large 
electrical conductivity. In fact, their results indicated 
that the conductivity of the upper atmosphere was equiva 
lent to that of a sheet of copper one metre thick. Such 
conductivity obviously meant that at any rate long waves 
would not penetrate the layer—and that the problem of 
inter-planetary communication by wireless was more diffi- 
cult than had at first been realised. It seemed that Nature 
by giving us efficient terrestrial communication had, at the 
same time and by the-same means, prevented us from ever 
communicating with the neighbouring planets. ö 

But with the recent progress in the development of short- 
wave transmission, I think that the problem should be dis- 
cussed afresh. I do not want this to be interpreted as 
meaning that I consider it to be a profitable experiment to 
try to send short-wave signals to Mars, because, person- 
ally, I should be very sceptical about the reception part of 
the experiment. But I do want to point out that in view 
of recent progress in wireless theory we cannot regard 
the Heaviside layer as a complete shield for all wave- 
lengths. N 


Penetrative Powers of Short Waves. 


To understand how the possibility of inter-planetary 
communication has, once again, become a subject of serious 
discussion from the transmission standpoint, we must con- 
sider some of the remarkable properties of short waves 
which have been discovered by wireless amateurs within 
the last few years. In particular we must consider the sig- 
nificance of the ‘‘ skipped distance ’’ which occurs with 
short waves in transmissions of, say, 30 metres. It is now 
a familiar fact that, in the case of a 30-metre transmitter, 
signals die off in intensity very rapidly as the distance of 
the receiver is increased, so that with increasing distance up 
to about 500 miles the signal intensity becomes negligible. 
At a distance of about 500 miles, however, the signals 
become suddenly stronger, and are detectable up to 1,500 
miles, beyond which reception becomes uncertain. The 
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Can We Signal to MarsP— . 

explanation of this skipped distance has been given by Mr. 
Barnett and the writer,’ and also by Taylor and Hulbert,’ 
in terms of the ionised layer theory, and it has been shown 
that the experimental results indicate that there is a definite 
limited concentration of electricity in the upper. atmosphere 
which makes only a limited amount of bending of short 
waves possible. The results of these theoretical investiga- 


tions can be best explained by means of Fig. 1. In this 
R4 
* fla 
53 ͥͤfU—ͤ 
\ R, 
SP 82 


Fig. 1.—Diagram shawing the critical angle of reflection of short 
waves by the Heaviside layer. 


diagram a station S, is sending to a station Sa, which is 


situated at the skipped distance. If Sa were a little nearer 
to S, than is indicated by its present position, it would 


Appleton and Barnett, Proc. Roy. Soc. A., Vol 109. 1925; 
Appleton, Proc. Camb. Phil. Soc. , 1926. 
2 Taylor and Hulbert, Ius. Rev., Feb., 1926. 


S. S. Lord Antrim.” 
(At sea, between Dublin and Montreal.) 
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receive no signal at all. Now let us consider the rays 
R,, Ra, etc., sent out by the station S,. If the atmosphere 
only contains a limited amount of electricity per cubic 
centimetre (a million electrons per c.c. is the estimate) the 
rays can only be bent a certain amount. and the rav R, 
must therefore be regarded as critical in that rays such as 
Ra, R., and R., which meet the ionised layer more nearly 
perpendicularly, are not brought horizontal, and_ thus 
escape from the atmosphere. Now it can also be shown 
that the lower the wavelength the smaller the amount it 
can be bent back by the ionised layer. It is for this reason 
that the skipped distance increases as the wavelength ìs 
reduced. ‘Theory, therefore, very definitely suggests that 
if wavelengths are decreased still further the atmosphere 
will be unable to deflect them back even the small amount 
necessary for long-distance transmission. Zn this case ail 
the rays sent from the transmitter will leave the earth and 
escape from the Heaviside layer. Such wavelengths would 
therefore be specially suitable for transmissions to other 


- planets. 


Calculations have been made to find the order of magni 
tude of the wavelengths of waves which would penetrate 
the Heaviside layer. Such calculations are obviously very 
approximate in view of our uncertainty of the conditions 
the upper atmosphere, but my estimate suggests that some- 
where between 1 and 10 metres we should find that long 
distance transmission becomes impossible because all the 
waves leave the earth. If this calculation is correct we 
require an immense one-metre wavelength transmitter to 
send to Mars. 
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CURRENT ERE D ICT 


News of the Week in Brief Review. 


CENTENARY OF WIRELESS PIONEER. 
Italy will next year celebrate the cen- 
tenary of the death of Alessandro Volta. 
At an international exhibition to be held 
at Como, Volta’s birthplace, between May 
and October, 1927, it is expected that 

wireless will be generously represented. 

0000 
SENATORE MARCONI INSTALLS 
HOSPITAL SET. 

A three-valve set has been installed in 
the Dartmouth Cottage Hospital under 
the personal supervision of Senatore Mar- 
coni, whose yacht Elettra’’ is lying in 
Dartmouth Harbour. 

0000 

PROGRESS IN CZECHO-SLOVAKIA. 

Czecho-Slovakia has just held its 
Fourth Radio Fair at Prague. At the 
end of June 108,844 wireless receiving 
licences had been issued in Cxecho- 


Slovakia, including 74,008 at Prague, 
25,522 at Brno, 5,218 at Pardubice, and 
3 617 at Bratislava. 


o oOo 
COMMUNAL BROADCASTING. 


The new eleven-storey building of the 


National Press Club Building in Wash- 
ington, D.C., will 3 be equipped 
with a central wireless receiver with con- 
nections to each room. Plans are also 
prepared for a specidl studio on the 


ground floor from which entertainments 
will be distributed throughout the 
building. 38 

1°] 


REGULAR RECEPTION ON AUSTRIAN 
TRAINS. 


Travellers on the Austrian Railway 
Company’s express trains to and from 
Vienna can now avail themselves of 
broadcast programmes from the principal 
European stations. The scheme was put 
into operation on September ist. 

Listeners are charged a fee of 1 Aus- 
trian shilling per hour. 

ocoo 
A FORTUNE FOR WIRELESS 
RESEARCH 


News that he had inherited a fortune 
of 24,000,000 francs came to Roger 
Matter, a French wireless operator, while 
he sat at his instruments -last week. 
Matter, 
employed in the wireless branch of the 
Naval Air Department at . He 
has still a year to serve, and declares 
that, at the end of the period, he will 
devote himself and his fortune to wireless 
research. 
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who is TN years of age, is 


NEW CANADIAN BROADCASTING 
STATION. 


Plans are being made for the installa- 
tion of a broadcasting station at Halifax, 
Nova Scotia, local associations having 


_agreed to subscribe towards the cost. 


000 0 
PRIZES AT MANCHESTER 
EXHIBITION. 
A sum of £500 is offered in cash prizes 
for the best amatenr-built crystal and 


valve sets displayed at the Manchester 
Erening Chronicle Wireless Exhibition, 
to be held from October 26th to Novem- 
ber 6th. 

0000 


MORE LICENCES IN AUSTRALIA. 
The number of broadcasting receivin 
licences held in Australia at the end of 
June was 125,047. Victoria held 63,494 ; 
New South Wales, 36,292; Queensland, 
8,100; South Australia, 12,105; Western 
Australia, 3,886; Tasmania, 1,170. The 
percentage of people in Australia holding 

licences is 2.1. 


WHERE ARE THEY ? 

In view of the reports that American 
amateurs rely on non-radiating sets, it is 
interesting - to hear the result of a $500 
competition (organised by Radio Broad- 
cast, New York) for a non-radiating 
short-wave receiver. Of all the sets sub- 
mitted for the judge’s approval not one 
was found which failed’ to radiate. A 
consolation prize of $100 % was awarded 
to Frank C. Jones (6 ACF), of Berkeley, 
California. 

o000 
LONELY LIGHTHOUSES. 

As a means of breaking down the isola- 
tion of some of the more distant light- 
houses, the Australian Commonwealth 
Lighthouse Service proposes to carry out 
experiments in conjunction with Amal- 
gamated Wireless (Australasia), Ltd., 
with the object of forming wireless tele- 
phony links with the mainland. Owing 
to the high cost of land and submarine 
cables, many lighthouses are at present 


THE BAIRD TELEVISOR. Our 5 shows Mr. John Baird with the 500-watt 


television transmitter installed in Lon 


A loose-coupled aerial circuit ts employed 


with the choke system of modulation. The varying currents from the television 
modulate the transmitter in the same way as in telephony and broadcasting. The statics 
is designed to work on a wavelength of 200 metres, and uses the call sign 2 TV. 
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without any means of communication 
with civilisation. . 

A land station. will be established at 
Wilson’s Promontory to carry out tests 
with the lighthouses at Cliffy Island 
and Deal Island, in Bass Strait. 

oooo , . 
RADIO AND THE AMERICAN WOMAN. 

Radio has ‘revolutionised’ the 
women of America, state the organisers 
of the Radio World's Fair, New York, 
which is being held in New Madison 
Square Garden from September 13th to 
18th. The statemeht is based on the 
competition essays on What Radio is 
Doing for Women,” hundreds of which 
have been received from all over the 
United States. The following extracts 
from selected essays are illuminating :— 

Radio, thy better name is Oppor- 
tunity ! ” 

Radio is that indescribable touch 
that makes a home—a home. 

The radio is a blessing in hygienic 
matters. How many fat women have 
been able to thank the wonderful exer- 
cises broadcasted ! ” - 

Some of us have practically lived 
with and by radio for the last few 


years.” 
0000 


SHORT-WAVE BROADCASTING IN 
INDIA. 

Enthusiasm has been created among 
wireless amateurs in India by experi- 
ments conducted by the Royal Air Force 
at Simla in broadcasting music from the 
band of the Royal Scots Fusiliers. The 
transmissions are carried out on 100 


metres, and on the occasion of the first 


attempt, made on August 14th, the music 
was heard in Bombay and Indore, a dis- 
tance of more than 750 miles. 

o 0 

AMATEUR RADIO FOR AMERICAN 

ec RAILWAY. 

The Chicago, Milwaukee and St. Paul 
Railway is about to install a wireless 
organisation throughout its 11,000 miles 
of line. Short-wave stations working on 


20, 40 and 80 metres, will be installed at 


Various points on the routes for the pur- 
pose of providing reliable communica- 
tion during storms and floods. 

It is interesting to note that the 
accepted design for transmitters and 
receivers was evolved by Lieut.-Com— 
mander F. H. Schnell, the famous Ameri— 
can amateur, and -that the railway 
authorities will include many amateur 
stations in their chain of communication. 
O00 O00 
WIRELESS FOR LONELY SETTLERS. 
Wireless apparatus is part of the equip- 
ment of a small group of British settlers 
who are leaving the country early this 
month to open up vast and hitherto 
unpopulated tracts of country in Bolivia, 
South America, in accordance with an 
agreement recently 
Bolivian Government and Bolivian Con- 
cessions, Ltd. It is the intention of the 
Syndicate to settle 4.000 or 5.000 Euro- 
pean families in Bolivia during the next 

two or three years. 
Meanwhile the first little company of 
settlers numbers about a dozen. They 


made between the 


Cadi 


Wireless 
Worlal 


are to take with them the Marconi 500- 
watt telephone and telegraph transmitter 


‘that is to provide the important link’ 


between their new country and the out- 
side world. Instead of packing it away 
in a hold, however, they are with charac- 
teristic enterprise fitting it up to work 
on the vessel in which they are to sail, 
the 600-ton steamship ‘‘ President Seeve- 
dra.“ So compact is the apparatus, how- 
ever, that within a few hours of reaching 
Gaiba, the colonists’ destination and 
future headquarters in Bolivia, it should 
be in operation as a land station. This 
station will be used for communication 
with the town of Corumba, at present 
the nearest railway head, about 100 miles 
distant from Gaiba. 
2 0000 

U.S. WIRELESS STATION FOR 

l CHINA. 

Peking will shortly possess a 50-kilo- 
watt station for communication across 
the Pacific. The new station, which will“ 
have six towers each 1,000ft. high, is 
being erected by the Federal Telegraph 
Co. of Delaware, controlled by the Radio 
Corporation of America. 

ooco l 
CONTROLLING THE WORLD'S 
CLOCKS. 

In an address before the French 
Academy of Sciences in Paris on August 
õlist, M. Bigourdan explained a method 
by which wireless telegraphy could be 
utilised to regulate: all the observatory 


clocks of the world to the thousandth 


part of a second. It would thus be pos- 


‘sible to verify the regularity of the rota- 


tion of the earth and the diurnal move- 
ment which in every part of the world 
determines the hour. 


NEWS FROM. 
‘THE CLUBS. 
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Exhibition at Southport. 

Preparations are being made for hold- 
ing a Southport Wireless Exhibition, to 
be organised by the Southport Wireless 
Society. The exhibition will be held in 


the Temperance Institute, London Street, 


on Thursday, Friday and Saturday, 
October 28th, 29th and 30th. 
Hon. Secretary: Mr. T. G. Storry, 67, 
Virginia Street, Southport. 
60 000 


A Field Day in Essex. 

The Essex group of affiliated socicties 
took part in an interesting transmission 
test on August 15th. Thirty-two mem- 
bers were present, the majority repre- 
senting the Ilford and Southend socie- 
ties, and the venue was Childerditch 
Common, which is situated on high 
ground midway between the two towns. 
Transmission was carried out with the 
portable station 20U operating on a 
wavelength of 150 metres. The aerials— 
single wire for both transmission and 
reception—were approximately 20ft. high 
and quite unscreened. 


_ Wanstead) 20 miles distant. 
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Using an ordinary galvanised earth 

in, 2OU was reported at R2 to R3 by 
KT of Wanstead, but radiation was 
considerably increased when a single- 
wire counterpoise was later substituted 
by Mr. Vizard. Two-way communica- 
tion was effected with 2LZ (Mr. Mayer, 
of Wickford) at a distance of about 6 
miles, and with 2KT (Mr. Nickless, of 
Among the 
stations heard but not worked were 5DT 
and 2PX. 

The call signs of the Itford Society are 
201 and 20U (portable). Hon. Secre- 
tary: Mr. D. S. Richards, 50, Empress 
Avenue, Ilford. 


0000 


TRADE NOTES. 
Quartz Oscillators. 


Readers who wish to obtain quartz will 
be interested in the list issued by Mr. A. 
Hinderlich, 1, Lechmere Road, N.W.2, 
who is now grinding quartz on a large scale 


_ and can supply it at any stage of work- 


manship. For experimenters who are 
prepared to carry out their own grinding 
an outfit can be purchased with full 
instructions. 

; ccoo 


The Brown Budget. 


The current number of this bright little 
publication, which is issued by Messrs. S. 
G. Brown, Ltd., N. Acton, contains de- 
tails of the new Brown disc loud- speaker. 
an account of a trial yacht trip with the 
Brown gyro compass, and a thoughtful 
article in loud-speaker demonstrations. 

ooco r 


Catalogues Received. 

Igranic Electric Co. (149, Queen Vic- 
toria Street, E. C.). Publication 6224 
dealing with the Igranic supersonic hetero- 
dyne receiver outfit. 

Sifam Electrical Instrument ‘Co. (95, 
Queen Victoria Street, E.C.4.). Pam- 
phlets relating to Sifam radio measuring 
instruments, with hints on better re- 
ception. 

Ashley Wireless Telephone Co. (1925). 
Ltd. (Finch Place, Falkland Street, Lon- 
don Road, Liverpool). Booklet No. 71, 
containing descriptions and price lists of 
Claritone loud-speakers and end phones 

Oxford Wireless Telephony Co., Ltd. 
(22 and 29. Queen Street, Oxford). Cata- 
logue of the Oxford wireless apparatus. 

Certax, Ltd. (51, Lamb’s Conduit 
Street, London, W.C.1.). Folder dealing 
with Certax radio accumulators. 

Tungstone Accumulator Co., Ltd. (3, 
St. Bride’s House, Salisbury Square, Fleet 
Street, E. C. J.). 64-page illustrated cata- 
logue of Tungstone accumulators, spare 
parts, crates, etc., etc. 

Houghton-Butcher (Great Britain), Ltd. 
(High Holborn, London, W. C. I.). Sap- 
plement (August, 1926) to Houghton s 
Radio News, giving revised prices of. 
standard valves, loud-speakers, etc., etc. 

Jaybesea Agencies. Ltd. (125, High 
Holborn, London, W.C.1.). Pamphlet 
describing the Hedgeland’’ pictorial 
(invisible) loud-speaker. 

Ferranti, Ltd. (Hollinwood, Lanca- 


shire). Pamphlet Wa401, relating to the 
Ferranti intervalve transformer, type 
AF3. 
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28.—Edouard Branly 


HE discoveries of Hertz soon became the subject of 


experiment in many laboratories in different parts 

of the world, and before long there were several 
workers eagerly endeavouring fo turn the Hertzian waves 
to practical use in wireless communication. It was 
evident, however, that before wireless telegraphy could 
become possible, some more delicate apparatus than the 
somewhat crude resonator spark gap was necessary for 
the detection of the waves in space. Such an apparatus 
was speedily forthcoming, and in its final form was given 
to the world by Professor Branly of France. | 

Edouard Branly was born at Amiens on October 22nd, 
1844, and was educated at the 
Lycée de St. Quentin, and late 
at the Lycée Normale $upé- j 
rieure, Paris. In 1873 he took ' 
his degree of Doctor of Science m 
and became Professor. of 
Physies at the Catholic Univer- 
sity, Paris, a position that hñůe 
holds to-day. In spite of his 
arduous lecturing duties, Pro- 
fessor Branly has never ceased £ 
to devote himself with the £ 
greatest enthusiasm to scientific 
research, and even to-day, at 
over 80 years of age, he is to 
be found at work in his beloved 
laboratory in Paris. I am 
not yet too old to work,’’ he 
said in a recent interview, 
and very soon I hope to finish 
my present research. In the 
meantime, I cannot say any- 
thing about it.” 

Early Discoveries of the 

Coherer Effect. 

To trace the sequence of 
events that led Branly to his 
ultimate discovery, it must be 
mentioned that in 1850 Guitard had noticed. that when 
dusty air was electrified from a point, the dust particles 
tended to cohere into strings or flakes. 

This long-forgotten observation seems to have been re- 
discovered in 1866, by S. A. Varley. He made the first 
practical application of this principle of cohesion by 
embodying it in the construction of his lightning protec- 
tor for telegraphic apparatus. In a paper read before 
the British Association (Liverpool, 1870) he tells how he 
had observed the very great resistance afforded to electric 
currents of moderate tension by a loose mass of dust. 
With a tension of, say, fifty Daniel cells, no appreci- 
able quantity [of current} will pass across the dust of 
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Invents the Coherer. 


blacklead or fine charcoal powder loosely arranged, even 
when the battery poles are approached very near to one 
another. He found that metallic dust interposed be- 
tween two conductors decreased in resistance as the 
electrical pressure increased. 

The principle was again noticed in 1884, being dealt 
with in the little-known researches of an Italian professor, 
Calzecchi-Onesti. He discovered that copper filings, 
heaped between two brass plates, were ordinarily non- 
conductors of electricity, but that they became conductive 
when subjected to the discharge from an induction coil, 
when their resistance fell from millions to hundreds of 
ohms. Calzecchi-Onesti pub- 
lished his discoveries in Zl 
Nuovo Cimento in 1884, but, as 
has been the case with other 
wonderful wireless discoveries, 
his work attracted no attention 
until after the publication, six 
years later, of Branly's re- 
searches. Then.the earlier dis- 
coveries of Varley and Onesti 
were remembered, and it was 
seen that they had a consider- 
able value. | 

Application to Wireless 
Telegraphy. 

Branly, probably having had 
his attention drawn to the sub. 
ject: by reading the work of 
Calzecchi-Onesti, commenced a 
series of investigations into the 
variations of conductivity of a 
large number of conductors 
under various electrical influ- 
ences, a subject that he (erron- 
eously, as we have seen) claimed: 
had not previously been investi- 
gated. The results of his 
researches were given in a 
paper, published in 1891. He showed that fine copper 
dust, porphyrised copper, or other such substance, though 
a very bad conductor under ordinary conditions, fell in 
resistance enormously ‘when an electric spark occurred in 
its neighbourhood. He measured the reduction in resist- 
ance caused in a number of different substances, includ- 
ing a quantity of metallic filings and conglomerates, or 
pastes made of filings, in various viscous liquids and in 
dry powders. He found that the resistance of these 
filings was reduced even when the spark from an induc- 
tion coil was several yards distant. 

Not only did Branly confirm and extend the researches 
of Varley and Calzecchi-Onesti, but he made the further 
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Pioneers of Wireless.— 


and most important discovery that the conductivity im- 
parted to metallic filings by an electrical discharge in the 
vicinity is immediately destroyed by tapping the tube in 
which they are contained. In this he had discovered the 
vital operation that soon after was,to form the founda- 
tion of Marconi’s system. | 

Very modestly does Branly speak of his work to-day. 
As for my coherer,” he told the writer recently, I 
suppose I did help the progress of radiotelegraphy. For 
years I studied the conductibility of isolated bodies, and 
at last, in this very building, I made my first discovery. 
I hardly imagined at the time that similar results could 
be obtained at greater distances. 

In making my experiments I placed in the corner of 
the yard opposite my laboratory a spark coil, and in my 
laboratory a tube filled with soft iron filings, closed at 
both ends by two conductor stoppers communicating by 
means of a cell and a bell. Although the circuit was 
closed the bell did not ring, but as soon as the current 
entered the spark coil the bell rang continuously. The 
principle of wireless telegraphy was thus found, for it 
was possible to collect the waves transmitted by the spark 
coil without using a metallic conductor. I noticed that 
this conductibility, once started, continued, and in order 
to make it cease I had to tap the tube slightly. 


“ Marconi profited by these experiments, and on achiev. ` 


ing tangible results he sent me a testimonial of his 
admiration and thanks by a Marconigram sent from St. 


General Notes. 

Mr. Manuel A. Tapia (CH 3AT). 
Casilla 51D, Santiago, Chile, wishes to get 
into touch with British amateurs who can 
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Margaret's, England, reading Marconi sends Mr. Branly 
his respectful compliments across the Channel, this fine 
achievement being partly due to the remarkable researches 
of Mr. Branly.’ 
Muy difficulties have always been tremendous. |I 
have never been well off and so have always lacked appli- 
ances. That forced me to study medicine and earn a 
living as a doctor. Of course, it has helped me, and iw 
making others well I know how to look after mys:lf 
I am never ill, and although I know monkey glands ar: 
good for some people I do not think I will bother!” 
The value of Professor Branly's scientific work has 
heen recognised and many honours have been awarde! 
him. He was a prizeman of the Academy of Sciences in 
1895, and at the Universal Exhibition of 1900 he wa 
awarded a Grand Prix. Later he became a Chevalier cf 
the Legion of Honour, with the following mention in the 
official Gazette: Has discovered the principle of wire- 
less telegraphy.” In 1910 the Society for the Encourage- 
ment of National Industry awarded him their Arzen- 
teuil” prize, and since that vear he has been a 
Associate Member of the Belgian Royal Academy. 4 
further honour was bestowed upon him last year when * 
received the order of Commander of the [Legion of 
Honour. 
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NEXT INSTALMENT. 
Popoff, the Russian Pioneer. - 


It is not stated whether any proportion 
of the fees collected will be set aside for 
the upkeep of broadcasting programme. 
and we understand that Egyptian broad. 


call him between 19.00 and 01.00 Chilian 
mid.time (23.42 and 05.42 G. M. T.). 
o000 

Mr. F. R. Neill (GI 5NJ). Whitehead, 
Co. Antrim, states that the Australian 
station A 2LK, operated by Mr. D. B. 
Knock, reports having clearly received his 
telephony during July. speech being quite 
clear on three valves. Mr. Neill was work- 
ing with an input of 82 watts to a DET) 
valve, modulation being effected by 
grid control. This is believed to be the 
first time speech has been transmitted 
direct from Ireland to Australia. 

occo 

Mr. D. Woods (G SWV), Station House, 
Braintree, established two-way communi- 
cation at 0015 B.S.T. on August 26th with 
BZ 1BI, Mr. L. Ayres, of Rio de Janeiro. 
for threequarters of an hour. Mr. Woods 
was working with an input of 10 watts to 
an LSS valve at 400 volts RAC of 350 
cycles, and the Brazilian station reported 
his signals at R6. BZ 1B1 was using an 
input of 50 watts, and his signal strength 
was R7, on a 2-valve receiver. 

occo 
Low-Power Transmission. 

Apropos the suggested low-power trans- 
mission tests, Mr. J. Clarricoats (G 6CL) 
informs us that his station at Friern 
Barnet. has been received on telephony in 
Paris at a strength of R5 when transmit- 
ting on only 1 watt, and he has success- 
fully worked Königsberg and the Faroe 
Islands using about 2,5 watts. Reports 


TRANSMITTERS’ NOTES | 
AND QUERIES, | 
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of any of his transmissions will be wel- 
comed from distances of over 200 miles. 

O OO 0 
Regulations in Egypt. 

The Egyptian Ministerial Decree No. 11 
of 1926 dated 6th June, 1926, specities the 
new regulations for the use of broadcast 
and experimental receivers. 

Applications for licences must be made 
to the Ministry of Communications on 
the prescribed form, stating the national- 
ity and profession of the applicant and 
two certificates of character, with a de- 
scription of the receiver it is intended 
to instal and, if this is of home-construc- 
tion, a diagram of the valve circuits and 
sketch of the proposed aerial. 

The annual licence fee is £T.80 (about 
16s.) for a broadcast receiver, plus £7T.5 
(Is.) per valve, and for an experimental 
receiver the annual fee is £2 (English), 
plus ls. per valve up to the maximum 
number desired. The number of valves 
used must not exceed the maximum 
stated in the terms of the licence without 
the written consent of the Inspector- 
General of Telegraphs and Telephones. 
A refund of 18. per valve may be claimed 
if the humber of valves is reduced after 
a licence has been issued, 


cast listeners consider they are called upcs 
to pay rather high fees and get very Inte 
in return, as the small broadcasting sta- 
tion at Cairo and the European statiers 
are liable to be jammed by Morse trans 
missions from Ras el Tin. 

l o O O o 


New Call. Signs Allotted aud Stations 
Identified. 


G2UV W. E. F. Corsham, “ Woodlands,” Ree’: 
Avenue, Sudbury, Middlesex. (Chay 
of address.) 

G 2BOR T. S. Wilkin, 102, Lisle Rd., Colchester. 

G 2MF Jj. Fife Mortimer, Becch Drive, Hovlake Rå., 
Moreton, Birkenhead, transmits on 10 50 
200 metres, 

G 2ADI (Art. A.) H. G. Blanden, 10, Woodfield Re. 
Braintree, Fssex. 

G 2AGF E. Goodenough, 17, Crabtree Ave., Waterfcc: 
Rossendale, Lancs. 

G 5IV I. F. Irvin, Middlemore Cottages, Brauner. 
near Rugby, transmits on 8, 23, 4 as 
90 metres. 


G6HI W. C. Haddick, 48. Woodvale Ave.. Belast, 
is at present testing on 45 metres wih i 
power. 

G GWF J. B. Whitehouse, 32, Bourue St., Dudley, 
Worrs. 

G6WS S. F. G. Weston, 110, Chesterfield R. I., Connor, 
Portsmouth, transmits ou 45 meir- 
(This call sign formerly belonged te M: 
L. I.. Neaverson, Peterborough.) 

EAC 2 J. Balta Elias, Calle Cortes 564, 2° Barer 

A 3EN A.B. Leonard, Drouin, Victoria. 

U 2XG_ De Forest Radio Co., New Yerk City. 


cooo 
QRA’s Wanted. 

U JB (38.5 metres), CZ FRS (37 metres 
VIS (35 metres), KGBB (39.5 metres 
Z 3AG, Z 2TU, G 2BK, R DX8. R NAb 
K AYY, BZ CB, BZ F2, J 3XP. 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 


i> 2. 


Wavelength. Changes Deferred. Naa ae ——ͤ— E 2 ( 2257 ———2— 2 ae? Some Time Table! y 

It is wnderstood that the European FUTURE FEATURES. The B.B.C. is fairly scrupulous in the 
wavelength changes will not take place, i Sunday, September 12th. matter of programme timing, but for real 
as originally arranged, in mid-September, i Loxpon. — The Royal Artillery; downright precision I like WGY, Schenec 
but will deferred for a few weeks. String Band. tady, U.S. A. A typical schedule. 
When they do come about it will be found BremovoHamM.—Symphony Concert. 12.01 p.m. Weather Report. 


that listeners experiencing diffculty with BovrgnemoutH. — Concert relayed 
their local station will have the Daventry ; from Royal Bath Hotel. 


transmissions as a standby, as these are GLascow.—Symphony Concert. 


12.03 p.m. Produce Market Report. 
12.05 p.m. Lettuce Report. 
12.06 p.m. Weather Report. 


to be considerably stronger than in the; Menday, September 13th. ; Incidentally it seems rather unfair that 
past. : Lonpox.—Popular Classics. ? the American lettuce eater should be 

wore Newcastte.—The Roosters’ Con- doomed to wait 1,439 minutes every da 
A Holiday at Savoy Hill. cert Party. before he can have one all to himself. 


The studios and control room at Savoy Tuesday, September 14th. And to have to listen to two weather 
Hili are enjoying a well-earned rest at Loxpon.—The Kneller Hall Band. reports inside five minutes sounds rather 
present, the b of the transmissions i ABERDEEN.—The Boosters’ Concert i like insult added to injury. 
now passing through the control room į Party. . 3 o OOo 
at the Olympia Radio Exhibition. : Carpirr.—Pre-War Reminiscences. ; 1 ti 

To-morrow (Thursday) the Braemar : Mancnester.—‘‘ The Sweep,” a; mpersonations, 


Games will be broadcast through the; Farce by A. W. Bird. i Listeners to certain of the American 
Olympia control. : Wednesday, September 15th. broadcasting stations have recently been 
0 O 0 0 i LON DON.— The Bohemian Girl,’ : treated to a glut of impersonations. 
Rumour Ram ` : an Opera in three Acts, relayed : There is more in this than meets the 
mies pant. ‘ ; : fromthe New Chenil Galleries, : eye or ear. The sober truth is that 
Suggestions are still floating about to : Chelsea. American stage and concert stars can 
the effect that this or that prominent Thursday, September 16th. : “git around a contract like a wood 
person has been appointed (or disap» i Yoxpox.—The Band of H. JI. alechol kid “gite around” Prohibition. > 
pointed) in connection with the formation : Royal Air Force. ; The “impersonations” are uncannily 
of the Broadcasting Corporation Board. $ sseangen.—‘‘ An Elder of the trueto life. 
Our prescient intelligentsia have lately : Kirk.’ a Play by Alan Mac- 
been telling us who will not be appointed. a y y : : 8 


beth. : : 3 
BELrasT.—“ Catherine Parr, or : Tightening the Belt f 
„Alexander's Horse, a Play : Is the B. B. C. feeling the pinch”? A 


This is a very much safer course; you 
have all humanity to draw upon with the 
exception of the chosen hali-dozen. 
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by Maurice Baring. close scrutiny of recent programmes sug- 
pe NoTriNGHAM., — Birthday Pro-; gests an unwonted aim towards economy. 
Mr. Reith. gramme. This may be due to the fact that the 
With regard to the rumoured staff; Friday, September 17th. i Post Office is still holding up a consider. 
changes at Savoy Hill, I venture to pre-: ABERDEEN.—Old Favourites. able part of the revenue from licences 
dict that the New Year will see very i BirmincHam.—The Roosters’ Con-; to which the B.B.C. is entitled. Out- 
little, if any, difference. We may be :; cert Party. : rageous!’’ says Mr. McHaggis, of Aber- 
fairly certain that the Postmaster-General : GrASdow.— Grey Ash,“ a One- act deen. 
will be too wise to allow Mr. Reith to; Play by Leonora Thornber. : Before passing judgment, however, it 
sever his connection with a concern which Saturday, September 18th. is better to investigate the facts. The 
he has helped to build up from the be- Lonpon.—Excerpte from No No : B. B. C. receives its income, not in weekly 
ginning, and abont the administration of i Nanette,” relayed from the i or monthly sums varying with the num- 
which he obviously knows more than any- : Palace Theatre. : ber of licences cael but twice yearly. 
one else in this country. : EENEI TA ĩ 8 : Basing the amount on the licence figures 
A 47 
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for the last half year, the Postmaster- 
General hands over a definite sum in 
March and alsò in October. We are now 
in September. We can therefore make 
the obvious deduction that the B.B.C. is 
eagerly waiting to tear off another page 
from the monthly calendar. 
O0 000 


No Debts. - 

From inquiry at Savoy Hill I learn 
that the B.B.C. has never yet encroached 
on the sum due in the succeeding half 
Fear. When the affairs of the Company 
are handed over to the Corporation there 
will be no debts. | 

oo00 


State News for Denmark. 

Prior to August Ist the news bulletins 
from the Copenhagen station were pro- 
vided by three well-known Danish papers. 
This department has now been taken over 
by the State. There appear to be no com- 


plaints. 
O 0 00 


No Broadcast Censorship in U.S.A. 


There is nothing in the radio Bills now 
pending in America to give the Govern- 
ment any anthority to censor matter in- 
tended for broadcasting. If the Bills 
are passed the position of the American 
broadcasting stations wil? be much the 
same as that of the Press, though the 
proviso is made that a station allowing 
the dissemination of political matter 
must grant equal facilities for all parties. 

0 0 C0 


G. B. S. the Enemy of Radio.“ 


Mr. George Bernard Shaw has thought 


fit, I see, to prohibit the broadcasting of 
his plays in Germany. In a letter to his 
pane the famous dramatist describes 
imself as ‘‘a declared enemy of radio,” 
but he adds a gem of paradox by stating 
that he has no objection to the broad- 
casting of his essays and introductions. 
A very graceful enemy“! 
0 0 00 i 


A Doubtful Copyright. 


Some mystification was caused on Tues- 
day of last week by the announcement 
from Dover that the five minutes’ talk 
by the Channel swimmer, Mrs. Corson, 
was to be regarded as copyright.“ 

The explanation appears to be that the 
talk cost the B.B.C. a considerable sum 
- —rather more than fifty pounds—and the 
embargo was placed upon it in order that 
the material could be used in another 
direction. The incident raises the in- 
teresting question of whether copyright 
can be claimed in the broadcast world. 
If any newspaper had decided to take a 
shorthand note and had published a sum- 
mary of Mrs. Corson’s talk, it seems to 
me that the B.B.C.’s chance of justify- 
ing its claim to copyright in a court of 
law would have been very slender. 

oo0oo0o0 


Jolly Times at Zagreb. 


For all I know you may have heard 
Zagreb last night. Radio Stanice Zagreb 
is situated in Yugo-Slavia and broad- 
casts nightly on 350 metres. It is one of 
those tantalising stations, I imagine, 
which we pick up just before closing 
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down for the night. Our fingers are 
already wandering over to the filament 
switch when we give a haphazard turn 
to the condenser, and lo! our ears respond 
to something like this: Cet iristogo- 
disnjica bitke na Mohackom polju.” That 


was ‘the title of a talk given from 


Zagreb by Prof. Dr. R. Horvat on Wed- 
nesday, August 25th. I have it on the 


programme kindly forwarded by the 
station director. $ 

O0 0 00 
The Unknown. 


How few of the European stations can 
actually be identified! A vague notion 


A LISTENER IN EGYPT. The new re- 

gulations for broadcast reception in Egypt 

are anything but favourable to the listener. 

The licence fee = 16, plus 1/ per valve 
8 


for broadcast sets and £2 prus i/- per 

valve for experimental sets. Spe State 

permission {must be obtained before an 
extra valve can be added ! 


of the wavelength is often our only guide, 
and. when an announcer does happen to 
give the station call it generally sounds 
like the title of Dr. Horvat's talk, and 
the music is resumed immediately. 

When Geneva has determined the 
European wavelengths with some degree 


of finality, some scheme might be em- 


barked upon which would simplify the 
task of identification. Have Wireless 
World readers any suggestions for a 
workable scheme? 


O0 00030 


Transatlantic Relays. 


However alluring may be the prospect 
of the regular re-transmission of music 
from across the Atlantic, the possibility 
of such an arrangement this winter is 
rather remote. 

During his visit to London, Mr. David 


. ae 


in Brazil. 
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Sarnoff, Vice-President of the Radio Cor. 


poration of America, was reported to have 
said that he had effected plans for the 
reguiar relaying of dance music from 
Daventry for the benefis of American 
listeners, and that the relays would be 
carried out three times a week. I am 
inclined to think that Mr. Sarnoff was 
misreported ; even he would disclaim such 
optimism. I do know, however, that he 


` took back with him for publication in 


America a special message from Mr. 
Reith in which the Managing Director of 
the B.B.C. cautioned wireless enthusiasts 
against expecting great things at present 
in the way of international exçhanges. 


0000 
A Popular Play. 


On September 14th listeners to 2L0 
will hear Cameron Taylor's play, The 
Grandfather Clock,“ which has already 
been broadcast from provincial stations, 
meeting with a favourable receptien. The 
cast ineludes Phyllis Panting. Miriam 
Ferris, Margaret Watson and Henry 
Oscar, all well known to the broadcasting 
public. 

On the same evening listeners should 
hear Miss Mabel Constanduros, who will 
give some of her favourite character- 
studies, and Geoffrey Gwyther, who will 
sing several songs at the piano. Mr. 
Gwyther was responsible, in association 
with Mr. Max Darewski, for the musical 
numbers in The Saturday Night 
Revue,” broadcast from 2LO and 5XX a 
fortnight ago. 

9 0 0 00 
Vicissitudes in South America. 

Should you be tempted to make a 
journey to the sunny shores of South 
America, be careful what kind of broad- 
cast receiver you take with you. The 
atmosphere of South America is decidedly 
damp, a fact which slipped the memory 
of the U.S. manufacturers who first 
shipped apparatus to that Continent. The 
manufacturers have since profited by ex- 
perience. 

Mr. Linsig, of the Friede Eisemann 


Radio Corporation, N.Y., estimates that 


there are now 250, 000 sets in the Argen- 
tine, 40,000 to 50,000 in Chile and 60,000 
Progress is being made in 
Peru, Uruguay and Ecuador, but official 
restrictions have put the brake on broad- 
casting enterprise in Paraguay, Bolivia 
and Venezuela. 
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Publicity for the Museums. 


Radio Belgique is carrying on a very 
active campaign on behalf of the museums 
in Brussels, and the idea seems to 
meeting with success Special talks have 
been given by the majority of the 
museum conservators, with the result 
that the turnstiles have been kept busy 
at the Porte de Hal,” the Cabinet des 
Médailles,” and the Musée de l'Armée.” 

Mention of museum“ seems te 
frighten a good many worthy people, but 
surely the London museums would pro- 
vide material for quite thrilling talks if 
these were handled in the right manner. 
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The following abstracts ave prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each. 


System of Coil Mounting. 
No. 253,767. 
Conv. Date (Denmark), July 16th, 1925. 


Another method of mounting a coil is 
described by A. C. V. Hansen in the 
above British Patent No. 253,767. The 
windings W of the coil are contained in 
an insulating casing I, the casing being 
held together by a hollow bush B, pro- 


vided with a nut N. The ends of the 
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Piug—in coll mounting. (No. 253.767.) 


winding are connected respectively to two 
contact members C in the form of metallic 
strips fixed round the periphery of the 
casing. The holder for the coil consists 
of an insulating block H provided with 
two co 
conn 

K, the distance between them being some- 
what less than the diameter of the coil. 
Thus it will be seen that on pressing the 
coil between the two members K they will 
make contact respectively with the two 
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d to two springy contact members 


t pins P, which are electrically © 


contact strips C, and the resilieney of the 
members K 

position. In another modification of the 
invention the block H is provided with 
means for attaching another movable 
block, so that two coils can be coupled 
together. . ; 

O 000 


Double Cone Diaphragm. 
No. 253,687. 
Application Date, May 14th, 1925. 


The construction of another cone type 


diaphragm loud-speaker is. described by 
P. J. Mullaly in the above British Patent 
Specification. The accompanying illus- 
tration should make the invention quite 
clear. The loud-speaker is contained 
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Double cone loud-s er diaphragm. 
(No. 253,687.) 


will retain the coil firmly in 


within a wooden or other cabinet W, 
with an openwork front O. The 
diaphragm consists of two cones A and 
B, fixed at their peripheries to the front 
of the cabinet at X. The inner cone A 
has a more obtuse angle than the outer 
cone B, and the two pieces are joined 
together by a link L such as a screw 
which terminates in a wood plug N. 
This is connected to an ordinary electro- 
magnetic system E. The specification 
states that the cones constituting the 
diaphragm may be made of paper, parch- 
ment, metallic foil, or thin wood. 
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A Television Scheme. 
` (No. 252,799). 
Application date Alarch 6th, 1925. 


Certain television schemes have been 
devised in which an X-ray tube plays an 
important part. An application of this 
principle is described by G. M. Wright 
and R. N. Vyvyan in the above British 
patent. The accompanying illustration 
shows an X-ray tube provided with a 
heated cathode, the tube, of course, being 
of the Coolidge type. The X-ray stream 


X-ray tube for television apparatus. 
(No. 252,799.) 


is reflected from the target T in the 
normal manner. This stream is allowed 
to impinge upon a fluorescent screen or 
some photographic device. Between the 
cathode and the target a control elec- 
trode or grid G is placed, and the elec- 
tric potentials representative of change 
in intensity of light, such as those 
obtained from a photoelectric cell, are 
applied between the grid and the 
cathode, thereby modulating or varying 
the intensity of the X-rays reflected on 
the target. This, of course, gives rise 
to corresponding change in intensity of 
the illumination of the fluorescent screen. 
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of his correspondents. 


Correspondence should be addressed to the Editor, Tho Wireless World.“ Dorset Houses, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


FREQUENCY AND WAVELENGTH. 


Sir,—-I read with interest the letter under the above heading 
in the Aug. 18th issue of The Wireless World, sent by Mr. Kings- 
bury, but two points in his communication call for comment. 
First, regarding the question of the space occupied by present- 
day condensers, as against the old semi-circular type. Surely 
Mr. Kingsbury has not forgotten one important advantage the 
present-day type has over the old, namely, the low minimum? 
Personally, I regard this as amply compensating for any addi- 
tional space that may be occupied, as, after all, what is two 
inches extra space compared with an extra 15 per cent. of 
tuning range on the lower wavelengths. , 

The second point is regarding the question of amplification, 
when Mr. Kingsbury suggests some manufacturer should turn 
out a special transformer, suitably arranged to amplify the 
higher-frequency components of the modulation. Why? It is 
well known that HP. amplification alone, but more so with 
reaction, gives gřeater prominence to the lower frequencies, 
but surely, from the point of view of quality, this is an advan- 
tage? I would suggest a three-stage resistance coupled ampli- 
fier, suitably controlled, for purity as well as signal strength, 
as my own experience with transformer coupled amplifiers is 
‘that synthetic XS drown a weak signal, while a really 
well-made (and properly screened) resistance amplifier, used in 
conjunction with H.T. accumulator batteries, is not at all guilty 
of adding crackles, which are generally put down as ‘“‘atmos- 


pherics,“ but are not. 
Galashiels BRYAN GROOM. 


THE LOW-POWER TESTS. l 

Sir, Mr. Hartley’s letter in the August 25th issue of The 
Wireless World, with regard to the probable interference of 
Continental transmitting stations with the proposed low-power 
tests, interests me greatly, as I had also foreseen this difficulty. 

However, would it not be possible to arrange for the tests 
to be universal, at least as far as the Continental stations are 
concerned? This would ensure an absence of serious QRM 
and a more useful series of tests would result. | 

It is important to note, however, that adequate notice must 
be given, and to ensure it reaching every European transmitter 
due notice should be given to the R.E.F., the Réseau Belge, etc. 

Also the information should be passed to the Journal des 8, 
which has a very large circulation throughout France and 
Central Europe. 

I think that the previous tests in 1920 failed partially because 
sufficient publicity was not given to them abroad, and it is to be 
hoped that this will not be allowed to occur in the case of the 
present proposed tests. E. A. DEDMAN, (G NI). 

New Malden. 


LICENCE FEES. 


Sir,—At a council meeting of this Association held on the 
25th instant, the following resolution was passed :— 

That having regard to the high educational and recreative 
value of broadcasting and the urgent need of funds for more 


fully developing the service, the Council of this Association is 
of the opinion that licence fees should not be subject to any 
deduction other than the actual cost of collection, and that the 
amounts already retained by the Post Office in excess of such 
cost should be paid to the British Broadcasting Company, 
Limited.” CLIFFORD and CLIFFORD, 
Hon. Secretaries, The Wireless Retailers’ 
London, E.C.2. Association of Great Britain. 


‘A NEW RADIO SOCIETY. 


Sir,—It is proposed to form a Radio Society in this neigh- 
bourhood, covering the Southgate, Finchley and Barnet districts. 
In order to ascertain the degree of response to_this project I 
shall be pleased if interested readers of your journal will 
communicate with me at the above address. 

J. CLARRICOATS 
(G6CL Member, T. and R. Section, R.S.G.B.). 
London, N.11. SS on’ 


THE NEW BROADCASTING CHAIRMAN. 


Sir,—I have just seen a note in The Daily Mal 
announcing the probability of the appointment of Lord Eustace 
Percy to the chairmanship of the Commissioners of Broad- 
casting. 

Whilst having every respect for the ability of the chosen 
chairman, I cannot but feel that the popularity of broad- 
casting is likely to suffer seriously if the proportion of educa- 
tional matter and talks is allowed to extend any further than 
at present. The name of Lord Eustace Percy as President of 
the Board ot Education naturally suggests that the trend of 
future programmes will be in the direction of more ‘“high- 
brow ” material. | 

Surely in . matter of such vital interest to all listeners, the 
appointment of the chairman should be made openly, with the 
opportunity given to the public of expressing their views, rather 
than ignoring them and making the appointment in secret. 

London, N.W.6. C. STEWART. 


APPREHENSION. 


Sir,—In your Sept. Ist issue I see that, under the heading 
‘* Apprehension,” you very wisely draw attention to the scan- 
dalous use to which broadcasting is being put by certain 
privately-owned stations in the United States. 

I expect you know that on the Continent as well, quite exten- 
sive use is made of broadcasting in the service of advertisers 33 
a means of realising revenue. Broadcasting is a weapon of such 
amazing power that its control should never get into the hands 
of any owner who might make ansuitable use of its possibilities. 

To my mind, to employ broadcasting for advertising pppoe 
degrades broadcasting as a whole, and it behoves everyone 
interested in seeing that broadcasting in our own country 15 
kept clean, to watch very carefully for any si of interference 


with the hitherto clear record of the British microphone. 
Manchester. ANXIOUS. 
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“The Wireless World“ Information Department Conducts a 


Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” Each separate question must be accompanied by a 


Fhe Klotz. Circuit. 

I have been reading in a foreign 
periodical a description of what is 
called t.. Klotz circuit, but 
owing to my limited knowledge o 
the language in which the journal is 
written I cannot quite fathom the 
modus operandi of the circuit, and 
shall be glad if you can assist me. 

J. H. 
The circuit to which you refer is a 
member of the large family of regenera- 
tive circuits employing a capacity reac- 
tion control which had their origin in the 

Reinartz and Hartley circuits. It is 

attributable to Heinrich von der Klotz, 

and enjoys considerable popularity in the 

Fatherland. We reproduce in Fig. 1 the 

circuit in question with a stage of L.F. 

added. 


stamped addressed envelope for postal reply. 


intents and purposes be short circuifed 
so far as H.F. energy is concerned. The 
impedance of the plate circuit choke is 
much higher than the impedance of the 
0.0005 mfd. fixed condenser, and, there- 
fore, most of the H.F. energy will travel 
round to the bottom end of the tuned 
circuit, and oscillation will occur. When 
the condenser shunting the bottom choke 
is, however, turned to its minimum posi- 
tion we then have the impedance of this 
choke in series with the small fixed con- 
denser, and even if the two chokes are 
of equal impedance, it is obvious that the 
impedance of the circuit through the 
small fixed condenser and bottom choke 
will be higher than the impedance 
through the plate circuit choke and less 
H.F. energy will get through the former 
circuit than through the latter. Oscilla- 


The action of the circuit is not hard 
to understand.. The presence of the H.F. 
choke in the plate circuit of the valve 
tends to deflect a large amount of H.F. 
energy through the circuit represented by 
the 0.00005 mfd. fixed condenser, the 
second H.F. choke and its shunting 
variable condenser and the bottom end 
of the tuned circuit. Now, when the 
variable 0.0005 mfd. condenser shunting 
che bottom H.F. choke is set to its 
maximum this H.F. choke will to all 


A 5I 


Fig. 1.—The Klots circuit. 


tion would still probably occur, however, 


as it requires very little feed back to 


produce oscillation in a circuit of this 
type, and the bottom choke should con- 


sist of two commercial chokes in series, 


the plate circuit choke consisting of one 
choke only. An exceedingly smooth re- 
action control will then be obtainable by 
manipulating the variable condenser 
shunting the bottom choke, its action 
being, of course, to vary the impedance 
of the choke. 


It is important that the small fixed 
condenser be not greater than 0.00005 
mfd. unless the bottom choke be made 
to possess a very high degree of effi- 
ciency in respect of high inductance 
and small self-capacity as compared with 
the plate circuit choke. The condenser 
may cousist of two 0.0001 mfd. fixed 
condensers in series, although 0.00005 
mfd.. fixed condensers are now marketed, 
one being used in the ‘‘ Universal Three- 
valve Receiver described in the August 
25th issue of this journal. 
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Capacity, Inductance and Impedance. 

I frequently see it stated that tn certain 
chol-e-coupled L.F. amplifier circuits 
a high impedance is required in the 
anode circuit, and, therefore, a choke 
of high inductance is required, or that 
a condenser must be used in a certain 
position to provide a low-impedance 
by-pass. Can’ you explain the rela- 
tionship between impedance, induct- 
ance, and capacity, and how to calcu- 
late one from the other? 


W H. M. 


The impedance which any inductive 
choke offers to the passage of an alter- 
nating oscillatory or pulsating D.C.. cur- 
rent is expressed by the formula 
Impedance = 2 /L where impedance is ex- 
pressed in ohms, f is the frequency in 
cycles per second, and L the inductance 
of the choke expressed in henries. It is 
obvious from the above that the higher 


. the frequency the greater the impedance 


offered to its passage by a choke of given 
inductance, or the greater the inductance 
the greater the impedance offered by the 
choke to the passage of a given frequency. 
For instance, it is obvious from the above 
that if we are dealing with a frequency 
of 1,000 cycles per second a choke of 
80 henries will offer an impedance of 
about half a million ohms to its passage. 

The impedance’ which any condenser 
offers to the passage of any alternating 
or oscillatory current is expressed by the 

1 


where C 


formula: Impedance= 
x 

equals the capacity in farads, the other 

symbols being as before. It is plain 

from the above that, unlike the case of 


the choke, the higher the frequency the 


370 


tower is the impedance offered to its pas- 
sage by a condenser of given capacity, or 
the greater the capacity the less the im- 
pedance offered by the condenser to the 
passage of a given frequency. From 
the given formula, for instance, we know 
that if the frequency with which ye are 
dealing is 1, cycles, a condenser of 
0.001 mfd. capacity will offer about 
160,000 ohms impedance to its passage. 
Do not forget that C in the formula 
quoted represents capacity in farads, 
and as, therefore, we are dealing 
in microfarads, it will be necessary to 
divide by one million if we are to use 
the formula as it stands, or we can more 
easily set to work by taking one million 
instead of unity as the numeral of the 
fraction. 


ee. 
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Throttle- controlled Reinarts Receiver. 


I hare constructed the receiver, employ- 
ing thragtle control of reaction de- 
scribed by you on page 433 of your 
March 17th tssue, under the title of 
‘Sensitive Two-valve Receiver,” and 
have obtained most excellent results. 
I understand, however, that it is 
possible to design a throttle-con- 
trolled receiver using a parallel H. T. 
feed instead of series feed ae in this 
receiver, and shall be glad tf you can 
let. me have particulars of same. 

= T.O.T. 
The receiver which you have in mind 
is the well-known throttle- controlled 

Reinartz receiver, which is a combina- 

tion of the Reinartz receiver with the 

ordinary type of receiver employing 
throttle control of reaction. We give the 
circuit in Fig. 2. Its chief point of 
difference from the March 17th circuit 
is that the steady H.T. current does not 
flow through the. 
reaction coil 

which, of course, 11 

does in the case of 

the more conven 

tional type ol 

throttle control cir 


cuit. - 0-000 
The action of the 

circuit is as fol 

lows: The H.F. 


energy in the plate 
circuit of the valve 
has two paths of 
escape open to it, 
one through the 
0.0003 mfd. fixed 
condenser and re- 
action coil, and one 
through the H.F. 
choke and H.T. 
battery. It naturally divides itself in 
the same ratio as the impedance of the 
two paths. The effect of the reaction 
condenser is to vary the impedance of 
the H.F. choke aud H.T. battery path, 
and so cause more or less energy to flow 
through the reaction coil. In the Rein- 
artz circuit proper it is the impedance 
of the other path which is varied by 
means of a series variable condenser. 
The difference, then, lies in the circuit 
which has its impedance variable by 
means of a suitably connected variable 
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“THE HOME CONSTRUCTOR’'S 
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or of Booksellers and Bookstalls 


condenser, but the result is the same in 
each case. ` 
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The Original Schnell Short-wave 
Receiver. 


Was there not a draughtsman’s error in 
the Schnell short-wave circuit which 
you published in your August 25th 
1arue, in response to my query? Also 
what is the inner diameter of the 
basket coils, and why is it imperative 
that the tranaformer primary should 
have no fixed condenser shunted 
ucroas tt? T. E. R. 


There was, unfortunately, an error, as 


0-0003m fd 


mfd 


7 
0-:0005mfd 


Fig. 2.—A Reinartz modification. 


you rightly surmise, in Fig. 1, page 281, 
of the August 25th issue, which, among 
other things, causes the grid of the de- 
tector valve to be completely isolated. 
The error is that the 0.00025 mfd. reaction 
condenser is inserted in the wrong lead. 
It is shown connected between the bottom 
of the tuned grid circuit (L,) and the 
positive side of the filament. Actually, a 
wire should connect direct from the 
bottom of the coil L, and its 
0.0001 mfd. tuning condenser, and the 
0.00025 mfd. reaction condenser should 
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be inserted in the lead at present joining 
the positive side of the filament to the 
I.P. connection of the transformer. 

The reason why a fixed condenser 
must not be connected across the trans- 
former primary is that we are using the 
primary of the transformer to act as a 
rough H.F. choke for the purpose of 
offering sufficient impedance to the H.F. 
component of the current to render opera- 
tive the particular system of reaction 
used. If it is desired to use a trans- 
former with a condenser fixed across its 
primary, this can easily be done by in- 
serting an H.F. choke in the lead con- 
necting between the I.P. terminal of the 
transformer and the plate coil L,. If 
this is done, the 0.00025 mfd. reaction 
condenser must not be connected between 
the positive side of the filament and the 
I.P. terminal of the transformer, but 
from the filament positive to the other 
side of the H.F. choke, that is, to the 
junction between the H.F. choke and the 
reaction coil L, 
it must be distinctly understood that the 
present wire joining filament positive 
directly to I.P. must be removed. 

The inner diameter of the basket cuils 
is Izin. It may be necessary to experi- 
ment a little with the exact spacing be- 
tween L, and L, It will be in the 
neighbourhood of lin., but a little 
adjustment may be necessary according 
to the exact characteristics of the de- 
tector valve. Their position should be 
adjusted until a smooth control over 
oscillation is given by the 0.00025 mfd. 
reaction condenser. 
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Using Power Valves on the Push-pull 
'  Bystem. 


I am situated very close to a broadcast- 
ing station, and for a certain purpase 
I require very great volume indted, 
and far this purpose am using four 
stages of L.F. amplification, each 
stave having its separate batteries. 
Volume is so great, however, that I 
find that the output valve ie ore- 
loaded, even when using an J. S. 54 
valve with 400 volts H.T., and 10 
volts C. B. I propose, therefore, to 
use two of these valves in the out- 
put stage operating on the push-pull 
system as described in your issue 
dated September 23rd, 1925. Car 
you tell me if this plan is feasible 
and if there are any special precnu 
trons to be taken? O. B. F. 


Failing the use of a special valve hav- 
ing an even greater straight portion of 
grid-volts anode-current curve than this 
valve, you can, ofs course, lengthen the 
working portion of your curve by. making 
use of the push-pull system. You must 
nut, however, make use of the ordinary 
type of push-pull transformers, since in 
the case of your output transformer the 
iron core would become magnetically 
saturated under the influence of the er- 
ceptionally heavy plate current of 150 
milliamperes with which it had to deal, 
and it will be necessary, therefore, to 
have suitable transformers specially con- 
structed for your. purpose. 


* 
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In any case, of course, 
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ALTERNATIVE BROADCASTING SYSTEMS. 


HE word “ broadcasting has come to be used in 
connection only with standard systems of com- 
munication by wireless where the intention is that recep- 
tion should be general as distinct. from transmissions 
intended for one or mope particu- 
lar receiving stations, so that we 
are apt to forget that the term 
broadcasting is equally applic- 
able to other systems of communi- 
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frequency or of distributing actual speech currents 
along the lines. In the latter case the speech currents 
could be utilised to operate telephones or loud-speakers 
directly, whilst in the former it would be necessary to 
have the equivalent of a simple wireless receiver 
to make reception possible. We see that it is 
suggested that the utilisation of 
such a system would mean that 
wireless receivers as we know them 
’ to-day would be superseded, but 
we very much doubt whether any- 


cation. Perhaps one of the 
earliest systems of broadcasting a 
message was the ancient expedient 
of lighting beacon fires across the 
country as a warning of a pend- 
ing invasion by some foreign foe. 

Broadcasting by electrical means 
can be subdivided, because it 
can be conducted in different 


ways, making use of the ether or 


metallic conductors. Some little 
stir has recently been created in 
this country by an announcement 
suggesting that in the near future 
it will be possible to listen-in with- 
out wireless sets by utilising as 
the medium of transmission exist- 
ing cables in place of the ether. 
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* WIRELESS AND THE GRAMOPHONE 
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BROADCAST BREVITIES 


se thing of the kind would be likely 
yı to take effect. In the first place 
372 the distribution would be limited 

to those buildings supplied from 

a power station adopting the 

380 broadcasting system, and this 
NEw? SP ae would debar a very large section 
1 af the community from participa- 

381 tion. Secondly, the listener 

. 393 would be deprived of the ability 
395 to change from one programme 
to another, and there seems little 

2397 prospect that the programmes put 
399 out in this way could compare 
favourably with those of the 

B. B. C., unless the B. B. C. pro- 

406 grammes themselves were utilised, 
408 which would hardly be possible 


READERS’ PROBLEMS 


The proposal is, briefly, that cen- ` 
tral electrical power stations 
should employ methods for dis- 
tributing broadcasting over their 
transmission lines so that every house, supplied from a 
central station would have broadcasting on tap from 
the wires serving for house lighting and heating pur- 
poses. These ideas are not new in theory, nor, indeed, 
in practice, since for at least a year or two past certain 
towns in Germany have employed such methods with 
considerable success. 

The two alternatives exist of transmitting at rag 
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unless this alternative broadcasting 
came under the same control. 
The subject is naturally one of 
| some interest, but as things stand 
at present we think the practical possibilities are limited ; 
particularly if the system is intended to compete with 
our national broadcasting service. The direction in 
which some measure of success might be anticipated 
would be if, in the larger towns, the system were adopted 
in conjunction with broadcasting primarily as a means 
of overcoming oscillation interference where receivers are 
operating in close proximity. 
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A Loud-speaker Receiver for Home or Car Use. 
By A. P. CASTELLAIN, B.Sc., A. C. G. I., D. I. C. 


ANY people, who are the fortunate owners of 

cars, do not bother much with wireless in the 

summer months, because, as they say, in the fine 
evenings and week ends they are out in the car, so they 
do not use it. Others, however, have bought portable 
sets, and obtain much enjoyment from their intermittent 
use out in the open, but when they try to use them for 
contmuous home use in the periods when they are not out 
in the car, they usually find that they have to have the 
batteries charged or recharged very frequently, which is 


a 


Fig. }.—THE COMPLETE CIRCUIT OF THE RECEIVER. L,=50 turns 27/44 Litz wire on 3 in. 


0.00 


Paxolin former. L.=7 turns No. 28 S.W.G. wire on spacers. 
1 63 C,=Gambrell Neutrovernler. 
0.001 mfd. C. = O. 0003 mid. and C=. 005 mfd. C. C: I mid. Ri 1 megohm. Rz=5 megohms. 
=15 ohm filament resistance. : 
jack. VI and V- Mullard P M.L., H.F. 
4= Mullard P.M.2. 


mfd. variable condenser. 


R.; Two } megohm leaks in parallel. 
A=0-6 ammeter. B- Loud speaker jack. = Char 
Vp = Mullard P.M.I., L.E. 


rather annoying, besides being expensive. The reason 
for this is because in most portable sets weight is cut 
down to the minimum, so that the smallest possible bat- 
teries are used, both for high tension and low tension. 
The writer has elsewhere pointed out’ that it is a creat 
mistake both from an expense and from a quality point 
of view to use small capacity high-tension batteries for 
loud-speaker work, and that high-tension accumulators. 
or failing these, the very largest size of dry batteries are 
really necessary if good results are to be obtained. 

In view of these argu- 
ments, the set described be- 
low has been designed to be 
equally suitable for the 
drawing-room or the car, as 
will be seen on referring to 
the photographs; moreover, 
it is more powerful than the 
usual portable receiver, an. 
will last for about a month on 
one charge of the accumulator 
with an average use of two 
hours per night. Further. 
and this is an advantage that 
no other set yet has, as far 
as the writer is aware, the 
L.T. accumulator can be 
charged from the car bat- 
teries without removing it 
from the set, and on many 
cars. without disturbing the 
lighting wiring at all. All 
that is necessary to do is to 
insert a plug into the set and 
the accumulator is automati- 
cally put on charge. 

The Circult. 


La- Cosmos radio choke. The complete circuit of 
C;= 0.0005 or the receiver- is given in 


! The Wireless World, Septem- 
ber 9th, 1925. 


+70 -90 V. 


+108 V. 


R;=2 megohms. 
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The Motorist’s Four— 
Fig. 1, but for the purposes.of discussion the essential 


features have been redrawn in the skeleton diagram 


Fig. ‘2, in which jacks,, etc., are omitted. This par- 
ticular circuit is rather curious — it might be thought 
to be a perfectly straightforward’ 1-v-2 arrangement with 


- 70-90V 


+ 
108V 


2 

=. 
C 
=> 
o 
O 

> 
— 


Fig. 2.—Simplified diagram showing essentials of the circuit. 


a resistance-coupled high-frequency amplifier, and so it 


is for long wavelengths (over about 1, 00 metres) pro- 


vided R,-R,, R;-R, are suitably chosen, but simply by 


interchanging R,-R, and R,-R, it is possible to transform 


the circuit into an o-v-3 arrangement. 

The question of resistance high-frequency amplifica- 
tion at broadcast wavelengths (300-600 metres) will not 
be discussed here, as it will be dealt with in a separate 
article, but it may be said that it does not work on these 
short wavelengths unless very special precautions are 
taken to eliminate stray -capacities, which practically 
involves mounting the complete H.F. and detector stages 
inside the same valve bulb. 


* Reaction Control. 


Since the set described in this article is designed to 
work on these wavelengths, it will be seen that it must 
be an o-v-3 arrangement with reaction from the first 
L.F. amplifier valve. This arrangement was found to 
work. very well indeed when experimenting with grid 
leak resistances for H.F. amplification on the broadcast 
band—in other words, when attempting to use the 
arrangement of Fig. 2 as a 1-v-2 set. Results obtained 
were extremely good: with ‘three valves only and a 
rooft. aerial 2oft. high 25 miles from London, a good 
many stations were tuned in on the loud- speaker after 
dark, so that it seemed as though effective resistance 
H.F. amplification was being obtained, and it was only 
after attempting to measure the H.F. amplification of 
the first valve with a valve voltmeter that the true state 
of affairs was fully realised: e., that the H.F. ampli- 
fication of the first valve V, was practically nil, but that, 
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owing to the high value of resistance used in its plate 
circuit, it was rectifying on the bottom bend of its 
characteristic, and that V, was amplifying at low fre- 
quency. Adjustments of H.T. supply to V, and V, 
were made, with improved results, as Soon as chase facts 
were realised. Since reaction effects and with very 
smooth control, too, are obtained from the second valve, 


it follows that some of the high- frequency energy is 
reaching this valve, probably partly wa R, 


and C, 
(Fig. 2) and partly va the grid-plate capacity of VI. 

Choke- capacity reaction is used, as it gives a smooth 
control and does not upset the tuning; and, as a small 
balancing condenser of the many: revolution type is used, 
it is almost impossible to oscillate accidentally, although, 
of course, it may. be done deliberately. For normal 
reception, this condenser is left in.a mean position (not 
oscillating), and the required station tuned in on the 
aerial condenser, the reaction condenser being used only 
for weak signals. In case the station is too loud, a 
volume control is provided, consisting of a variable resis- 
tance in the filament circuit of V,. 

On examination of the complete circuit of the set 
(Fig. 1), two jacks B and C will be noticed, one for the 
loud-speaker, and one for charging the accumulator, and 
it will be seen that the set is switched off until the loud- 
speaker plug is inserted, and also that when the accumu- 
lator is being charged it is disconnected from the valves, 
thus obviating any accidental burn-outs on the filaments. 
The voltage of the two-volt accumulator rises to about 
2.7 volts maximum value on charge, and falls to 2.2 


PAXOUN FORMER 
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Fig. 3.—Constructional details of the tuner, copper screen and 
reactlon condenser. 
when fully charged but disconnected from the charging 
supply —and 2.7 volts is rather too much for two-volt 
valves. For safety purposes a bright emitter type valve 
fuse blowing at about 0.8 ampere may be inserted in the 
filament circuit if it is desired. 


Construction. 


The construction of the set may conveniently be 
divided into the following parts: (a) panel and base- 
board ; (b) battery arrangements ; (c) cabinet. 

The panel and baseboard are mounted together so that 


the control arrangements only appear on the panel, and 
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Fig. 4.—Drilling details for the aluminium panel. 


countersunk for No. 6 weod screws; D. 5/32 in. dia. ; 


the rest of the components are mounted on the baseboard. 
Points of interest in the construction are the provision of 
a copper screen to shut off the tuning arrangements from 
the rest of the set, the complete boxing up of the L.T. 
accumulator, and the way in which the components are 
mounted in order to economise space without unneces- 
sarily increasing stray capacities where they are harmful. 

Starting from the input side of the set, the first com- 
ponent to be constructed is the combined aerial and grid 
coil, represented in Fig. 1 by L, and LI. The Paxolin 
former on which the coils are wound is obtained in 
4-inch lengths, which is most convenient for our purpose. 
This former should first be drilled in accordance with 
the sketch in Fig. 3 and No. 7 B.A. screws inserted 
where shown, two soldering tags being threaded on each 
bolt and the whole tightened up with No. 7 B.A. nuts. 
After the coil has heen wound, retighten these nuts, 


sin 


Sizes of holes are 5/32 In. A, 7/16 in. dia. ; 


B, 3/8 in. dia.; C, 5/32 in. dia., 
E, 1/8 in. dia 


which are sure to have worked loose owing to the effect 
of heat when the wire is attached, and then screw another 
nut on to each bolt and tighten well up to serve as a lock 
nut. As a final precaution, the part of the bolt project- 
ing above the nuts is cut off with a pair of cutting pliers, 
and the edges lightly burred over with a file. The grid 
coil consists of fifty turns (14 yards) of 27/44 silk-covered 
Litz wire wound with the turns touching. To wind the 
coil, first unwind about half an inch of the outer silk 
covering of the wire, and carefully bare each of the little 
strands of No. 44 gauge wire, which may be done either 
with a blunt knife or with an edge of a piece of hard 
wood, such as oak. It is well to spend a little time in 
baring the wire, as, if strands are broken, or missed. 
the advantage of using Litz wire will be lost. When the 
fifty turns have been wound, it will be easy to see where 
the wire has to be bared again to solder in place. On 
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The receiver unit removed from the cabinet. 


‘ 
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referring to the photograph showing the inside of the 
set, it will be seen that the coil is rather smaller than is 
usual.for a single layer coil used for broadcast reception 
—the dimensions being approximately 2in. long by zin. 
diameter, and the value of the parallel condenser (0.0005 
mfd. maximum) rather higher than usual; this has been 
done deliberately to increase the sele¢tivity of the set, 


Fig. 5.—Dimensioned layout of components on the baseboard and sub-panels. 
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the aerial coupling still further if eres e., arn 
quite close to a broadcast station. 

It should be remembered that the ERA of a set 
as a whole depends on the selectivity and number of its 
tuned circuits, and as here we have only one tuned cir- 
cuit, it follows that we must make and keep it as selec- 
., of as low resistance) as possible. For this 
reason a small grid bias voltage of 14 volts, supplied by 
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In the terminai panel A=7/32 in. dia.; B= 1/8 in. dia., 


countersunk for No. 4 wood screws. 


since a circuit containing « small coil and large condenser 
is of lower resistance (therefore more selective) than a 
circuit of similarly designed components with a small 
condenser and large coil both being tuned to the same 
wavelength. The aerial is loosely coupled by means of 
the seven-turn coil (L, in Fig. 1) for the same reason, 
as by this means nearly all of the damping due to the 
aerial is removed from the grid circuit and provision is 
made, by tapping this coil at the third turn, to decrease 
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a single dry cell, is used on the first valve in order to 
obviate any chance.of damping of the grid circuit due 
to grid current from this valve. 

When the grid coi] is wound, three of the aerial coil 
spacers, which are conveniently cut from a 3in. diameter 
ebonite tube on which a thread of 16 threads per inch 
has been turned, should be drilled for No. 8 B.A. coun- 
tersunk screws, and these fitted with nuts as shown in 
Fig. 3, and the projecting part of the bolts tinned, after 
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LIST OF PARTS. 


1 Fixed candenser, 0:0003 mfd., Ne. 600a (Dubilier). 

J Fixed condenser, 0:0005 mfd., No. 600a (Dubiller). 

1 Fixed condenser, 0:005 mfd., No. 600a (Dubilier). 

J Grid leak, 0°5 meg., Dumetohm (Dubilier). 

2 Grid leaks, 2 meg., Dumetohm (Dubilier). 

1 Grid leak, 5 meg., Dumetohm (Dubilier). 

4 Grid leak holders (Dubilier). 

1 Cosmos choke (Metro-Vick Supplies, Lid.). 

I Gecophone variable condenser, 60005 mfd. (G.E. C). - 

4 Lotus valve holders (Garnett, Whiteley & Co., Ltd., Lotus 
Works, Broadgreen Road, Liverpool). 

2 Edison Bell D.F. No. 5 jacks and plugs (Edison Bell Ltd., 
Edison Bell Works, Glengati Road, S.E.15). 

I Transformer, ratio 34 to 1 (Ferranti AF3). 

1 TE (Gambrell Bros., Ltd., 76 Victoria Street, 

.W.1). 

I Lissenstat minor filament control, 
Lid.) 

1 Flush mounting ammeter, 0-6 (Economic Electric Co., 
Lid., 10, Fitzroy Square, W. I). 

1 Dial indicator (Belling & Lee). 

2 Tapa plugs. (W. J. Charlesworth, 88-89, Aston Street, 
Birmingham). 


0-15 ohms. (Lissen, 


Approximate cost 
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which the eight spacers are evenly distributed round the 
periphery of the coil and held in position by means of 
two rubber bands. When the spacers are in place, the 
aerial coil may be wound with No. 28 S. W. G. enamelled 
wire. Care should be taken that the spacers carrying 
bolts are arranged in the correct position (as shown in 
Fig. 3) on the coil to ensure short connecting wires. 

The remaining component in the tuning compartment 


— 
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3 Tapa sockets and indicators (W. J. Charlesworth, 88-89, : 
Aston Street, Birmingham). ö 

4 packets glazite (London Electric Wire Co. and Smiths, Lid, : 
Playhouse Yard, Golden Lane, E. C. I). 

1 Aluminium panel, 19in. x Gin. (Smith & Sons, Lid, St. 
John's Square, E. C. I). 

Baseboard, 18jin. Xx d}in. 

J Paxolin tube, 3in. diameter by zin. long (Micanite & 
Insulators, Ltd., Empire Werks, Blackhorse Lane, 
Walthamstow, E.17). 

20 yds. Litzen wire (P. Ormiston & Sons, Lid., 79, Clerken- 
well Road, E. C. I). 

7 Wander plugs. - 

Cabinet Cameo (Carrington Man. Co., Lid., 18-20, 
Norman’s Buildings, Mitchell St., Central St., E.C.1.) 

1 14 volt grid battery, Ever-ready (Portable Electric Light 
Co., Lid., 120, Shaftesbury Avenue, W. C. J). 

1 9 volt grid battery, Ever-ready (Po ſable Electric Light Co., 
Ltd., 120, Shaftesbury Avenue, W. C. J). 

1 108 volt H.T. battery, Ever-ready W24S (Portable Electric 
Light Co., Ltd., 120, Shaftesbury Avenue, W. C. J). 

1 Exide accumulator, 2 volt, 1 CZ3 (Chloride Electrical 
Storage Co., Lid., 219, Shaftesbury Avenue, W. C. I). 
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The set is constructed on eatremely solid lines, although 
it is of very small size for a four-valver, in order that 
it may stand up to hard wear, and much bumping about 
on the car, since, apart from the valves, it may be 
dropped from a tabie to the floor without the likelihood 
of breaking anything—not that this treatment is recom- 
mended, of course, but the writer has had considerable 
experience of the effect of bumping sets on a small car 
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Plan view of the receiver with valves removed. 


is the reaction condenser, which is clamped down on to 
the wood block holding the grid coil supports. Fig. 3 
will perhaps make this part of the construction clearer. 

The screen 1s made from No. 24 or 26 gauge copper 
sheet, cut to the dimensions shown in Fig. 3, which shows 
also how the edge of the screen is turned down over a 
wire edge to strengthen the top and free side and prevent 
it rattling The screen is mounted on the diagonal side 
of a half-inch slab of wood which serves to carry the 
valve-holders and transtormer and also as a support for 
the panel. 


driven fast on bad roads, and can safely recommend 4 
car set to be strongly made, and al] components to be 
well anchored down. 


The Panel. 


This is made of aluminium fin. thick. Aluminium 
was chosen in preference to ebonite for two reasans; it 
is stronger than ebcnite, and will not warp or deteriorate 
in sunlight. Incidentally, it is both lighter and cheaper 
than an ebonite panel, since the latter would need to be 
at least 4 inch in thickness. Aluminium is a very easy 
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The Motorist’s Four.— ` 
metal to work, and the black control knobs look very well 
against it The panel dimensions and the positions and 
sizes of the various holes are given in Fig. 4, which also 
gives the baseboard dimensions. When the panel has 
been cut to size and the holes drilled, it should be 
smoothed carefully with a little pumice and water, and 
finally polished with rouge or one of the various com- 
pounds used for cleaning silver, after which it should be 
lacquered on both sides and all the edges with colourless 
lacquer. 

The coupling resistances and condensers for the first 
two valves are mounted on a small vertical wooden 
bracket which also serves to hold the Cosmos H.F. choke. 
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The bracket (see Fig. 4) is held on to the baseboard by 
three screws fixed from below, and the two grid leaks 
are mounted on the haseboard itself, one on each side of 
the volume control, which consists of a J. issenstat or other 


small filament resistance. 


The jacks are mounted on top of the wooden case made 
to cover the top of the accumulator, and are held in posi- 
tion by two wood screws. In order to drill the jacks for 
the wood screws, the two bolts holding the contacts are 
removed with the contact assembly complete and the jacks 
drilled and fixed in position, after which the contacts are 
replaced. The front of the jack carries a bush to position 
the plug (and also to give one connection to the latter) ` 
which is normally used to fix the jack to a panel, but in 


AERIAL 


Hits + HT 70-90V. 


Fig. 6.—Complete wiring diagram. The lead passin 
G volt tapping of 


through the base at G is provided with a wander plug for connection to the 
e grid battery (see Fig. 1). ; 
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The Motorist’s Four.— 

our case the jacks are mounted facing away from the panel 
at the back of the baseboard so as to be available from the 
outside of the case when the front is shut up. The 
hexagon face of these bushes is therefore cut away to make 
a plain bush which may be pushed through the back of the 
case when the set is slid into position, and since these 
bushes bear in holes in the case, they help to hold the 
baseboard firmly in position. 


The Wiring. 


All the tags on the condensers, leak holders valve 
holders, etc., should be tinned before these various com- 
ponents are finally screwed down. Qwing to the small 
space between the components, the wiring may have to Le 
done in various stages unless an electric soldering iron is 
available. The components in the coil compartment may 
be wired without difficulty, but this piece of wiring should 
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battery is used for reasons already stated. Leads to the 
batteries are brought down from behind the baseboard to 
which they are clamped, and a fair amount of slack is lett 
so that plugs may be inserted when the batteries are pulled 
forward out of the case. 

The L. I. accumulator is a 2 volt 30 ampere-hour (actual) 
type and in order to prevent acid spray from reaching the 
set the arrangements described below should be carefully 
followed. 

First of all, in order to prevent loss of water from. the 
accumulator by evaporation and thus to eliminate frequent 
‘‘ topping up“ with distilled water, a layer about in. to 
zin. thick of Price’s accumulator oil is poured on top of 
the acid when the latter is first put in. Secondly the cellu- 
loid disc which forms the top of the stopper in the filler 
hole of the accumulator is removed and a short length of 
stout rubber tubing pushed into the stopper, vaseline being 
used in liberal quantities to make a gastight seal. The 


wore — 


———— — — ae ew 2 


pi 
rer 


Fig. 7.—Details of the cabinet, showing the method of fixing the L.T. and grid batteries. 


be left to the last. The first thing to wire is the filament 
supply to the valves when the panel and screen have been 
removed, after which the components on the bracket should 
be dealt with, followed by the wires to the transformer 
and jacks. The remainder of the wiring is completed 
when the panel and screen have been replaced. If 
an electric soldering iron is available, the whole 
assembly may be wired up in position fairly easily, 
but the reader is not advised to do this with an ordinary 
iron. In order to strengthen the wiring, it is first soldered 
in position in the usual way, and then the joint bound with 
about No. 36 gauge tinned copper wire and the whole re- 
soldered. This method ensures that the joint will hold 
under conditions of considerable vibration. but, of course, 
it is not used for the very short connecting wires. 

The complete connections are given in the wiring diagram 
(Fig. 6). 

The H.T. and grid bias batteries are carried in a com- 
partment below the panel and a large size 108 volt H.T. 


other end of the tube is bent round and cut to fit flush ina 
hole bored in the back of the case and glued in position. 
and vaseline again used. Vaseline should also be used on 
the brass parts of the accumulator terminals and the tags 
on the leads which are attached to them, and, as a fina! 
precaution, the part of the case round the accumulator 
and the whole of the battery compartment (including the 
bottom of the baseboard) painted with anti-sulphuric paint. 
The idea of using vaseline may seem rather crude and 
messy, but vaseline certainly forms a very fine seal for acid 
fumes, and, moreover, it is flexible and so ideal for the 
purpose; also, in any case the accumulator should not 
require to he removed from the sct for at least a year in 
the ordinary course of events. 

The accumulator is held firmly in position against the 
case at the bottom by means of a clamp, as shown in 
Fig. 7. 

The dimensions of the case are given in Fig. 7, and it 
is strongly recommended that it be made up by some finn 
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The receiver unit viewed from the rear. 


used to cabinet work as it must be strongly made and 
weatherproof. The actual case illustrated was made by 
Carrington of zin. mahogany and finished with two coats 
of black cellulose, which is quite weatherproof and im- 
provés with tinie if given a rub over occasionally. 

The writer recommends carrying a 6oft. length of 
rubber-covered wire with a tag on the end in the space 
between the panel and the drop front of the case, to serve 
as an aerial, and another short piece of wire with another 
tag connected to the chassis of the car at some convenient 
part to serve as anearth. It may be remarked that a short 
aerial from the bonnet, over the windscreen to the back of 
the car, is all that is required to receive the nearest station 


General Notes 

Mr. G. L. Brownson (G 2BOW), 
Bryning, Hale, Cheshire, asks us to state 
that U 8DDL, of Rochester, N.Y., in- 


be inserted in the test holes in the dashboard. 


— ———— ——wP v K Kw W‚—kh—Q—b—OOQœWAW Rb A AREE1 E 44 


when the car is travelling in the day time, and, of course, 
in the evening results are very much better. 

Cars equipped with Lucas lighting sets need no altera- 
tion to the wiring for the charging, as a small plug may 
In case of 
doubt, any competent mechanic will wire the charging 
plug, with or without a switch as required, for a smal] 
sum. a 

In conclusion, the reader who constructs this set will be 
making something to provide enjoyment on the road, ¢n 
the river, or at home, and need not be afraid of using the 
set as much as he wants to without fear of the bogey of 
no juice ’’ just when it is most annoying. 


ticipate should -send their names to the 
Hon. Sec., T. and R. Section. 53, Victoria 


tends to carry out a series of tests every 
Sunday, beginning on October 3rd, and 
will welcome full reports from British 


amateurs stating QRK, QSS, QSB, 
weather, etc., which may be sent 
via G 2BOW. The transmissions will 


begin at 0300 G.M.T. with “FNB FNB 
FNB GU 8DDL 8DDL 8DDL,”’ which 
will be sent for several minutes, followed 
by news concerning the tests and an 
announcement at 0330 of the next test, 
which will begin at 0400 and continue 
until 0430 in the same manner. The 
wavelength’ will be 37.5 te 40 metres, 
GSB probably RAC. 
0000 

The German station K 4H A, in the 
Ruhr district, is anxious to get into 
touch with British amateurs. He trans- 
mits regularly between 2100 and 0000 
G. M. T. on Saturdays, and at various 
other times during the week, with an 
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_ TRANSMITTERS’ NOTES ` 
AND QUERIES, : 


% 


sent via Mr. L. A. C. Lawler, 67, Lucien 
Road, S. W. 17. 


0000 


LOw Power Tests. 

With reference to the gencrally ex- 
pressed desire on the part of amateur 
transmitters to hold a series of tests on 
low power, we understand that the Com- 
mittee of the T. and R. Section af the 
R. S. G. B is arranging to hold a series 
of such tests on 44/46 metres during the 
week beginning November Ist from 2300 
to 0800 G.M.T. Those wishing to par- 


„Street, S.W.1, not later than October 
15th. 
, 0000 
New Call Signs Allotted and Stations 
Identified. 
G 2TW Television, Ltd., Motograph House, Upper 
JC St. Martin's Lane, W. C. 
G 2TV TA kisii, Ltd., Harrow (receiving station 
only). 
QSL G 5TD T. A. Studley, 12, Whitmore Road, Harrow 
` (change of address). 
G GAP (Ex 2BOC.) A. C. Porter, 1a, Manor Rd.. 


Brockley, S.E.4, wishes to arrange tele- 
phony tests on 90 metres. 

G 6BN A. E. Bond, 3, Havelock Terrace, Welsh- 
pool, transmits on 23, 44-46 and 90-200 
metres. 2 

G 601 H. A. Clark, 50, Rosebery Gardens, 
Harringay, N.4 (change of address). 

G 6WK W. Wicks, 11. Rigby Cottages, Dawley, 

Hayes, Middlesex. (Transmits on 45, 

go and 150 metres). 


0000 


QRA’s Wanted. 


G 55W, FC 8FLO, J SME, G2BZ Ww, 
G 5CI, F CIT, FM 8RA, 8MA, 8ST. 
J 3XP, P 1AY, R DX8, Z 3XB. 
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A Section Devoted to New Ideas and Practical Devices. 


BATTERY CONNECTIONS. 

With termmals for H.T., L.T., 
and grid bias all arranged on a 
strip at the back of the receiver 
cabinet there is always the possibility 
that sooner or later the H.T. battery 
will be inadvertently connected across 
the L.T. terminals to the detriment 
of the valve filaments. 

To prevent such a mistake, flex- 
ible leads and wander plugs may be 
provided instead of terminals for 
the connections to the H.T. battery. 
The diagram shows 


method of putting this idea into 


f PHONE 
TERMINAL 


D 


2 yy thie , 


D 


Flexible H. T. leads to prevent mistakes 
in connecting batteries. 


practice. The H.T. battery ter- 
minals are removed and the flexible 
leads passed through the holes in 
the terminal panel, knots being tied 
in each lead to relieve the soldered 
joints of any strain. The negative 


H.T. lead may be joined to the 
—L.T. terminal and the positive 
H.T. lead to the positive phone or 


loud-speaker terminal.—S. McC. 
O00 00 


“ WIRELESS WITHOUT WEIGHT.” 


In building the portable receiver 
described under the above title in the 
July 23st issue of Zhe Wireless 
World, it is necessary to cut four 
grooves round the outside of the con- 


a convenient 


taining case for the frame windings. 
Without a special rabbeting plane this 
may prove a difficult operation, but a 
simple method of construction is 
shown in the diagram. This indi- 


cates that the walls of the containing 
, ie 


at he he 
eh ae 
ENS 


Bullt-up former for frame coil windings 
of portable receiver. 


case may be built up in two thick- 
nesses, the outer layer being laid on 
in the form of strips of suitable 
width and spacing, which, when 
assembled will provide grooves for 
the frame windings in the exact posi- 


tions given in the original specifica- 


tion.— K. E. W. 
o oOo 
REDUCING VALVE CAPAOITY. 


For reception on very short wave- 
lengths, where inter-electrode capa- 
city is highly detrimental, the valve 


Low-capacity valve mounting. ` 


666665656 5 „ „„ „„ „„ „„ „„ „%%% „ „ „ „ SEED OTHE CERES EH HEO THREES 


VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A dull 
emitter receiving valve will be des- 
patched to every reader whose idea is 
accepted for publication. 
Letters should be addressed lo the Editor, “ Vire- 


less World and Radio Review,” Dorset House, 
Tudor St., London. E.C.4, and marked urs. 


„„ „%% „ „ „%%% „„ „„ EOE RESP EODHPOCHETEDSUSOASH SPOS HTTHS Le HE HSE SOR DG 


mounting illustrated in the diagram 
will be found very useful in reduc- 


ing the effective inter- electrode 
capacity. 

The filament pins are inserted in 
valve sockets in the ordinary way, 
but the grid and plate pins of the 
valve are cut down to within jm. of 
the valve base. Contact to these pins 
is made through the medium of the 
two flat phosphor-bronze contact 
springs secured to the ebonite panel 
of the receiver by No. 4 B.A. cheese- 
head screws well separated from one 
another.—D. J. L. 

O0 0 00 2 
_ CLIP CONNECTOR. 

In experimental work, both with 
receivers and transmitters, one is 
constantly in need of some sort of clip 


Clip connector írom asy 


obtainable 


connector of small dimensions for 
making connection to individual 
turns in a cylindrical inductance 
coil. 

A small clip of the type and size 
indicated in the sketch exactly meets 
this requirement, and can be ob- 
tained from stationers at a cost of 


about fourpence per dozen. The 
clips were originally intended for 
afħxing price cards, etc., to 


articles displayed in shop windows.—: 
C. H 
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BRANDES LIMITED . 296 REGENT STREET . LONDON. W.1 


1 


The Brandeset Ll 
£8 - 10 -0 


(Exclusive of Marconi Royalties 
and Accessories 


75/- 


QUALITY STREET 


In other words Brandes Street.” And 
there is nothing in the same street to 
compare with Brandes Products, either 
in price or performance. Quality one 
always expects from Brandes, and the 
new instruments reach the highest pitch 
eo | of perfection. They represent excellent 
The Table-Talker workmanship and guaranteed quality at 
30/- agareasonable price; there are no absurdly 
high charges to prevent your consider- 
ation of a really first class instrument. 


Brandes 


From any reputable Dealer. 


The Brandeset II 
£6-10-0 


(Exclusive of Marconi Royaltics 
and Accessories) 
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Audio Transformers 
17; 


1-5 (black case); 1-3 (brown case) 


Matched Tone Headphones 
20ļ- 


EXPERTS IN 


THE AUDIO TRANS- 
FORMER. 

Ratio 1 to 5. High ampli- 

fication of applied voltage, 


together with straight line 


amplification frequency curve, 
Also 2nd stage 1 to 3. 

THE BRANDOLA. 
Greater volume with min- 
imum current input. Large 
diaphragm gives- fulness to 


upper and lower registers. 


Walnut plinth, electro-plated 
fittings. 


THE TABLE-TALKER. 
Material used in the con- 
struction of goose-neck hom 
eliminates metallic harshness. 
Adjustable. Height 18“, neutral 
brown finish, padded base. 


MATCHED TONE HEAD- 
PHONES. 


The synchronised effort of both 
receivers discovers greater sensi- 
tivity and volume and truer tone 
Light, comfortable and sturdy. 


RADIO ACOUSTICS 


THE BRANDESET IL 


Excellent for. Iong- range loud- . 


speaker work, traight line 
frequency Condenser tuning. 
Reaction and grid-bias. Fixed 
coils and throw-over " switch 
for long and short waves. 


THE BRANDESET III. 


The same ingenious character- . 
~ istics as the 2-valve receiver. 


Employs an extra stage of 
audio frequency. All battery 
connections plaited into one 
ead. 


THE ELLIPTICON. 
Driving unit of special design. 
No diaphragm but a small 
armature which reacts to the 
faintest impulse. Special 
sound producing cabinet. 


THE TABLE CONE. 
Attractive Cabinet. Circular 
diaphragm with sensitive driv- 
ing unit and large magnet. 
Superior to any similar loud- 
speaker at the price. 


The Ellipticon 
£5-10-0 


The Table Cone | 
£2 -15-0 


SINCE 1908 


Service Advertsing 


Advertisements for ‘ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 


14 ADVERTISEMENTS THE WIRELESS WORLD SEPTEMBER 15TH, I 


EN) SL we ee ey j — X aN; Z| 
\ JA a | SEN 


5 


6) 


at 


BES BS 


a 


— 


Wore 


HEY Mi BCTH 


70 | Ht 
i 


— — — 


\ \\\\\\ 
NN 
Y \ 


2 667449 


z 


From elementary tests for efficiency ọn various forms of 
windings, through all the stages of selection and elimina- 
tion, every factor was considered and every assumption 
confirmed by critical tests, so to the finished product, a 
Coil of such high efficiency and practical utility that even 
in this era of rapid advance it is doubtful whether any 
commercially produced coil will excel it. 

It places in your hands the essentials of good reception, i. e.: 


HIGH SELECTIVITY. 
WIDE ADAPTABILITY. 
THE HIGHEST EFFICIENCY. 


4 Dimic Coils are available in the following sizes: 
No. S.W. 4. 20/50 M. No. 2 450 950 M. 
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rag actin against any 
person er persons in- 
fringing our rights. 


Yaz 


SY: 


NEW “HH COMPONENTS OF 
EXTREME INTEREST.. 
MH Unimic Coil. 


Its special base mounting is electrically and 


— 


oA 5 he A 900 7 mechanically perfect, and allows of variable | A 

S. W. 1 70/150 M. 3 1100/3000 M coupling. Price 5/-. Base 2/6 extra. ) 

0. 150/300 M. , 3a. / 7 | 4 

Oa. 3 ae — 5 E isoo LSO a . Balancing Condenser. balancing 5 

F ” encouraged us to produce a component 
Taken at the Middle frequency the H. DIMIC COIL No. 1 which you will find essential. Price 4/9. A 


— 


MH Supersonic Block Unit. 
Is the essential part of a Supersonic Hetero- 
dyne Recciver. 
With a few additions which vou already 
possess you will have a Suoer-Het. Receiver 
re for use in half an hour. 
Price £6 6s. 


EXHIBITING AT OLYMPIA, 


September 4 to 18. 
STAND No. 142. 


has a resistance of 5°25 ohms at a frequency corresponding 
to 400 M., i.e 076 ohms per AH. 


Price 10/- each. Base 2/6 extra. 
DEMAND OF YOUR DEALER AH COMPONENTS. 
BRITISH, BEST and CHEAPEST in the Long Run. 


L.M M*MICHA HAEL” 


Manufacturers of Wireless and Scientific Apparatus 
WEXHAM ROAD: SLOUGH: BUCKS: 


Telephone 


D Slough 44l- iaz Slough OOOO O 


Mention of The Wireless World,” when writing to advertisers. will ensure prompt attention. A24 
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Telegrams: 
Radiether, Slough. 
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Details of New Sets at 


CURTIS PORTABLE SUPERHETERODYNE. 

An 8-valve receiver, with separate oscillator, 3 stages of inter- 
mediate-frequency amplification and 2 L.F. amplifiers, one of 
which may be eliminated by means of a switch. Batteries and 
loud-speaker are contained in the case, which is of hardwood, 
attractively finished. 

The frame aerial is tapped at the centre, and provision is 
made for loading it on each side of the tapping for reception 
of the long waves. The oscillator, which, incidentally, is sold 
as a separate unit, has a self-contained switching arrangement 
for changing the inductance of the windings. 


The Curtis self-contained Superheterodyne 


A particularly useful feature is the provision of an arrange- 
ment for eliminating the oscillator and intermediate-frequency 
umplifer, enabling the receiver to be used as a simple detector- 
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the Olympia Exhibition. 


L.F. combination for reception of the local station. An ex- 
-ternal loud-speaker may be substituted for that contained in 
the case, and sockets are fitted for the attachment of a larger 
frame or an open aerial. 


Stand No. 159.—-Peter Curtis, Ltd., 11, Red Lion Square, W.C.1. 


The control panel of a Curtis superheterodyne, showing tablets 
for recording adjustments. 


A REINARTZ" RECETVER. 

The Bowyer-Lowe Co. are showing a 3-valve receiver com- 
prising a regenerative detector valve, and two stages of L.F. 
amplification. The circuit is a modification of the well-known 
Reinartz arrangement, with capacity-controlled reaction. It 
should be sensitive, and, taking into consideration the fact that 
there 1s only one tuned circuit, a good degree of selectivity 
should be obtainable. 

A change-over switch is provided for connecting up long-wave 
coils for the reception of Daventry. The insertion of a phone 
or loud-speaker plug automatically lights the filaments. 

Batteries are contained inside the cabinet, which is of polished 
walnut, well finished, and designed on ‘pleasing lines, with a 
sloping panel. 

Stand No. 126.—The Bowyer-Lowe Co., Ltd., Radio Works, 
Letchworth, Herts. 
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Show Review.— 
THE R.S.N. 5-VALVE RECEIVER. 
A set with resistance-coupled low-frequency amplification, con- 
tained in a handsome raised cabinet with rubber-tyred wheels. 
It is thus easily moved from room to reom, and is entirely self- 


The Bowyer-Lowe “ Vox-Pepuli” receiver, with acity- 
contained, with frame aerial and lond-speaker mounted on the 
top. The instrument panel swings out for inspection, spring 
connections being fitted fer this purpose, 


n 


an 
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aa 
The R. S. N. self-contained receiver. 


Stand No. 133.— Auto Sundries, Ltd., 10a, Lower Grosvenor 
Place, S. W. i. 
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THE “ PELICAN ” PORTABLE. 

A S-valve self-contained receiver, with several ingenious 
features, and stated to have a range of 25-30 miles on the local 
station, and to be capable of receiving Daventry anywhere in 
Great Britain. The two H.F. stages are coupled by chokes, 
which are designed to resonate at about 1,600 metres, with a 
flat-topped amplification curve on these longer wavelengths. 
This arrangement is interesting; and it is noticed that the H.F. 
chokes are wound to have a restricted external field. The amph. 
fication per stage must be low on the short wavelengths, but the 
sensitivity resulting frem the form of reaction control included 
should be sufficient. -> 2 


The Pelican Portable set. 


Reaction is arranged on the so-called “ Hartley principle. 
and the design of the centre-tapped frame aerial is worthy of 
note. It is wound in three sections, which are connected in 
series and parallel, for the long and short wavelengths respec- 
tively, by the operation of a switch. An Amplion loud-speaker 


The R.I. receiver, with two stages of tuned H.F amplification. 
movement is fitted with a rubber goose-neck joint, to minimise 


the effects of mechanical vibration. The closing of the- doors 
covering the control panel automatically switches off the valves. 
A safety fuse is inserted in the H.T. battery circuit. 

The filaments of the 2-volt valves are supplied from an un- 
spillable accumulator cell, while the 81-volt H. T. battery is 
composed of large-size cells—a commendable point. 


Stand No. 85.—Cahill & Co., Ltd., 64, Newman Street, London, 
ate 
= O0 000 
THE NEW R.I. 5-VALVE RECEIVER. 

Radio Instruments, Ltd., have just produced a receiver with 
two H.F. stages, operating on the “tuned grid” principle. 
Chokes are inserted in the anode circuit of each H.F. valve. 

A 26 
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Show Review.— 

Slow-motion condensers of gdod design and excellent workman- 

ship are fitted. ö 
The aerial is direct eoupled, and the operation of the long- 

wave switch inserts loading coils in series with each of the 

three tuned circuits. 


— — — a 


The new McMichael valve set, with balanced high-frequency 
amplification. l 


AIl battery terminals are mounted on a strip at the back 


of the chbinet, which has a sloping front. The L.F. stages 


are coupled by R.I. multi-ratio transformers. 


Stands Nos. 145 and 147.—Radio Instruments, Ltd., #8, Hyde 
Street, New Oxford Street, London, W.C. 


0000 
THE “DIMIC FOUR.” 


L. McMichael, Ltd., are showing a new four-valve receiver, 
comprising one high-frequency valve, a detector, and two stages 
of L.F. amplification. The set may be considered as repre- 
senting Adern practice, as the H. F. stage operates on the 
balanced tuned anode principle, with a centre-tapped ‘‘ Dimic ” 
coil. Inductances of the same type are used for tuning the 
aerial-grid circuit, and are, of course, interchangeable for the 
longer wavelengths. A large base, which houses the high-ten- 
sion and grid bias batteries, is supplied with the set, which has 


a very good appearance. Terminals for the L.T. battery, which ` 


is intended to be connected up externally, are mounted behind 
the cabinet. 


— 


_McMICHAEL SUPERHETERODYNE. 

It was at the exhibition last year that the McMichael 
supersonic heterodyne made its first appearance, and it was one 
of the very few receivers of the superheterodyne type, thon 
available. L. McMichael, Ltd., have specialised in the pro- 


The B.R C. set of parts for home construction of a 5-valve receiver. 
A completely wired set of similar construction is also supplied. 


duction of H.F. intervalve couplings, and it is the design of the 
intermediate transformers that governs the performance of this 
type of set. 

An autodyne circuit is employed, in which a single valve 
serves as oscHlator as well as first detector, followed by three 
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intermediate stages operating on 3,000 metres, valve detector 
and two L.F. stages, one of which is resistance-coupled. The 
circuit is entirely orthodox, the intermediate amplifier being 
stabilised by a potentiometer. Unlike many superheterodynes, 
its reception is not confined to one waveband only. Tuning to 
Daventry and Radio Paris is accomplished by substituting a 
long-wave autodyne unit, while the frame aerial is loaded by 
means of a: ‘‘ Dimic ” plug-in coil, for which.clips are provided 
on the front part of the panel. | 

A twenty-four-page hooklet describes in detail the funda- 
mental principles, and how to assemble, wire, and operate the 
set. The construction is reasonably easy, owing to symmetrical 
disposition of the components, which greatly simplifies the 
wiring. F 8 
Stand No. 142.—L. McMichael, Ltd., Wrexham Road, Slough. 


— a 
— — 


The Ali-clear ” 4-valve receiver, with wavelength indicator. 


TWO NEUTRALISED H.F. STAGES. 


The receiver manufactured by the British Radio Corporation, 
Ltd., follows American standard practice to a limited extent. 
It has two neutralised H.F. amplifiers, with a valve detector 
and two low-frequency stages. An interesting and ingenious 
device is adopted to permit of the addition of inductance for 
reception of the long wavelength. A large ebonite bobbin carries 
loading coils for both primary.and secondary windings, and is 
fitted with contacts mounted so that these are placed in circuit 
when it is rotated through a few degrees. Each of the three 
H.F. transformers are fitted with the device, which is mounted 
on top of the former carrying the short-wave coil. It is stated 
that a wavelength range of 200-2.000 metres is covered. 
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“ All-clear ” 


Details of che indicating and switching panel 


Switches for eliminating the last L.F. valve and for con- 
trolling the filaments are included. 

This firm also supply a set of parts for the home construction 
of this receiver. The intervalve H.F. couplings are also sold 
separately. They are well-made, and are clearly an instrument- 
maker's job rather than a mass-production one. 

Stand No. 17.—The British Radio Corporation, Ltd., Wey- 
bridge, Surrey. i 
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Show Review.— 
THE ALL CLEAR ” &VALVE SET. 

A receiver with capacity-centrolled regenerative detector and 
three resistance-coupled L.F. amplifiers. The aerial circuit is 
untuned. The .wavelength is imdicated on a rotary ‘scale, a 
small segment of which is visible through an observation window 
fitted in a small metal control panel let into the wooden front 


The M.P.A. 
5-valve set. 
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of tne cabinet. A similar indicator shows the degree of 
reaction coupling ; both condensers are driven from knobs 
mounted inconspicuously at each side of the cabinet. 

Two switches are mounted on the panel; one of these con- 
trols the filaments of all the valves, and the other ‘eliminates 
one of the L.F. amplifiers, when required. Interchangeable 
coils, with aerial, grid, and reaction windings are used for 
reception of the longer wavelengths. 

Stand No. 79. - Wnilam Dibden & Sons, St. Mary's Road, 
Southampton. . 
0000 

THE M.P.A. “SUPER FIVE.” l 

This receiver comprises two stages of H.F. amplification 
with tuned and untuned transformers in the order stated, fol- 
lowed by a valve detector and two L.F. amplifiers, which are 
coupled together by transformers. , i 

All the apparatus is enclosed within the cabinet, which 
measures 14x14x94; inches. The extending frame aerial is 


The 3-valve Cleartron Set, incorporating the a N circuit 
for which is claimed the full use of regeneration without osciNation 
interference 
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of distinctly novel design, and is,a good feature; the in- 
creased sensitivity derived from“ a loop of reasonable siz 
is obtained without the necessity of increasing the size of the 
set. Provision is made for loading this frame by inserting 
a plug-in coil for reception of the long wavelengths. A switch 
is also mounted on the panel, and makes the appropriate 
changes to the high-frequency coupling. 

The loud-speaker, which is on the cone principle, is built 
into the frame compartment, and is operated by a Brown ” 
unit specially constructed for this purpose. The valve fla- 
ments are controlled by a switch, fixed resistances being in- 


- serted to reduce the voltage of the battery to a suitable value. 


A 4-volt accumulator and 90-volt high-tension battery are 
supplied as standard. 
Stands Mea. 65 and 67.—M.P.A. Wireless, itd., G2, Conduit 

- Street, Regent Street, W. i. 

00080 
LODGE “N ” CIRCUIT. 

Precise technical details are not available of the receiviag 
set embodying the new circuit system developed by Sir (liver 
Lodge which is being manufactured in“ quantities by Cleartron 
Radis, Ltd. ` 

Two popular models are shown: a two-valve and a three valve 
set. The external appearance is the same in both cases, each 
being fitted with a single tuning dial, on- and-aff swatch, and a 
third knob for volume control. It is stated that the circait 
arrangement makes full use of reaction to the extent that the 
set is capable of bringing in distant stations, vet the particular 
claim made is that the aerial circuit is not energised Provision 
is made for tuning to the 200-500 metre waveband as well as 
Daventry. g . 
Stand No. 102.—Cieartron Radio, Limited, 1, 

London, S.W. 


Charing Cross, 


Pye 5—vaive portabfe for the reception of Daventry. Twe otshitieed 
H.F. stages are fitted having fixed The only tuning 
adjustment is a vernier control across the frame condenser. 
DAVENTRY PORTABLE. . 

The five-valve partable of W. G. Pye & Co. is entirely novel 
as regard, layout and operating controls. There are no cali- 
brated dials, and the one tuning knab that is provided is oniy 
a vernier, the set being closely tuned to tbe Daventry wace- 
length. The fine tuning knob is necessary te correct for mall 
differences in tuning brought about by earth and other stray 
capacities. Two efficient H.F. stages are used, critically taned 
and stabilised, followed by a valve detector and two L.F. stages. 
Volume is controlled by a variable shunt resistance across the 
input to the L.F. amplifier. giving perfect graduation from suft 
to loud, in addition to which a switch provides far throwing 
one of the L.F. amplifying stages out of circuit. An Amplion 
Radiolux loud-speaker is built into the cabinet. The set is ex- 
ceedingly sensitive, compact, entirely self-contained, and easy 
to operate, and although stvled as a portable it is a convenient 
set for general use. The valves used in the detector and H.F 
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Show Review.— 

circuits are Mullard P.M.1 type, and for the L.F. stages P.M.2, 

deriving filament current from an unspillable Exide accumulator. 

The overall size is 18 by 163 by 7-inches, and the approximate 

weight is 32 lbs. 

Stand No. 91.—W. G. Pye & Co., Granta Works, Montague 
Road, Cambridge. 


0000 


AUTOVEYORS SUPERHETERODYNE. 


This is the smallest superheterodyne receiver seen at the 
exhibition, measuring about 15 by 9 by 6 inches and weighing 
23 lb., though in making a comparison it must be remembered 
that many of the other sets include the necessary batteries. In 
this instance the batteries as well as the loud-speaker are con- 
tained in a separate case of the same dimensions as the set and 
weighing 25 Ib. The two units are linked across with a cable 
fitted with a multi-pim connector. 


The Autoveyors 7-valve superheterodyne, 


Separate oscillator and detector valves are employed with 
_ three intermediate H.F. and one L.F. stage, using seven valves 
in all. On the front of the set are three large-diameter dials 


having reliable reduction ‘action, clear scales and attractive 
moulded covers. The aerial tuning is on the left, with oscillator 
tuning in the centre and potentiometer dial on the right. 

The battery unit, in addition to the H.T. battery and 4-volt 
unspillable accumulator, is fitted with.a Celestion loud-speaker. 
Stand No. 20.—Autoveyors, Ctd., 84, Victoria Street, London, 

8. W. 1. . | 


The Halcyon portable set. A small electric lamp is fitted on the 
panel, to illuminate the tuning diais. 


THE HALCYON 5VALVE PORTABLE SET. 
This receiver represents another example of the popular com- 
‘bination of the two H.F. valves, detector, and two L.F. 
amplifiers. The H.F. side is coupled by one tuned and one 
untuned transformer ; there are thus only two tuning controls— 
those for the frame and H.F. coupling. 
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The loud-speaker is mounted in the lower section of the 
cabinet; behind it is space for the L.T., H.T., and grid bias 
batteries. A switch is arranged to short-circuit part of the ` 
frame aerial when it is desired to receive the long-wave stations, 


and provision is made for changing the H.F. transformer. 


The Langham 3-valve model, with panel and containing case. 


The filaments of the 1.8-volt D.E.2 valves are controlled en- 
tirely by a switch on the main panel; no resistor of any kind 
is required, as the necessary voltage drop is present in the 
incidental resistance of the leads, etc. 

Capacity-controlled reaction is included, a few extra turns 
being wound on to one end of the frame aerial for this purpose. 
A 100-volt battery is fitted, together with L.F. transformers 
of excellent design, so it is evident that the makers have endea- 
voured to assure reproduction of good quality. The slow-motion 
dials, so necessary for a frame aerial set, seem to operate satis- 
factorily, and have a good appearance.. They are fitted with 
slots backed by a disc of xylonite or similar material, on which 
station settings may be marked in pencil. An external aerial 
and loud-speaker may be used. ; 

Stand No. 69.—Halcyon Wireless Supply Co., Ltd., 110, Knights- 
bridge, London, 8. W. i. 


The Rees -Mace valve portable set 
' THE LANGHAM RECEIVER. 


With panel, sides, back, and top of plate glass, with ground 
edges, this set has an extremely pleasing but unconventional 
appearance. The glass parts are held together by well-finished 
plated screws and fittings, the whole being mounted on a heavy 
polished wooden base. The circuit is straightforward, and in the 
case of the three-valve set consists of H.F., detector, and one 
low-frequency valve. The top is easily removable, to allow 
access to the valves and coils. 


386 


Show Review.— | l 
The two-, four-, and five-valve sets made by the same firm 
are of similar construction. 
Stand Na. 257.—Langham Radio, 9, 10, 11, Albion House, Now 
Oxford Street, London, W:0.1. 
oo ¢ 


A FOUR-VALVE PORTABLE. 

The Rees-Mace Co., who were early in the field as manu- 
facturers of self-contained broadcast receivers, now produce a 
range of four models, having 2, 3, 4 and 7 valves respectively. 

The four-valve set has the conventional combination of one 
H.F. amplifier, with detector and two L.E. stages. It is stated 
to be automatically stable, due probably te a reversed reaction 
effect between the frame and H. F. coil, or to some incidental 
damping. A tuned anode coupling is employed, with capacity 
reaction from the plate of the detector valve: 


(Left) The. A.J.&. 7-valve 


receiver with 


haped 
frame i 


T 
— 

A double-cone loud-speaker of special design, together with a 
108-volt high-tension and a grid bias battery are enclosed in 
the case. For the reception of Daventry, a very large fixed con- 
denser, of 0.002 or 0.003 mfd., is connected across the frame by 
a switch, the movement of which makes the appropriate changes 
to the H.F. mter-valve coupling coil. An unspilable accu- 
mulator is fitted, and a fuse is inserted in the H.T. lead to 
protect the valves and the battery itself. 

An open aerial and an external loud-speaker may be used 
with this set when desired. 

Stand No. 248.—Rees-Mace Manufacturing Co., Ltd., 39a, Wel- 
beck Street, London, W.1. . 
0000 
THE A. 3. 8. SUPERHETERODY NE. 

A. J. Stevens and Co., Ltd., are showing a range of receivers, 
including 2-, 3-,.5-, and 7-valve models, of novel construct ion 
and excellent appearance. 
finished mahogany cabinet of praiseworthy workmanship and 
pleasing design, without any exposed insulating panel. Instead. 
a smal] metal panel is let into the woodwork, and in it slots aie 
cut to expose a small segment of a rotary scale attached to the 
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The apparatus is enclosed in a dark- 
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tuning devices, which are actuated by small knobs at the bottom 
of the panel. A second segment on the blank half of each scale 
is exposed by another slot, and on it can be marked in penril 
the settings for various stations. This feature is common te all 
the different types of receivers. The 5- and 7-valve sets are 
also supplied in bureau cabinets, with space under the mstru- 
ment for accommodation of the batteries. 

The seven-valve model is a superheterodyne having two detec- 
tors, a separate oscillator, and two stages each of intermediate 
and low-frequency amplification. For the long waves, a separate 
frame aerial is needed, the necessary changes to the oscillator 
coils being effected by a switch. 

Amplification is increased by the application of reaction (cp 
city-controlled) on to the frame, and the sensitiveness of the 
I.F. amplifier is controlled by decreasing through a poterti- 
ometer the positive bias impressed on the grids. 


Gambreli set. This 
is probably the first receiving set to be 


2-waive A.C. mains 


produced in which filament h cur- 
rent is derived directly from the matas. 


The frame aerial supplied with the set is of good construction 
and novel design. ‘This component, hitherto, has not been a 
thing of beauty, but.no fault can be found with the A. J. S. loop 
on this score. 


Biand Me. 146.—A. å. Stevens & Co. (1014), Ltd., TERAMI, 
Charing Croes Read, Lendon, W-.C.2. 
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THE “ RAYOL” ALL-PURPOSE RECEIVER. 


This instrument. which : several novel. features, tac 
a total of four valves H. F., detector and 2 L.F., with reflex 
feed-back to the first valve. The frame aerial, which is ev- 
closed in what is normally the lid of the case, i3 pivated whea 
opened, and can be swung in any direction wr moving 
the receiver itself. This is a distinct advantage, as it is ino 
venient, as a rule, to rotate the set bodily, as is necessary. 
of course, when the frame is built into its containing case. 
An automatic switch is controHed by the hd and breaks the 
low-tension circuit when it is closed. 

The horn of the loud-speaker is collapsible and ìs constructed 
of rubberised material. When not in use it folds up, and 3s 
stowed in a pocket fitted to the lid. An Amplion unit is 
mounted in the case, behind the valves and beside the battery 
compartment. 

A form of balanced high-frequency amplification is used. 
reaction effects being obtained by partial unbalancing of the 
circuit—a very practical method. ‘There are two frame aerials 
in the lid; these are placed in circuit by a selector switch 
which simultaneously changes over the high-frequency coupli 
coils. On the L.F. side there is one transformer-coupled cad 
one resistance-coupled stage, in the order named. 
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Show Review.— 


Provision is made for cutting out one L.F. stage by means 
of a switch. 


Stand Mo. 12.—Engineering Works (General and Electrical), 
Ltd., 7, and 8, Great Winchester Street, London, E.C.2 


ooon i à 
A HOSPITAL SET. l 


The Oxford Wireless Co., Ltd., specialise in the equipment 
of hospitals with wireless apparatus, and have carried out over 
100 installations of this description during the past year. They 
are exhibiting one of their standard’ sets, which comprises a 
direct-coupled aerial circuit with a series fixed condenser to 
reduce damping, tuned anode-coupled H.F. amplifier with a 
bottom band” detector, and transformer and choke-coupled 
L.F. valves. The output from this latter valve, which is a 
DE5A, feeds a bank of 50 phones, for which a resistance- 
operated volume control is fitted. i 

There are further resistance and choke-coupled L.F. stages 
for feeding loud-speakers or other banks of phones. 

A rather unusual form of reaction control is fitted, and is 
interesting beeause it can be assumed that experience has shown 
it to be the most suitable for this type of set, where extreme 
reliability. and simplicity are essential. The reaction coil is 


fixed both as regards inductance and its position relative to` 


the coil with which it is coupled, sufficient damping to prevent 
oscillation being obtained by adjustment of a Marconiphone 
variable resistance connected in parallel. 
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The pig dae 7-valve superheterodyne receiver. Several mod- 

ifications have recently been introduced including the use of a 

double winding on the frame aerials for eliminating long wave 
a Morse interference. 


The same firm have recently placed on the market an inter- 
valve L.F. transformer of their own manufacture, of large size 
and apparently robust construction. It is enclosed in a shield- 
ing cover of solid nickel. 

Stand No. 112.— The Oxford Wireless Telephony Co., Ltd., 22- 
29, Queen Street, Oxford. . 


0000 
THE UTILITY ” RECEIVER. 


Wilkins and Wright, Ltd., the manufacturers of the “ Utility ” 
switches and other components, have now commenced the manu- 
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facture of complete sets and are producing three- and four- 


valve models of interesting design. The former instrument, 


which is intended purely for reception of the local station and 
Daventry, is unusual inasmuch as it has an“ untuned ” coupled 
aerial circuit without any form of reaction. 


The new Ethodyne-Two has a single tuning control, and a wide 
wavelength range is obtained y4 means plug-in coiłs. It is 
A fitted with the new Burndept geared dial 


` 


The utmost possible simplicity is evidently aimed at, and 
this object is well achieved, together with a very attractive 


appearance. The front of the cabinet is of wood, with a small 


circular panel on which are mounted a tuning condenser and 
a three-position switch giving. Off,“ Local Station,“ and 
“ Daventry.” This h, of course, inserts extra inductance 
in both aerial and closed circuits when on the long-wave posi- 
tion. In spite of its simplicity and the fact that there is no 
reaction to sharpen up the,tuning, the makers state that the set 
is sufficiently selective to eliminate Birmingham and receive 
Daventry at a distance of a quarter of a mile from the former 
station. aiii: , 


Stand No. 74.—-Wilkins & Wright; Ltd., Kenyon Street, Bir- 
mingham. ` ; 
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A new departure in receiver construction is the use of a brass 
front panel. In addition, a wave change switch is combined in 
the reaction coupling adjustment of the B.S.A. 2-valve set. 


.. 
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Show Review.— 
A.C. MAINE RECEIVER. 

The first set to be produced in this country in which fila- 
ment heating as well as anode current supply is derived from 
alternating current mains is shown by Gambrell Bros., Ltd. 
Battery eNit have been devised for filament heating, but 
in such cases it has been the practice to float an accumulator 
across the leads carrying the rectified filament supply or make 
use of two filament heating batteries so that when 
one is being trickle charged the other is connected through 
to the set. 


Details of the tuning unit incorporated in the 8B.S.A. 
two valve set. 5 


In the Gambrell sets all filameuts are. series connected and 
heated directly with rectified current. Full wave rectification 
is employed, and the valve, a. U5, furnishes also the plate 
current as well as the grid biasing potential. The filament 
heating current required is 60 mA., the detector valve being 
a B5 with a Svolt filament, and the amplifiers are B7 type 
with 6-volt filaments. As to H.T., two voltage outputs are 
produced, 40 volts fur the detector and up to 130 volts for 
the amplifiers. Two-, three- and four-valve sets are constructed 
on this principle, the rectifying equipment being the same in 
each case and accommodated in the lower half of a two-section 
cabinet. 

Tuning is carried out by interchangeable Gambrell coils. 
The three-valve model includes an H. F. stage, and stabilising 
is carried out in the usual way by means of centre tapped coil. 
Self-oscillation is controlled by adjusting the stabilising 
condenser. S 


Stand Ne. 96.—Gambreili Bros., itd., Merten Read, Southfields, 
Lendon, 8. W.18. i 
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The constructiea of the oscHiator unit included in the 
B. S. A. superheteredyne receiver. 
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THE ETHODYNE. 

The superheterodyne receiver of Burndept Wireless, Ltd., 
has undergone several minor modifications since last 5 
Exhibition. it is now rather more compact, the length of the 
front having been reduced by a few inches, the vernier dials 
are of new design, whilst in the frame aerial an additional 
inductance is arranged to eliminate the long-wave pick-up effect 
on the wave band of the intermediate amplifier. Separate 
frames are employed for the 200-500 and for the tonger-wave 

igh-power stations such as Daventry and Radio Paris. 

he train of valves comprises oscillator, detector, twe inter- 
mediate, second detector, and two low-frequency stages. The 
intermediate transformers are of the iron cere type and are 
wound with a primary-to-secendary tamas ratio of abeat 1 to 4. 


They are used m conjunction with Burndept type valves HL.512. 


By adjusting the core they are carefally regulated to wave- 
length, and are completely screened by means of cylindrical 
brass cases. These transformers are now included in the range 
of Burndept components. The intermediate wavelength ts about 
6,000 metres. The detector valves are both anode rectifiers. 
In the L.F. amplifier the first stage is resistance coupled, and 
a switch is provided for throwing this out of circuit. In 
addition to this switch, other controis are arranged for regulat- 
ing aaa and a potentiometer governs the intermediate 
amplifier. a 

set is unique in its appearance, being fitted with 
mahogany front panel and attractive chemically engraved scales. 
The cabinet-making is superb, and the instrument is capable 
of the very best performance, giving good-quality loud-speaker 
reproduction on the most distant stations. 
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The Hart-Collias portable. 


The new Barndept set for the home constructor is the All 
wave ” supesbeteredyne, designed to be tunable from 50 to 3,000 
metres, and can be used either with a frame or elevated aerial. 
It is not offered as a complete set of companents, but a detailed 
booklet is supphed giving full constructional information so 
that the reader can introduce modifications to suit his require- 


ments. The circuit system is similar to the Ethodyne, though 
interchangeable coils are used for tuning. 


„% ETNODY NE-TWO.”’ 


This is a standard receiving set of high-class construction, 
consisting of detector valve and notg magnifier and a tuning 
ra of 200 to 650 metres, though additional tuning coiis are 
easily substituted to cover the wave band 900 te 3,000 metres. 
It has a single tuning dial which is the new Barndept 


. “ Ethovernier,’” having an 18 to 1 gear ratig. This dial is new 


and is fitted with absolutely noiseless friction drive, completely 
free from backlash. The moving parts are floating, and con- 
sequently self-compensating for wear. The large-diameter milled 
knob for quick adjustment is undoubtedly better than the small 
knobs so often seen for obtaining a speedy adjustment with 
accuracy. The engraved scale is stationary, and the petuter is 
of original design. f 
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Two other controls consist of a small knob to vary the position 
of the reaction coil, and a master switch which in the off“ 
position disconnects all batteries. A Marconi Ideal inter- 
valve transformer is used te couple the two valves. AH ter- 
minals are mounted on the back of the instrument. 


Stand No. 140.—Burndept Wireless, Ltd., Eastnor Houses, 


Blackheath, London, 8. E.. 


The Alphian station tuner. A heterodyne wavemeter for use in 
broadcast reception. 


B.8.A. TWO-VALVE SET. 


New features include the use of a brass front panel finished 
with a purple tinted lacquer, a novel system of wave change 


combined with reaction control and the obtaining of grid. 


bias by the potential drop across a resistance conneeted 
between the H.T. and L.T. batteries. In the process of 
swinging the tuning coils to adjust the reactian coupling an 
automatic change-over switch is brought into operation so as to 
switch from the broadcast band of 275 to metres to a 
higher band which includes 1,600 metres. In addition to this 
contro] on the front of the instrument there is a tuning con- 
denser knob and an “on” and off switch. The front of 
the instrument presents a particularly clean appearance, and 


valve partable superheterodyne, which is 


Ehe Chakephote eight- 
cempletely self-contained and gives 20 hours’ service for each 
charge of the accumulater. 
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to the non-technical user the set is easy to operate and devoid 
controls. | 

There is also a B. S. A. three-valve set incorporating two 
L.F. stagea, while a four-valve set includes a high-frequency 


stage. Of particular interest, however, is the B.S.A. Universal 


seven-valve set, which is a superheterodyne. In addition to its 
metal front the interior is divided up by aluminium plates into 
a number of completely screened sections. It is apparent that 
the design has been developed by Standard Telephones (until 
recently known as the Western Electric Co.), and is a modifica- 
tion of the well-known Western Electric superheterodyne. 


Stand No. 163.—B.8.A. Radio, Ltd., Small Heath, Birmingham. 
0000 
ALPHIAN WAVEMETER. 

The usefulness of a heterodyne wavemeter as an aid to tun- 
ing is not generally appreciated by the listening public, and 
with the increasing use of malti-valve sets—evidenced at the 
Exhibition—a good deal of dial swinging interference would 
be avoided if sets were tuned not by search bat by adjusting 
to a local wavemeter oscillator. Alphian Wireless, Ltd., 
although producing essentially a series of 3-, 4 and 5-valve 
portables, manufacture also a heterodyne wavemeter. It is 
enclosed in a cabinet which houses the H.T. and L.T. batteries, 
and a simple form of voltmeter is fitted to indicate filament 
potential. ~ ; 


znterlor view of Chakophone euperheterofiyne. 
Another interesting set is the Alphian Public Address unit. 


It is an entirely portable outfit, including all neces bat- 
teries, and makes use of two amplifying stages with P.M.4 
type valves. Two controls are provided, one a filament 
rheostat, the filament potential being indicated on a small volt- 
meter, the other, styled a tone control, regulates the output. 
The purpose of an instrument of this kind is obvious, though 
the manufacturers introduce the novel application of using it 
as an adjunct to office or works organisation for the purpose 
of relaying instructions by means of internal wiring and loud- 
speakers. 

Stand No. 60.— Alphian Wireless, Ltd., 99, Mortimer Street, 

Regent Street, London, W.1. 
x 0000 


GHAKOPHONE PORTABLE SUPERHETERODY NE. 


With separate oscillator and first detector valves, three inter- 
mediate amplifiers, and two low-frequency stages, eight valves 
in all are In circuit principle the arrangement follows 
orthodox practice, though a point of interest is the use of 
iron-cored H.F. coupling transformers. The wave ranges covered 
are 280 to 540 metres and 1,400 to 1,800 metres, the longer 
wave range being obtained by loading the frame and pluggmy 
in a long wave oscillater. By removing one of the side pane's 
the apparatus and batteries are exposed and access is gained 
to a master filament rheostat, a small double-range voltmeter, and 
voltmeter switch. A narrow recessed panel carries the controls, 
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consisting of the two tuning dials, volume control (potentio- 


meter), and a lever type on-and-off switch. The loud-speaker, 
a Beco, is recessed in one of the sides, and when the set is 
closed this is covered by the flap carrying the frame aerial 
winding. Two leads only are brought from the frame. 


All 


e baseboard layout adopted by the Marconiphone Company in 
their series of sets for the home constructor. This seven- 
valve superheterodyne has two intermediate amplifying stages 
with iron core couplings. An air core filter circuit is not employed. 


the intermediate couplings are fitted with plug-in connectors ; 
the precaution is taken of providing a fuse in the H.T. battery 
leads, for a transformer incorrectly inserted would cross-connect 
the H.T. and L.T. batteries. In order that the correct H.T. 
working potentials may be maintained, a second scale on the 
voltmeter is applied to any part of the battery by means of 
wander plugs. Anode rectification is used for both valve 
detectors. The receiver, which is entirely self-contained, 
measures 22in. x 83in. x 16in., and stands on its narrow side and 


The new B.T.H. loud- 
speaker fitted with a 
moving coil action 
and an almost free- 
edge cone dis- 
phragm. 


weighs about 40 lbs., all in. It is covered with brown morocco 
leather. On one charge of the accumulator the set can be run 
for about 20 hours continuously, whilst it is stated that the 
H.T. battery should give from two to three months’ service. 
The oscillator coupler, together with filter and intermediate 
coupling transformers, are supplied separately, mounted upon an 
ebonite baseboard fitted with interchangeable pin connectors and 
operating on a wavelength of approximately 4,000 metres. 
Among other sets manufactured by the Eagle Engineering 
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Co. might be mentioned the H.F. amplifier which, as a œm- 
plete unit, is designed for adding in front of a detector valve 
set. The aerial circuit of the set then becomes a tuned inter. 
valve coupling, still retaining its position in the grid circuit, 
the H.T. supply being fed through a choke coil which is fitted 
in the external H.F. amplifier. The amplifier has a vertical 
panel and is fitted with a tapped tuning coil as well as a vari- 
able condenser. These, of course, tune the aerial circuit. Self. 
oscillation is controlled by means of a potentiometer. The 
tuning range is 250 to 2,000 metres. Í 


Stand No. 58.— Eagle Engineering Co., Ltd., Eagle Works, 
Warwick. 


0000 . 


MARCO NI SETS FOR HOME CONSTRUCTION 


In catering for the requirements of the home constructor the 
Marconiphone Co. is not only offering a very comprehensive 
range of components but is issuing a booklet giving circuit 
and complete constructional details for building sets making 
use of the components described. The superiistarcd vine re- 
ceiver in this series of home-constructor. sets is a seven-valve 
arrangement with separate oscillator and detector valves, two 
intermediate amplifiers, and two transformer-coupled L.F. 
stages. Cumulative grid rectification is employed in the cas 
of the first detector and anode-bend rectification in the second. 
An interesting point is that tħe filaments of the first six valves 
are series-connected in pairs, using 3-volt valves with a 6-volt 
accumulator. The pick-up coil in the grid circuit of the first 


Eight large bar magnets 
he amplifier is incorporated in the 
oud-speaker and is operated entirely from A.C. or D.C. mains. 


Interior of the B.T.H. loud-speaker. 
roduce the permanent field. 


detector and the two coils forming the oscillator are plug-in 
inductances carried in a three-coil holder. The circuit shown 
in the constructional booklet reveals that it is not considered 
necessary to use a tapped frame for the purpose of providing 
reaction, while actually there is no filter circuit, the three 
intervalve coupling transformers being suitably designed as to 
selectivity. In regard to the supersonic transformers, these 
are of the iron core type, the steel stamping being less than 
0.003in. in thickness. The frequency is approximately 45,000 
cycles (nearly 7,000 metres). This set is shown with all the 
components assembled flat on the baseboard, though the con- 
structor would be well recommended to slightly adapt the 
design so as to make use of a vertical front panel for the 
controls which are, by the way, all in suitable positions for 
this, so that by means of suitable cabinet work the receiver 
can be protected from mechanical damage and dust. 

In this series, also, there is a very simple two-valve set which ` 
can be easily made up and the user has the satisfaction of 
knowing that his set, which is quite inexpensive, is built with 
reliable components, while if it is desired to build a set for 
use with any particular cabinet these outfits are essentially 
suitable. 8 

Included in the series is an H. T. battery eliminator for 
working from A.C. mains, and it is interesting to note that 


A 34 


Wireless 


SEPTEMBER 15th, 1926. 


Show Review.— 
the rectified al a from a U.5 type valve after passing the 
filter circuit is shunted by two 8-candle power metal filament 
lamps in opder to produce the required two-voltage outputs. 
Stand No. 125.—Marconiphone Co., Ltd., 210/212, Tottenham 

Court Road, London, W.. © 

0000 
A LOUD-SPEAKER DEVELOPMENT. 


The principle of using a moving coil in a magnetic field is 
not new in loud-speaker construction, but the principal objec- 


A simple method of mounting a piece of quartz for use in a 
crystal-controlled oscillator. This is being demonstrated by Mr. 
e- Hinderlich on Stand No. 203. 


tion to this system has been the need for providing the polaris- 
ing current for the permanent field and thus creating an extra 
drain on -the current supply from the batteries. It must be 
remembered that a moving coil free to move in à field can 
impart a considerable amplitude to a diaphragm to which it 
is attachéd when fed with pulsating currents such as are avail- 
able at the output terminals of an amplifier. The new B. T. H. 
loud-speaker model R. K. is of the moving coil type: the 
diaphragm is conical and very lightly supported at the edges. 
It is understood that an airtight barrier is, however, fitted 
around the edge to prevent interaction between the sound 
waves emitted from both sides of the diaphragm. With this 


Eight valve superheterodyne of the General Electric Company. 
A wave range of 300 to 3,000 metres is covered by the operation 
of a switch in conjunction with the tuning dials. 
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same purpose in view the diaphragm is set up in the centre of 
a large cabinet, the entire front board preventing this form of 
interaction, which would produce a censiderable reduction in the 
volume of the sound produced. The polarising field is set up 
by four pairs of bar magnets, roughly 8in. in length by 13 in. 
wide and nearly zin. in thickness and arranged in pairs. An 
origina] feature, also, is that of incorporating a power amplifier 
in the loud-speaker cabinet, and by this means the last valve 
in its associated circuits can be definitely designed to match 
The valves used in the amplifier 
are the new B.T.H. power amplifiers, type B.11, which are 
specially designed to handle strong signals without causing 
distortion. 
Another important feature is that filament and anode current 
and grid biasing potentials are all obtained from the electric 
lighting mains, and the equipment is supplied to operate from 
either alternating or direct current. A two-valve full-wave 
rectifier is embodied for operation from A.C. mains, but where 
a D.C. supply is available a smoothing and voltage-controHing 
circuit is included in the equipment. The cabinet is of 
polished mahogany and presents a handsome appearance. This 
loud-speaker should be capable of giving faithful reproduction 
and at the same time of handling a big output, projecting the 


Tuning of the G.E.C. 
heterodyne is simplified by 
mounting the tuning controls 
edgewise so that when once ad- 
justed to coincide can be 
rotated together, the hand en- 
gaging on both controls. 


super- 


sound m a manner that will obviate much of the sound-wave 
interference effect so often experienced. It has no batteries and 
only one control. : i 
Stand No. 127.—The British Thomson-Houston Co., Ltd., Aima 
Street, Coventry. l 
; o o o o 
QUARTZ FOR FREQUENCY: CONTROL. 


To the transmittmg amateur probably the most interesting 
exhibit in the Exhibition is the experimental quartz control 
oscillator shown by Mr. A. Hinderlich, M.A., who has appar- 
ently conducted considerable investigation work on the pro- 
perties of quartz crystal. It has been generally thought that 
the specimen of quartz employed for use in an oscillator must 
be highly polished and free from scratches, damp, or grease, 
yet with good specimens Mr. Hinderlich shows that consider- 
able liberties can be taken in these directions. It is shown 
that enough control is available when using a carefully selected 
specimen to maintain oscillation through the interelectrode 
capacities of the valve. The specimen, moreover, need not be 
homogeneous, inasmuch: as a bubble or natural internal fracture 
appears to be the hall-mark of a good oscillator. It is in the 
method of mounting the crystals that the amateur is probably 
most interested, and the arrangement shown in the accom- 
panying illustration, although it may appear to be somewhat 
crude, gives entirely satisfactory results with the demonstration 
oscillator. A very valuable booklet, of which Mr. Hinderlich is 
the author, is obtainable at the stand, and under the title 
Quartz he gives a summary of the applications of the piezo- 
electric effect. This book is written for the amateur, much of 
the information included never having been published pre- 
viously. It deals with the properties of quartz, the accuracy 
of calibration, practical methods of quartz cutting and grind- 
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Show Review.— 

ing, and the construction of mountings, being adapted essen- 
tially to the limited facilities of the experimenter. The cali- 
bration of oscillators is described in a practical manner, and 
is followed by a description, together with diagrams, of the 
various circuit arrangements. The book is concise and full 
of facts, and in view of the important developments taking place 
in the use of quartz control wavemeters and transmitting sets, 
the transmitting amateur can scarcely afford to neglect its 
perusal. 


A battery of Darimont cells. 


Specimens of quartz already Prepared for use are shown at 
the stand, as well as samples of all the well-known crystals 
used for ‘detection. 

Stand No. 203.—-A. Hinderlich, 1, Letchmere Road, London, 
N.W.2. 


000 0 


G.E.C. SUPERHETERODYNE. 


Although eight valves are employed, only two intermediate 
high-frequency stages are used, there being three choke-coupled 
low-frequency amplifiers. The frame aerial is centre-tapped 
for reaction purposes, and the wave range, which is con- 
tinuous from 300 to 3,000 metres, is obtained by inter- 
changing internal inductances by the operation of one of the 
control knobs, which operates a multi-contact switch of 
low loss design. In order that a critical contro] of reaction 
may be produced, a small degree of capacity coupling is per- 
manently applied, a stop being fitted to the controlling condenser 
in such a way that its capacity cannot be reduced to an abso- 
lute minimum, 

Separate oscillator and detector valves are used, the former 
being a D.E.8 L.F. and the latter a D.E.8 H.F. The / two 
valves of the intermediate amplifier are D.Ẹ.8 L.F., whilst the 
second detector, like the first, is a D.E.8 H.F., both arranged 
for anode rectification, negative grid biasing being produced 
by a voltage drop across the resistance. In the L.F. stages, 
which are choke coupled, DE.5 type valves are used. The 
L.F. amplifier is of interesting design, the anode coils having 
inductance values as high as 40 henries, whilst iron core induc- 
tances are fitted in the grid circuits in place of the usual grid 
leak resistances. The input to the L.F. amplifier is, however, 
a transformer with a 1 to 4 maximum ratio volume, control 
being effected by a number of tappings in the secondary. 

It is the general disposition of the controls on the front 
of the instrument that will appeal to the prospective pur- 
chaser. It is well known that the two tuning dials of a super- 
heterodyne set move almost, though not precisely, together. 
It is not possible, therefore, to permanently link up the two 
tuning condensers, giving one dial tuning, though by setting up 
the tuning dials edgewise they can both be rotated simultaneously, 
which is, perhaps, a better feature than endeavouring to tune 
on two separate dials using both hands. Two inspection win- 
dows reveal the condenser settings, which are shown on the 
edges of cylindrical scales. 


Stand No. 63.—General Electric Co., 
Kingsway, London, W.C.2. 


Ltd., Magnet House, 
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DARIMONT -BATTERIES. 


These cells would seem to have a very real field of usefulness 
in cases where facilities for accumulator charging do not exist. 
They show a good discharge curve, even on continuous load, and 
are easily recharged by renewing the zincs and electrolyte. The 
cells should be quite capable of supplying current to a three 
or four-valve receiver using modern valves. 

The No. 10 cell (the most popular size) has a stated maximum 
discharge rate of 0.7 amp., with an internal resistance of 0.6 
0.75 ohm, and an ampere-hour capacity of from 40-44 over the 
normal working voltage range. 


Stand No. 243.—Darimont Electric Batteries, Ltd., Darimont 
Works, Abbey Road, Park Royal, London, N. W. 10. 
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THE ‘‘ DONOTONE ” LOUD-SPEAKER. 


This is one of the few loud-speakers at the exhibition which 
is of really unconventional design. An electromagnetic move- 
ment is mounted on the closed back of a cylindrical container, 
opened at the front. This armature drives a free-edge cone, 
which is constructed of varnished silk reinforced with cane nbs, 
Behind this, and mounted co-axially, are a series of smaller 
diaphragms, which are not visible when the large diaphragm 
(which has a diameter nearly as great as that of the inside of 
the container) is in position. 

A series of radial metal baffles are mounted round the mouth 
of the sound chamber, and between each pair is fitted a spiral 
steel spring, free at one end. 
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Details of the 
t Donotone ' loud- 
speaker. 


The makers state that they have carried out audibility tests 
with the aid of a constant-voltage oscillator, and have found the 
loud-speaker to be capable of reproducing notes corresponding 
to frequencies ranging from 90 to 8,000 cycles. 


Stand No. 236.—The Donotone (Regd.) Loud-Speakers, Sentinel 
House, Southampton Row, London, W.C.1. 
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THE AMPLION VALVES. , 
The makers of the Amplion loud-speakers are now marketing 


-a range of valves constructed on the efficient short path’ 


principle (that overworked word efficient“ is used here in 
what would seem to be its correct sense as applied to valves). 

Of special interest is the type A.M.S. 6/ 100. which is stated 
to have an internal A.C. resistance of the extraordinarily lor 
figure of 1,000 ohms, with a voltage amplification factor of 2 
Its filament takes 1 amp. at 5.5 volts. 
Stands Nos. 131, 132.—Alfred Graham & Co., St. Andrew! 

Works, Crofton Park, 8.E.4. 
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PORTABLE. 


How Customs Duties Affect the Wireless 
Taurist. 


N the old days an Englishman meditating upon a trip 
{ to the Continong generally made out a list of 

essential articles of luggage—he forgot most of them 
when the day arrived—and, as a final, reckless touch, 
added his camera. He was then ready to start. 


This summer not a few people have found that for a | 


Continental holiday the camera has a rival for supremacy 
in the portable wireless set. On foreign soil a portable 
opens up enthralling possibrlities. To turn on the knobs 
in, Say, an ancient Swiss chalet and hear the usually 
faint stations at 2I.Q strength is an experience which is 
worth a little trouble to obtain. 

Behold, therefore, the usual holiday’ list of shaving 
tackle, clothing, camera, etc., etc., surmounted by the 
words portable set. So far, so good. On paper the 
prospects are delightful. But wait! Surely there must 
be.a snag somewhere? There is. 


Where Customs Differ. 


If there were strict uniformity in the Customs arrange- 
ments devised by the various European countries, the 
tourist could express himself in one burst of uncontrolled 
vocalism and thereafter hold his peace. But unfortu- 
nately each country must to some extent appear original ; 
it would never do to exasperate the tourist by exactly the 
same methods at cach landing place. The man who con- 
templates a trip with his wireless set through Belgium, 
Switzerland, France and Spain must, therefore, be pre- 
pared to have his temper tried on occasion, though on the 
whole the Customs arrangements with regard to wireless 
sets are by no means untair. Perhaps some wringing of 
hands may be avoided if we make a brief study of the 
regulations obtaining in different countries. 


Belgium and. France. 


No great inconvenience is encountered in taking a set 
into Belgium. There are no restrictions upon the use of 
a portable wireless set if the following conditions are 
complied with. There is a duty of 900 francs per 100 
kilogrammes on wireless apparatus, but the amount of 
duty paid can be reclaimed from the Customs when the 
same apparatus is taken out of the country provided (1) 
when entering the country a special declaration has been 
made at the Customs Office, and (2) that the Customs 
officials are satisfied concerning the identity of the de- 
clared article removed out of the country 

Having faithfully complied with these conditions our 
tourist can be left to his own devices while in Belgium ; 
doubtless he will receive Brussels and many of the Dutch 
and German stations at an unprecedented strength. But 
what if he wishes to leave Belgium and enter France? 


The French regulations are not unlike those of Bel- ` 


gium, 1.e., special provision is made for sets temporarily 
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taken into the country, a deposit being necessary. A 
special declaration form must be filled up in duplicate at 
the Customs House, and the owner of the set must under- 
take to export the set within a year of the date of entry, 
otherwise he forfeits his deposit. 

The ordinary Customs dues must be paid on the set 
when imported, but tHese are returnable when the set is 
taken out of the country. It may be mentioned that the 
repayment is made at another Customs office than that in 
which imported apparatus is dealt with. 


Switzerland and Spain. 


Let us now follow our friend to Switzerland, a country 
which will afford him an excellent central position for 
listening to stations all over Europe. 

‘Enquiry at the Swiss Legation in London provides us 
with the following information. In the first place our 
traveller will have to place an application with the 
Direction Générale des Telègraphes et des Téléphones’’ 
at Berne. The application must contain these details :— 


Full Name. 
Exact Address 
Date of Birth 
Nationality. 
Date of arrival in Switzerland. 
Date of intended departure. 
If possible, route and places of 
Switzerland. a 
If permission kas not been previously obtained the 
tourist will be required to deposit a certain sum of money 
at the Swiss frontier when entering the country. 
There is also a small Customs Dut to be paid on sets 
entering the country. but this amount is refunded if the 
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Abroad with a Por“ a le.— | 

set is taken back to England within three months. In 
order, to save unnecessary trouble the tourist, when pay- 
ing the duty, should ask for a“ passavant ° which will 
enable him to get his money back quickly when he leaves 
Switzerland. 

Assuming that he has remembered his“ passavant ”’ 
and secured the safe return of his cash, let us see our 
friend to Spain, whese a score of broadcasting stations 
are eagerly waiting to pour their song into his receptive 
ear. 


There are no restrictions in Spain on portable re- 
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ceivers. The ordinary duty of two pesetas gold (about 
1s. 8d.) per kilogramme net weight is payable and a 
certificate of origin is required. Whether our friend 
stands a chance of having his money returned when he 
leaves the country is not made clear by the Spanish Con- 
sul-General in London. 

It will be seen that there is really no terrible hardship 
to be undergone in order to enjoy the delights of Conti- 
nental touring with a portable. But amid all the excite- 
ment of preparation, the filling up of forms, the antic- 
pation of difficulties and the catching of trains, don't 
forget the set. 


A NIGHT ATL OLYMPIA. 


blew a couple of smoke rings and said: The 

Radio Exhibition is like a beautiful woman. It 
fascinates, but all the time you feel it would be better 
for your peace of mind if you steered clear of it.” 

“But you went, didn’t you, Perkins?“ 

I did, And I persuaded Smith, who had never done 
me any harm, to accompany me. If we popped in for 
half an hour, I said, he would find just the loud-speaker 
he'd been searching for. Personally, I was in Guest 
of a good I.F. transformer. 

We got there at six o'clock. Everything seemed so 
bright and happy that we forgot our immediate needs in 
the hullabaloo of the moment. There were lads of the 
old brigade brandishing valve curves, lads of the young 
brigade staggering under the hi of art catalogues, 
jovial dads casting a wise eve on crystal sets, dignified 
johnnies pacing about with the air of broadcast an- 
nouncers—sisters, mothers, cousins; aunts—evervbody, in 
fact, who has ever thrilled, or hoped to thrill, at the 
sound of a wireless sig.“ I think I regained mental 
equilibrium before Smith did. 

met Laddie,’ Į said, we've got to root out that loud- 
speaker.’ To tell you the truth, I wanted to get Smith’s 
business over first so that I could have the run of the 
show. 7 

‘© Loud-speaker ? 
Smith, 


Povew a: who sometimes breaks out into allegory, 


Er—ves, you're right, kid,’ said 
‘but do look at this valve demonstration.’ 

Tt was fascinating, I admit; when it was over I 
again suggested the loud-speaker. ‘ Righto,’ said Smith, 
‘but we mustn’t miss this television gear.’ 


From the television gear we wandered on to the 


B.B.C. display. It was certainly a treat to watch the 
engineer chappy in the control room; and as for the 
aunties . .. well, Smith said he wished he had a broad- 


casting station of his own. 
„ And now for the loud- speaker!“ I said. 


Oh. 


sure!’ said Smith, „but have you seen how they grind 
quartz? 
This, too, was mighty fascinating, and you could 


say the same of the historical exhibit, the wireless photo- 
graphs stand, the unbreakable valves, and a regular 
riot of I don’t know how many other things. 

„And now for the loud-speaker!’ I exclaimed, 
brightly, as if the idea were fresh from the Mint. Smith 


Was gazing absently into the roof. If I bought a super- 
het, he mused, I could do without a loud-speaker for 
a time. Gee! Did you hear that?’ I had heard it. 
It was Big Ben striking nine o’clock. ‘ We’d better get 
a move on,’ I said. Er—what about vour loud- 
speaker ? ? 

A superhet would only need a frame aerial,’ con- 
tinued Smith, but 1 should be sorry to scrap my outside 
one. I think I'Il build a reflex. By the way, why don't 
you try resistance-capacity coupling? 


„ Hm, I hadn't thought of that, I murmured. 
feeling tired. ‘Let's sit down and talk it over.’ 
To cut it short, we sat down, and I listened while 


Smith talked about neutradynes, . superhets. single-kno': 
control, and a hundred other things, until we sudcenly 
found the lights going out. And there was Smith, who 
five hours previously had been an innocent, unsophisti- 
cated creature of retiring habits, babbling away lite 
‘Tennyson's brook! 

“And what about yourself, Perkins? 

„Me? T’m a nervous wreck. I tell you, the Radio 
Exhibition is like a beautiful woman. It's fascinatinz. 


Baut ECT 


AMERICAN BROADCAST RECEPTION. 
A’ THOUGH usually the end of October is regarded 


as the opening of the American broadcast recep- 
tion season in this country, yet #t appears that the season 
is being put forward this year as the result of the re- 
markable improvement in receivers. Last week we 
received a report from a reader in South London who 
was so optimistic about reception with an“ Everyman's 
4-Valve’’ set which he had just built, that he decided 
to sit up and try his luck with America. He was grati- 
fied beyond his anticipations, for he received no less 
than six different American broadcasting stations on the 
loud-speaker between 3 and 3.30 a.m. 

We wonder if other readers have had equal success, 
and if so we should like to have their reports. One 
does not usually expect success in American reception at 
this time of the year, the reason being generally attri- 
buted to the swamping effect of atmospherics during 
the warm weather. 
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Events of the Week in Brief Review. 


FAREWELL TO Cs 

The well-known coastal wireless station 

at Caister, Norfolk, is being diemantied. 
0000 
BAD FOR TRE Fish. 

A strong recommendation that fishing 
vessels should carry wireless receivers tor 
picking up B.B.C. fishing bulletins is con- 
tained in the annual report of the Fishery 
Board for Scotland. 

ooco 
ANOTHER KING BROADCASTS. 

King Gustav of Sweden broadcast a 
speech from the Copenhagen station on 
Sunday, September 4th, on the occasion 
of the presentation of colours to the 
Swedish Lifeguards. 

cooo 
WIRELESS LIGHTHOUSE TESTS. 

Experiments with a wireless light- 
house are being carried out at Gosport 
by the Department of Scientific and Indas- 
trial Research. The device is in the form 
of a revolving loop aerial, and can be 
taken advantage of by any vessel with an 
ordinary wireless installation. i 

0000 


WEATHER MAPS BY WIRELESS. 
The Jenkins device for the wireless 


‘transmission of weather. maps has im- 


pressed the U.S. navy officials to such an 
extent that two warships are being 
equipped with apparatus for the pur- 
pose of carrying out exhaustive tests. 
The device permits of the automatic 
preparation of accurate pen-and-ink maps 
from observations and forecasts received. 
0000 


INTER- IMPERIAL CHESS BY 
WIRELESS. 

A wireless chess match has been 
arranged for next May between the House 
of Commons and the Australian Legisla- 
ture, with six players on each side. The 
game will mark the transfer of the Aus- 
tralian seat of government to Canberra. 

The Amalgamated Wireless Company of 
Australia has undertaken to transmit the 
moves in the six games between Australia 
and England free of charge through their 
Australian beam stations, subject to the 
British Post Office agreeing to carry the 
moves over their services. It is believed 
that the Postmaster-General will gladly 
supplement the generous offer of the Aus- 
tralian Wireless Company. 
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HIGH TIME. 
The Vallot Observatory, situated 15,000 
feet high on Mont Blanc, is being 
uipped with wireless for the reception 
time signals from the Eiffel Tower. 
- 0000 


PIRATES IN “S.A” 


The Cape Town pirates have been 


tracked to their lairs. A serious campaign 
against the unlicensed listener in South 
Africa has been opened by the Postmaster- 
General, with the result that several delin- 
quents have already appeared in court. 
O o O O 

A DAY OFF FOR THE PREACHER? 

The service broadcast last week from 
Wesley's Chapel, City Road, London, was 
picked up on a four-valve set in the Hast- 
ings Wesleyan Mission, where the congre- 
gation followed the service with great 
attention, standing for the hymns and 
kneeling for the prayers. 


WIRELESS FOR TIRED JURORS. 


In the course of two long murder trials 
recently held at Denver, U.S.A., the 
juries failed to agree and were conse- 
quently locked up at the close of the day. 
In both cases the installation of a broad- 
cast receiver brightened the weary hours 
until the court met next morning. 


0000 


WGY TESTING. 


Transmission tests on two of its three 
transmitters will be carried out by WG. 
of Schenectady, on Sunday morning next 
(BST), September 19th, on 379.5 metres. 

The transmitters used will be known as 
No. 2 and No. 3. The former will be 
used until 3.30 a.m. BST, at which time 
No. 3 transmitter will be operated for 
a half-hour period. At 4 a.m. No. 2 will 
be put in commission until 4.30, when 
No. 3 will transmit for a period of half 
ay hour. 


AT THE RADIO DINNER. Sir Winiam Bun, M.P., presided at the anniversary 
dinner of the National Radio Exhibition on Tuesday, September 7th, at the Picca- 


9 The phot 
W. W. Burnham, and 


raph shows (left to right) The Rt. Hon. V. Ha 
r Wm. Bull, M.P. Note the Reisz microphone on the right. 


rtshorn, M.P., Mr. 
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Observers will be placed in about forty 
selected localities, and it is expected that 
with these reports and the large number 
expected from other listeners the engi- 

veers will have valuable data from which 
to draw their conclusions. The listeners 
are asked to compare the signal strerfgth 
of the two receivers and to give their 
opinion of the relative reliability of the 


output. Listeners are also asked to 
indicate their preference. 
0000 


RECEPTION BY TOUCH. 

An American professor has invented a 
telephone receiver in which a broadcast 
programme can be followed by using the 
sensitive tip of the thumb pressed against 
the vibrating diaphragm. A deaf man, it 
is said, can even follow a broadcast enter- 
tainer. 

000 0 


POLYTECHNIC WIRELESS COURSES. 

Winter is undoubtedly the best season 
in which to acquire wireless knowledge. 
Courses in wireless and high-frequency 
engineering will open on Monday, Septem- 
ber 27th, at the Polytechnic, 307-311, 
Regent Street, London, W.1, and will be 
conducted by several well-known wireless 
and electrical engineers. 

The courses have been arranged to give 
the student and embryo wireless engineer 
a thorough training in the principles and 
technique of wireless and high-frequency 
engineering. 

The reception 


laboratory is well 


equipped with all modern apparatus for . 


experimental and instructional work, high- 


frequency testing and precision measure- — 


ments; there is also a new transmission 
laboratory with a complete commercial 
installation for telegraphy and telephony. 
Full particulars regarding enrolment can 
be obtained from Capt. W. 
B.Sc., at the Polytechnic, and it is advis- 
able to make application without delay. 


H. Dale, 


WIRELESS IN MIMIC WARFARE. A photograph taken during the recent three 
days battle in the Hampshire area, showin a monie transmitter at headquarters, 
near Heckford. ; 


IMPORTANT TRADE FUSION. 

Mr. W. H. Lynas, chairman of the 
Society of Radio Manufacturers, 
announced last week the fusion of that 
body with the National Association of 
Radio Manufacturers, the new organisa- 
tion to be known as the Radio Manu- 
facturers’ Association. 

“The formation of the R. M. A., said 
Mr. Lynas, is a happy celebration of 
our joint exhibition at Olympia.” : 


A PORTABLE GENERATOR. An interesting item of equipment seen during the 


Hampshir2 manœuvres. 


Tne g2ae2rator is driven by a smali 11 h.p. petrol motor. 


NEWS FROM THE CLUBS. 
Signal Strength Tests in the Open. 


Interesting experiments on the subject 
of signal strength under varying condi- 
tions were carried out during a field day 
held by the Lewisham and Bellinghar: 
Wireless Society at Eynesford, Kent, on 
August 22nd. The object of the experi- 
ments was to collect data regarding sig- 
nal strength variations using bare and 
covered aerial wire, earth plates and 
counterpoises. = 

From the many tests carried out it 
appeared that, so far as the earth lead 
is concerned, high resistance is prefer- 


able to high capacity; in certain cases 


best results were obtained without any 
earth connection. 

During the coming session the Commt- 
tee hopes to arrange a comparative de- 
monstration between two highly efficient 
receivers, one being a “ straight” three 
valve set on an open aerial and the other 
a superheterodyne with a frame. These 
receivers are now under construction. 

Hon. Secretary: Mr. J. H. Clark, 99, 
Boones Road, Lee, S.E.13. 


O 000 


Wireless League at Kensington. 

With reference to the notice appearing 
in Tue Listener for September regarding 
a forthcoming meeting of the Kensington 
branch of The Wireless League, we have 
been asked to state that the meeting in 
question is to be held on September 22nd. 

O00 0 30 


New Society for Wales. i 
An attempt is being made to form à 
new wireless society at Porth, Rhondda. 
Full particulars can be obtained from 
Mr. D. N. James, 33, Hannah Street, 
Porth, Rhondda. — 
4 40 
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A Section Mainly for the New Reader. 


| ADDING H.F. TO A REFLEX SET. 
A stage of high-frequency ampli- 
} fication can be added to a reflex re- 
ceiver without any great difficulty, 
provided that a neutralised coupling 
is used and care is taken to prevent 
interaction between the coils. For 
example, in the arrangement shown 
in Fig. 1, which represents a good 
circuit of this description, it would 
be desirable to interpose metallic 
screens between the aerial-grid coil 
and the H.F. transformer, and also 
between this latter coil and the 
valve-to-crystal transformer. In 
any receiver the need for screening 
increases with the physical size of 
the coils, and it may be unnecessary 
when small onés are used. These, 
however, will not give such a high 
overall efficiency as will the larger 
and more efficient types. 
The arrangement .shown has three 
tuned circuits; if these are correctly 
designed, the selectivity should 
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approach that obtainable from the 
standard circuit containing two 
balanced H.F. amplifiers and a valve 
detector. In fact, if the crystal is 
connected to a suitable point (only 
to be found by experiment) on the 
secondary of the transformer, its 
damping effect will be slight, and 
the loss of selectivity will be almost 
negligible under average conditions. 

When making preliminary adjust- 
ments it will be as well to disconnect 
the crystal and to reduce the H.T. 
voltage applied to the second valve 
to a value suitable to convert it into 
an anode rectifier instead of a dual 
amplifier. Incidentally, the same 
effect may be produced by increasing 
its negative grid bias. Working 
under these conditions, it is easy to 
make any adjustments which may 


be necessary to the circuits associated 


with the first valve, which functions 
purely as an H.F. amplifier. 
It will almost invariably be found 
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Fig. 1.—A refiex receiver with an extra stage of neutralised H.F. amplification. 
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of advantage to ‘‘ earth’’ the low- 
potential end of the valve-to-crystal 
coupling transformer ; this connec- 
tion is shown in dotted lines in the 
diagram. 

The provision of any form of re- 
action control, other than that ob- 
tainable by partial de-neutralisation, 
is quite unnecessary. It will clearly 
be advisable to mount both neutralis- 
ing condensers, or at least that asso- 
ciated with the second valve, in an 
accessible position. 

The tuning condensers may have 
maximum capacities of 0.0003 or 
0.0005 mfd., depending on the de- 
sign of the H.F. couplings, while 
that shunted across the secondary of 
the L.F. transformer should be small 
—in practice, about 0.0003 mfd. is 
suitable. The telephone by-pass con- 
denser may be of 0.001 mfd. 


9000 


VALVE OR CRYSTAL 
RECTIFICATION? - 

A few hints as to the choice of a. 
detector may be of assistance to 
those who are confused by what may 
seem to be conflicting statements con- 
cerning the relative merits of valve 
and crystal rectifiers. It will be as 
well, in the first place, to correct 
the popular misapprehension that 
only the crystal can give distortion- 
less rectification. The conventional 
arrangement of a leaky grid con- 


denser detecting valve can certainly 


account for an appreciable amount 


‘of distortion, particularly on loud 


signals, although it is doubtful if 
the distortion introduced by it can 
be detected unless both the I.F. am- 
plifier and the loud-speaker repre- 
sent the best modern practice. The 
anode rectifier, however, can give 
results comparable in every respect 
with those obtained from the crystal, 
although it requires a stronger signal 
for effective operation. 
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This system of bottom bend 
rectification is not nearly as sensitive 
to weak signals as is the more popu- 
lar method, but, apart from the fact 
that it rectifies without distortion 
when correctly operated, it has the 
additional advantage that it takes no 
current from the tuned circuit across 
which it is connected, and we can 
consequently use modern and highly- 
efficient coils and transformers as an 
aid to both sensitivity and selectivity 
with greater advantage than when 
using either of the other methods of 
detection which are under discussion. 

The anode rectifier has, unfortu- 
nately, one or two disadvantages, 
apart from its lack of sensitiveness. 
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In the first place, a valve with a 
high amplification factor (and con- 
sequently a high impedance) is de- 
sirable, which in turn restricts the 
choice of an intervalve coupling to 
pass on the low-frequency pulses to 
the L.F. amplifier. To obtain good 
results, this coupling must have an 
effective impedance several times 
greater than that of thé valve. This 
disadvantage can be overcome, but 
the normally high internal resistance 
of the valve is still further increased 


when a sufficient negative bias for 


good rectification is impressed on its 
grid, with the result that a value of 
anode resistance even greater than 


would at first sight seem necessary 


DISSECTED DIAGRAMS. 
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must be used. Thus, in practice, it 
will generally be found best to us 
resistance-capacity coupling for the 
L.F. stage immediately following 
the detector. The crystal, on the- 
other hand, is of comparatively low | 
resistance, and may be used with: 
step-up transformer without an 
difficulty. : | 

It will be seen that the crystal hes. 
on balance, a number of advantages’ 
over the valve, but it seems dowh- 
ful if these will compensate for th. 
lack of reliability evident in th: | 
great majority of the types at present 
available. The subject is distinct 
controversial, both methods havin: 
their adherents. 


Stepsbysstep Wiring in Theory and Practice. 


No. 44 (a).—A Two-stage L.F. Amplifier. 


(To be concluded in next week's issue.) 


In this series of diagrams it is hoped to make clear the steps to be faken in converting theory into 


practice in the construction of various typical wireless instruments. 


The L.F. amplifier shown below, 


which is suitable for connection to a detector valve with or without H.F. amplification, is of a type 


OUTPUT 


The filaments of the two valves are wired in parallel, the applied 
L.T. voltage being regulated by a single rheostat, although, of 
course, separate controls may be fitted when it is desired to use 
valves having different filament characteristics. 


which can be recommended. 


© INPUT > 


H1T.4? 


— — —.... —-„— =, 


-1 — 


2 
r 


Note that the 


resistance is connected In the positive Jead. 


The input terminal A is connected to the plate of the detector 

valve, the circuit being completed through the anode 8 

and H. T. battery. Voltage variations across the resistance 45 

applied through a condenser to the grid which is biased pef 
tively through ite leak. 
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WIRELESS AND THE GRAMOPHONE. 


The Application of Electrical Methods to Gramophone Recording 
and Reproduction. 


By A. DINSDALE. 


T the present time applied science is making such 
rapid and extensive strides that various fields, 
apparently widely separated, are commencing more 

and more to overlap. For example, who would dream 
that developments in the field of gramophone recording 
and reproduction would have an enormous effect upon the 
cinema performance as we know it to-day? Who would 
guess that the knowledge behind this development was 
gained from research work on the subject of telephony, 
and that the successful results achieved with the gramo- 
phone were arrived at by the translation of known elec- 
trical laws and formula into mechanical equivalents ? 

Such, however, are the facts, and they must serve as 
an excuse, if one is needed, for combining in one article 
descriptions of the worid’s two latest wonders, the per- 
fect gramophone and talking movies, for they are so 
interwoven that the one development leads naturally 
and logically into the other. 


When radio broadcasting first commenced to revolu- 


tionise our social life, even the best of gramophones was 
not a highly satisfactory reproducer of music, and, with 
the introduction of broadcasting, many people thought 
that the gramophone was doomed. So it would have been 
had not the gramophone industry buckled to in search 
of ways and means of perfecting their product. 

Their problem was two-fold, and may be stated to 


comprise the collection of sound waves in air, the trans- 


formation of them into mechanical vibra- 
tions which can be stored on some form of 
permanent record, and the eventual re- 
transformation of this record, % mecha- 
nical vibrations, back into sound waves 
again. 


The Application of Electrical Methods. 


Until recently all this work was done 
mechanieally, and throughout the entire 
process suffered considerably from the 
effects of mechanical inertia and resonance 
effects. These difficulties have never been 
Wholly overcome by mechanical means. 

With the advent of broadcasting came a 
demand for electrical apparatus which 
would carry, amplify, and finally repro- 
duce in the form of air pressure waves all 
musical frequencies, and this apparatus 
was speedily forthcoming. The design of 
horns for loud-speaker work was taken up where the 
' gramophone industry left off, and the final result to-day 


tional 


is that there is available electrical apparatus which will. 


amplify and reproduce musical frequencies in a manner 
which is well-nigh perfect. 

In America the Western Electric Company and the 
Bell Telephone Laboratories, Inc., contributed very con- 
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siderably to this development, for it is related to their 
main industry—telephonic communication. 

Having perfected electrical means of sound reproduc- 
tion, therefore. research engineers of these companies 
turned their attention to the “gramophone, to see if they 
could not apply their knowledge to the improvement of 
gramophone recording and reproduction, and their first 
step was to transform the recording end from a mecha- 
nical into an electrical process. 

At this point a brief description of mechanical record- 
ing and its attendant disadvantages may not be out of 
place. All the artists were, in the first place, required 
to attend at a studio attached to the record-making fac- 
tory. Here they were crowded together in a manner very 
often unsuited to their temperaments and custom, before 
a huge megaphone, into which they played or sang. 


Mechanical versus Electrical Recording. 


This megaphone concentrated the sound waves on to 
a mechanical diaphragm to which was connected a cutting 
stylus resting on a revolving disc of soft wax, known as 
the ‘‘ wax master.” Thus, the mechanical vibrations of 
the diaphragm, communicated to the stylus, were im- 
pressed upon the wax by the stylus. From the ‘‘ wax 
master gramophone records, as we know them, are 
subsequently made. 

The disadvantages of this method were many. In 
the first place temperamenta] artists could 
rarely give of their best under such con- 
ditions. It is obvious also that the power 
available for cutting the wax cannot be 
very great, being dependent wholly upon 
sound vibrations in the air. Thus it was 
difficult to make records under natural con- 
ditions of speaking, singing, or instru- 
mental playing. In the case of weaker in- 
struments, such as violins, these had to be 
placed in front of the other players, as 
close to the megaphone as possible, and 
usually a special type of violin, known as 
the Stroh, had to be employed. This 
special violin is a device strung in the 
manner of a violin, but so arranged that 
the bridge vibrates a diaphragm attached 
to a Horn: which horn was directed ms 
the recording megaphone. 

With the new method of electrical re- 
cording, the artists may perform at a distance from the 
factory. They may group themselves in the manner to 
which they are accustomed and play their usual instru- 
ments, giving full rein to their normal artistic expres- 
sion. Sensitive microphones pick up the sound waves 
and transform the mechanical vibrations into electrical 
vibrations, which are then amplified and relayed to the 


ke vic Victrola ” 
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recording room, wherever this may be located, over 
many miles of land lines if necessary. 

A further advantage js that the micrephone may be 
placed at some distance from the artists, thus permitting 
of the proper blending of the various instruments with one 
another and with the acoustics of the studio,.so that by 
the time the microphone is reached the sounds picked up 
by it are in every sense natural, as would be heard by a 
listener in an auditorium. 

Other important advan- 
tages of electrical recording 


are the extreme sensitiveness = 
) 2 
of the system and the vastly E w a 
increased amount of power z> zu su 
° ` 2 œ 
available. The greater sen- 9,2 Oz <& 
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passages. In .the case cf 
mechanical recording, per- 
fect response during soft pas- 
sages cannot be obtained, 
and these have to be played 
more loudly than they should 
be in order to overcome the 
mechanical inertia of the re- = 
cording system. : 
Similarly, during the loud- 
est passages played, say, by ` 
a full orchestra, the full natural volume cannot be re- 
corded, nor, consequently, reproduced later by a gramo- 
phone. With electrical recording methods, the limit of 


C; 


power which can safely be impressed on the wax master 


depends only upon. the mechanical strength of the latter. 
Too much power would tear the wax and run one groove 
into the next. Within these limits, however, any degree of 
amplification can be employed and full natural volume 
recorded and subsequently repro- 
duced. 


\ 
Brief Description of Recording 
l System. 


The system used for recording 
consists of a high quality micro- 
phone, a highly efficient vacuum 
tube amplifier, and an electromag- 
netic recorder. The microphone 
and amplifiers are so designed that 
the current delivered to the recorder 
circuit is essentially proportional to 
the sound pressure at the trans- 
mitter diaphragm, and the electro- 
magnetic recorder is designed to 
conform with the characteristics of 
this system. 

In addition to this equipment 
there is a volume indicator for 


Fig. 3.— Sectional view 

of the sound conduit of 

the new type gramo- 
phone. 


measuring the power which is being delivered to the re- 


corder and also an audible monitoring system. This latter 
consists of an amplifier the input impedance of which is 
high compared with the recorder impedance, and a suitable 
loud-speaking receiver. The monitoring amplifier is 
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bridged directly across the recorder and operates the louċ. 
speaker so that the operator may listen to the record a3 it 
is being made. 

In the design of the recording and reproducing systems 
each part of the system has been made as nearly perfect a: 
possible. Errors of one part have not been designed w 
compensate for inverse errors in another part. 


General Basis of Design of Recorder. 


A most interesting feature of the development of t» 
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Fig. 2.—Electrical circuit equivalent to the mechanical system shown in Fig. 1. 


mechanical and electromechanical portions of the reo 
ing and reproducing systems is their quantitative design 1 
mechanical analogues of electrical circuits. The econom 
need for the solution of many of the problems connette! 
with electric wave transmission over long distances. 
coupled with the subsequent development of accurate elec 
tric measuring apparatus, has led to a very full theoretir2! 
and practical knowledge of electrical wave transmission 
The advance has been so great that this knowledge bs 
surpassed all previous engineering knowledge of mechan 
ical wave transmission systems. l 
Taking these facts into consideration, therefore, tbe te 
search engineers working on the problem came to the co 
clusion that mechanical transmission systems could be de 
signed more successfully if they were viewed as analogue 
of electrical circuits. While there are mechanical aud 
logues for nearly every form of electrical cirruit imagm 
able, there is one particular class of electrical circuits the 
study of which has led to ideas of the utmost value i. 
guiding the course of the present development. 


Electrical Filter Circuits. 


This class of circuits consists of infinitely repeate! 
similar sections of one or more lumped capacity and 5 
ductance elements in series and in shunt, and are comm } 
known as filters. Structures of this type with infinitely 
repeated sections will have one or more frequency ran 
mission bands of zero attenuation and one or more bands 
having infinite attenuation. l ' 

In other words, such filters will pass a certain band 0 
frequencies without distortion whilst cutting off entirely 3 
frequencies lying outside this band. L 

Many early attempts were made to design meha™? 

a4 
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Fig. 4.--Diagram showing the layout of microphones and 
cameras in ihe scene depicted in Fig. 5. 


transmission systems having a wide frequency range in 
which highly damped single or multi-resonant systems were 
employed. In these attempts both of the obvious methods 
of increasing the damping were used, namely, that of 
adding a resistance to the system and that of increasing 
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the restoring force (compliance) and decreasing mass in 
such proportion as to maintain the same natural frequency. 

The results of electrical filter theory have shown how 
these resonances should be co-ordinated so that when a 
proper resistance termination is used high efficiency and 
equal sensitivity are obtained over a definite band of fre- 
quencies by elimination of response to all frequencies out- 
side the band. 

In adapting this knowledge to their purpose, the investi- 
gators drew up a table of equivalent electrical and 
mechanical units, allotted to them appropriate symbols, 
and proceeded, by means of mathematics, to turn their 
electrical knowledge into mechanical knowledge. The 
results of these efforts enabled them to design an electro- 
magnetic recorder the response of which is practically 
uniform over a range of audible frequencies ranging from 
200 to 6,000. 

Essentially, this recorder consists of an electromagnet, 
between the poles of which vibrates a diaphragm, to which 
is attached, by means of a lever, the cutting stylus. The 
incoming electrical impulses from the amplifiers pass 
through the magnet coils and cause the diaphragm to 
vibrate. These vibrations are communicated to the lever, 
which amplifies them mechanically before passing them on 
to the cutting stylus. 


Redesigning the Reproducer. 
Turning now to the reproducing end of the system, 
the gramophone, this instrument consists essentially of 


Fig. 5.—A scene being simultaneously filmed and recorded in the studios of Warner Brothers Pictures, Inc 
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Wireless and the Gramophone.— 
two units, the reproducer (soundbox) and the horn. 
Considering the reproducer first, the redesign of this 
instrument was undertaken in the same fashion as that 
of the recorder, again making use of the mechanical 
analogues of a suitable electric filter circuit. In describ- 
ing the development of the new electromagnetic recorder 
it was not possible within the scope of this article to 
go into details of the use of electromechanical analogues, 
for in the case of the recorder the analogy 1s somewhat 
obscure and difficult to follow. In the case of the repro- 
ducer, however, the analogy is much simpler and more 
easily understood. i 

The ultimate design of reproducer arrived at is shown 
in Fig. 1, whilst the equivalent electric wave transmission 


Fig. 6.—Sound-proof camera booth which prevents noises from 
the.shutter mechanism being picked up by the microphones. 


circuit, or analogue, is shown in Fig. 2. In the latter 
figure the record being played is represented as a con- 
stant current type electrical generator; the needle point 
as a compliance, or condenser; the needle arm lever as 
a transformer; the needle arm mass as an inductance ; 
the pivot compliance as a condenser; and so on right 
through the circuit, as indicated in Fig. 2. 

The spider referred to in Fig. 2 is indicated by m, 
in Fig. 1, and consists of a spider-like piece of metal, 
the six legs of which are attached to the periphery of the 
Outer corrugation of the diaphragm. These legs dis- 
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tribute the drive of the needle arm, which is applied 
to the ‘spider at the centre, or body. The object of this 
construction is to ensure that the diaphragm shall vibrate 
with a plunger action, which is more efficient than dia- 
phragm action, for it imparts to the air column in th 
throat of the horn a much more powerful movement. 
With a view to still further reinforcing this effect, the 
shape of the air chamber behind the diaphragm is made 
to conform to the corrugations of the latter. 


s The Reproducer Diaphragm. 

The effective mass of the diaphragm is o. 186 grains 
and the effective area can be made as large as 1; 
square centimeters. In order to obtain this low value of 
mass, together with such a large area, it was necessary 
to make the diaphragm of a very stiff light material. 
An aluminium alloy was therefore chosen, rolled into 
sheets o. oo 15 in. thick, and concentrically corrugated as 
shown in Fig. 1. These corrugations are Spaced suffri- 
ently close together that the natural periods of the flat 
surfaces are all above the transmission frequency bani 
of the system. 

The horn which has been used as a terminating oer 
ance to the mechanical filter structure is a logarithmic 
one. Its general design and arrangement is shown in 
Fig. 3. There are two fundamental constants of such 2 
horn—the first is the area of the large end and th 
second the rate of taper. The area of the mouth deter- 


mines the lowest frequency which is radiated satisfac- 


torily. By a suitable adjustment of the rate of taper. 
in accordance with mathematical equations, it is possible 
to build a horn having no marked fundamental resonance. 


The Performance of the System. | 

The results of all these researches are now available 
commercially. For some time past gramophone records 
have been made by electiical recording methods, but unti! 
recently there was no gramophone on the market which 
could reproduce successfully what was actually on thes 
records. 

Now, however, such a gramophone, embodying ths 
principles of design outlined above, has appeared on the 


„market in America under the name of the Orthophonic 


Victrola.” The writer had the pleasure of listening to 
a demonstration of one of these instruments whilst in 
New York recently, and the results were truly marvel- 
lous. 

Both instrumental and vocal music were reproduced ir 
a manner so lifelike and realistic as to be ahsolutely 


startling ! All the tones, ordinarily ‘‘ dead” on a 
gramophone, rang forth full of depth, richness, and 
naturalness. They became vitalised. The range of 


volume, too, was astonishing. Listening first to a song. 
self accompanied by the singer and sung in a quiet. 
chatty manner, the volume was just right for the average 
living room. Using the same needle, a record of the 
performance of a full orchestra was then put on, and 
during the loudest passagses the volume was ample to 
fill quite a large hall! This range of volume, as pre- 
viously explained, is contained within the record itself. 
and is due to the greater amount of power available when 
using electrical recording methods. : 
Throughout the entire range of volume the reproduction 
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remained perfect. During the soft passages there was 
no evidence of ‘‘ thinness,’’ and during the very loudest 


passages there was no sign of strain, or what radio broad- ° 


casting people would call blasting.“ 

The writer could not help but conclude from this 
demonstration of the latest wonder of the gramophone 
industry that one might often do better to listen to the 
reproduction by such an instrument of the finest music 


World ie 


Since the cinematograph has been perfected, and alsu 


the means of sound recording and subsequent reproduc- 


tion by electrical methods, what more natural than that 


these three scientific achievemients should be combined 


and made to function together ? 

Efforts to do this were first made by Edison about 
fifteen years ago, but did not meet with very much 
success. As the result of years of research in the Bell 
Telephone Laboratories success has now been achieved, 


Fig. 7—Amplifier panels and, on the left, the wax disc upon which the sounds are finally recorded. 


as performed by the world’s best musicians than go to 
a concert hall for the purpose of listening to them in 
person. | 
This statement is made advisedly, for during the 
recording process the acoustics of the recording studio 
are perfectly adjusted, and the microphones are so placed 
that a perfect blending of the music with these acoustics 
is obtained before the sound reaches them. Thus, not 
only the music, but also the all-important effect of 
atmosphere is recorded. Thus the acoustic conditions 
are fully met which are so essential for the listener's full 
enjoyment and appreciation of the programme, whereas 
the majority of halls in which the public performances 
of star artists are given are often so acoustically im- 
perfect as to mar the pleasure of the audience. 


The Vitaphone. 


The only advantage to be gained from a personal visit 
to a public performance is the sight of the performers, 
and even this advantage has now been nullified by the 
presentation -before the public of a perfected system of 
talking movies. This invention, called the Vita- 
phone, is the product of the Western Electric Co., work- 
ing in conjunction with Warner Brothers Pictures, Inc. 
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and this latest invention brings to audiences in every 
corner of the world the music of the greatest symphony 
orchestras and the vocal entertainment of the most 
popular stars of the operatic, vaudeville, and theatrical 
fields. \ | 7 3 ö 

Music is a necessary accompaniment to all films, 
especially in the case of the big feature films which run 
for months in the largest cities. Towns and villages 
throughout the world impatiently wait all this time to 
see these big films, and finally they are released for their 


benefit. It is not the same picture, however, for the reels 


have usually been cut, and the musical score which was 
used by the forty or fifty piece orchestra, say, on Broad- 
way, is either not used in the smaller towns or is mal- 
treated by an inadequate local orchestra. 

The Vitaphone makes possible the presentation of the 
right music, played rightly by the leading orchestras of 
the great cities. Furthermore, it makes it possible for 
cinema audiences both to see and to hear the world’s 
leading vocalists, orchestras, and choral singers with a 
degree of synchronisation between sound and movement 
which is absolutely perfect. Also the listener hears the 
sound coming from the exact position from which his eyes 
tell him it should come from. Neither the sounds which 
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he hears, nor the figures which he sees on the screen are 
exaggerated in. volume or size. In other words,. the 
presentation is perfectly natural. 


How it is Done. 


For the purpose of making such pictures and sound 
records, Warner Brothers Pictures Inc. took over. the old 
Manhattan Opera House in New York and now use it 
as à studio. The acoustics of this auditorium are 
extremely good, but can be altered at will by hanging 
rugs from the balconies and screening the stage with 
Celotex (composition board). - 

A scene, perhaps from an opera, is set up,” as 
shown diagrammatically in Fig. 4 and photographically 
in Fig. 5. Sensitive microphones are suspended above 
the scene, and two moving picture cameras are used, 
one for ‘‘ close-ups ’’ and, one for ‘‘ long shots. Both 
these cameras are enclosed in sound-proof movab.c booths, 
as illustrated.in Fig. 6. The cameras have to be sound- 


( 


proofed so that their clicking shall not he picked up by 
the microphones. 

Instead of being driven by hand, the cameras are run 
by electric motors, and in an adjacent studio a similar 
motor runs the turn-table carrying the wax disc upon 
which the sound record will be made. 


Synchronism 


Fig. 8.—A closer view of the wax disc and recorder. The operator 

is able to observe the depth of the groove cut by the stylus 

through a low-power microscope. Note the flexible rubber tube 

from the air exhausting apparatus which removes wax shavings 
as they are cut from the surface of the disc. 
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Fig. 9.—Projection machine with synchronised motor for driving 
the sound producing mechanism. 
depends essentially upon all the motors being kept in step, 
and this is achieved in quite a novel yet simple manner. 


How Synchronism is Achieved. 


The obvious and simplest way to secure synchronism 
would be to drive both the registering machine and the 
film from opposite ends of the same motor shaft, but 
since the camera must be free to swing for a change vl 
view, two motors are used and geared together electric- 
ally so that they are held at the desired speed not only 
after they are up to proper running speed, but during the 
starting period. . 

These motors are of the series commutator type, inter- 
locked electrically by tapping at three symmetrical 
points on each armature and by interconnecting the two 
rotors through slip-rings. Thus the motor driving the 
sound registering equipment and the motor driving the 
camera are independently supplied with electrical power. 
but through the slip-ring circuit there is sufficient inter- 
change of power between their armatures to produce 
synchronism during the starting period. 

Upon reaching the desired speed the motors are con- 
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verted into the synchronous type by putting a diametrical 
short-circuit between the commutator bars and discon- 
necting the interlock. The motors then continue to run 
as two independent synchronous motors, the speed of both 
being determined by the frequency of the power supply. 
If, however, a constant frequency is not maintained, a 
specially regulated source of alternating current must he 
supplied. 

At this point, with the ‘assurance that the film and the 
sound-registering equipment will be in step, the actual 
process of photographing and registration gocs into opera- 
tion. Fig. 7 shows the amplifiérs which magnify the 
microphone currents to the extent necessary to actuate 
the electromagnetic recorder, shown on the extreme left. 
This registration process is the same as that already de- 
scribed in connection with the making of gramophone 
records. The only difference is that in this case the wax 
master is bigger, for it must run during the exhibition of 
a film for at least fifteen minutes. 


The Presentation of the Talking Film. 


In reproduction there is no necessifv for having the 
sound reproducer and the picture projector physically 
:separate. Therefore, simplicity can be practised, the 
tdesirability of which is obvious so that the system can be 
jeasily operated without the necessity for unusual skill on 
the part of the operator. 

, To meet these requirements both the film and the sound 


register are set in their respective machines in accordance 


with a given marker indicating the starting point. The 
‘two machines are then speeded up from rest together by 
having them coupled to opposite ends of the same motor, 
A view of the combined projector and sound register is 
:civen in Fig. 8, from which it will be seen that an 
ordinary standard projector is employed, the only differ- 
ence being the addition of the sound register. 

The speed of the driving motor is held constant by 
means of a special regulator, adaptable with slight 
manipulation to either A.C. or D.C. An essential here 
is that the mechanical gearing be so designed that 
mechanical vibrations and irregularities of load in the 
projector should not cause fluctuations in speed of the 
registration disc. 

Speed Regulation. 

The removal of vibrations and of small irregularities 
in turn-table speed is effected by means of a low-pass 
mechanical filter system situated between the last gear- 
driven shaft and the turn-table itself. This filter in- 
volves a fly-wheel with flexible connections. The flexi- 
bility of the spring connections and the moment of inertia 
of the fly-wheel (including that of the turn-table) “ iron 
out“ the ripples in speed. Frictional damping of the 
spring connection avoids “ surges in the filter system. 

To bring the registered sounds to the audience, an 
electrical reproducer, similar in principle and action to 
the electrical recorder previously described, converts the 
movements of the needle in the groove on the disc into 
electrical vibrations. These vibrations then pass on to 
an adaptation of the Western Electric Public Address 
System, which consists of an amplifier with controlling 
equipment, wiring circuits and loud-speakers to project 
the reproduced sounds. 
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These loud-speakers, of an improved type, are capable 
of filling practically any cinema theatre. Regulation of 
the degree of amplification makes possible the use of a 
volume of sound and the attainment of a degree of 
naturalness that gives the desired illusion as to the source 
of the sound. 


' Distribution of Loud-speakers. 

The manner in which the loud-speakers are arranged 
is as follows: One is placed behind the screen, and is 
used to reproduce the performances of artists shown in ` 
action on the screen, and one or more speakers are con- 
cealed in the orchestra pit for the purpose of providing 
the necessary musical accompaniment, synchronised sound 
effects, etc., for a big feature film. The manner of 
arrangement depends largely upon the acoustics of the 
theatre, which are carefully tested out during the initial 
installation of the system. 

The writer was fortunate enough to be able to attend 
an exhibition of the Vitaphone at the Warner Brothers 
Theatre in New York, when the programme consisted of 
Tannhäuser, performed by the New York Philhar- 
monic Orchestra; Caro Nome, from ‘‘ Rigoletto,” sung 
by Marion Talley, of the Metropolitan Opera Company ; 
variations from Beethoven's Kreutzer Sonata, played 
by Efrem Zimbalist; La Fiesta, sung by Anna Case; 
and Vesti la Giubba, from 1 Pagliacci,” sung by 
Giovanni Martinelli, of the Metropolitan Opera Com- 
pany. A truly noteworthy programme. 

Successful Results. 
The effect upon the audience was astonishing. Not- 


withstanding the fact that they knew that what they saw 
and heard was the product of inanimate machinery, round 


after round of deafening applause greeted each item, and 


surely no greater tribute could be paid to this great in- 
vention. Perfection of synchronism was frequently 
demonstrated by interpolated close-ups of sections of the 
New York Philharmonic Orchestra. Every movement of 
the players could be identified with the sounds issuing 
from the loud-speaker at that moment. 

Later, the actions of the vocal and instrumental artists 
could be followed in detail as they performed. One great 
advantage of this method of presentation over a personal 
appearance is that the audience, wherever seated in the 
auditorium, can easily follow every facial expression of 
a singer, which is impossible ordinarily unless the listener 
iş fortunate enough to be seated in the front row, or uses 
glasses. 

Thus, by combining three developments originating in 
the telephone art, synchronised music and films have be- 
come an accomplished fact. These three developments 
are: an electrical system of registration; a remarkable 
new electrical reproducer; and the perfection of loud- 
speaking telephones. Taken together they make possible 
the day’s new marvel, which, in the humble opinion of the 
writer, provides an even better form of entertainment than 
would a visit to a concert hall or opera house. 


EpiroriaL Notg.—We have recently received from Messrs. 
Wurlitzer, 120, West 42nd Street, New York City, a booklet 
dealing with the various models of the Orthophonic Victrola ”’ 
available to the American public. The address of the manu- 
facturers of this instrument is The Victor Talking Machine 


Co., Camden, N.J., U.S.A. 
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The Wavelength Dabblers. 


Although the new wavelength scheme 
will not ceme into operation for two or 
three weeks yet, there is evidence that 
some of the Continental stations are be- 
having like the child who wishes to 
investigate its Christmas stocking on 
Christmas Eve. This premature experi- 
mentation with the wavelengths allotted 
by Geneva is naturally causing confusion. 

A case in point occurred last week 
when Radio Toulouse jammed Bourne- 
mouth, the latter station having to move 
24 metres to clear the disturbance. 
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Impatience. 


It is interesting to note that ‘the Post 
Office limits emergency changes of this 
kind to one per cent. either way. During 
the last week or two several stations have 
had to take advantage of this privilege 
in order to avoid the results of Con- 
tinental impatience. , 
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O O 
A Classic Case. 


Mention of Radio Toulouse and Bourne- 
mouth reminds one of the classic occa- 
sion, six months ago, when Geneva was 
able to solve an interference problem in 
a single night. Early one evening the 
Bournemouth engineers found that the 
French station was seriously interfering. 
A telegram was forthwith sent to Geneva 
and within an hour or two the authori- 
ties there had communicated with Radio 
Toulouse and tactfully secured the desired 
change in wavelength. 
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A Lost Programme. 


Amusement was caused in many house- 
holds on the opening day of the Olympia 
Exhibition when the announcer in the 
Exhibition studio was understood to say: 
“Tt is now 7.40 p. m., and Iam unable to 
make a further announcement at the 
moment as I have lost my orchestra.“ 

Visions were conjured up of wild-eyed 
trombone players lost in the wilderness 
between Olympia and Savoy Hill; nor 
vas the mystery quite cleared up until 
later in the evening, when the announcer 
explained that he had referred, not to 
the orchestra itself, but to the orchestra 
programme. The important piece of 
paper had veen mislaid. 
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News from All Quarters : 


It’s All Right. 

After an absence of several weeks at 
the seaside, John Henry will return to 
2L0 on Tuesday wer September 21st. 


A Gilbert and Sullivan Coup. 


After three years of negotiation, the 
B.B.C. has obtained permission for the 


first stage broadcast of Gilbert and Sulli- 
van opera. This will take place on Mon- 


day next, September 20th, the opening 
night of the season, when The Mikado ” 


THE 
FLAVOUR. This interesting picture from 
Japan arrives at an appropriate moment, 


**GILBERT AND SULLIVAN” 


coinciding with the announcement that 
the B.B.C. will present the first stage 
broadcast of The Mikado,” on Monday 
next, September 20th. The ladies in the 
photograph are employing their parasols 
as frame aerials, and their faces register 


satisfaction. 
will be broadcast from the Princes 
Theatre. 
Various copyright difficulties have 


hitherto stood in the way of such a broad- 

cast. and I understand that a good deal 

of persuasion was necessary before the 

copyright holders gave their consent. 
o0o000 


Honour to Whom... . 


The thanks of listeners, no Jess than the 
B.B.C., are due to Lady Gilbert, Mr. 


By Our Special Correspondent. 


SEPTEMBER 15th, 192. 
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Herbert Sullivan, and Mr. Rupert D'Oyl 
Carte for granting permission for the 
broadcasting of two half-hour excerpts 
from what is regarded in many quarters 
as the most brilliant of the Gilbert and 
Sullivan group. 

ocoo 
A Source of Inspiration. 

How many people are aware that Th 
Mikado ’’ was inspired by the establub 
ment of the first Japanese colony in Lor 
don? The new colony settled in the 

“eighties” at Knightsbridge, alms 
opposite the Guards’ Barracks. and n 
doubt Gilbert’s sense of the bizarre ua 
tickled by the study in contrasts afforded 
by the sight of the diminutive ‘fel 
promenading alongside six-foot Guard 


men ! 
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Eastbourne Night. 

An Eastbourne Night will be broad: 
cast on September 24th. The programm 
will consist of the story of Eastbourne 1 
brief by the mayor of that town, z 
Municipal Orchestra from  Devonshitt 
Park, Pier Revels of 1926 from he 
pier, Albert Sandler from the G 
Hotel, Eastbourne, and dance music fra 
the Devonshire Park Pavilion. 


0000 
Quite. 
“ Why do you call this a railroad 
radio?“ 
Because it whistles at every static. 
—Judge, New York. 
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A Call from the Wild. 

During the transmission of a moder 
ist“ programme from 2LO the other night 
the telephone bell rang. 

Jam speaking from Colney Hatch, 
said the voice. “Can I leave it to you® 
pack those people off to me, or shall 
send a van?” 

0000 
Guarding Listeners’ Interests. 

The broadcast listener’s need for eer 
porate representation, as exemplified b. 
the Wireless League in Great Britain. ` 
also being recognised in Australia. Sd 
ney listeners, I see, have formed t 
Broadcast Listeners League, with bes 
quarters at the Wireless Institute. Ror 
Socicty’s Building. Elizabeth Street, an 
new members are rolling up in enconragins 
numbers. 
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Artists’ Contracts. 

Apropos of my note last week on 
“impersonations °’ in American broad- 
casting studios, an interesting case is re- 
ported at Savoy Hill. A well-known 
artist recently signed a contract to broad- 
cast, but afterwards excused himself on 
the ground of illness, though no medical 
certificate was supplied. It is significant 
that the same artist had previously en- 
tered into a contract with a theatrical 


manager. 
0000 


Tre League of Nations Speeches. 

The transmission of the League of 
- Nations speeches from Geneva on Mon- 
day of last week was not a success. For 
a short period the engineers adhered to 
the original arrangement, making use of 
landline from Geneva to Paris and 
thence to London. It was then dis- 
covered that the Eiffel Tower was also 
broadcasting the speeches, so, in an effort 
to improve results, the B.B.C. engineers 
picked up this transmission with the Kes- 
ton receiver, relaying to London and 
Daventry. It was soon found, however, 
that this arrangement was no better, if 
not slightly worse, and the Paris land- 
line was reverted to. I understand that 
it was the intention to make additional 
experiments during the week, but as the 
results on Monday were so unsatisfac- 
tory no further attempt was made. This 
experience shows that the time is not 
yet when Geneva transmissions can 
appear as regular programme items. 
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A Hero. 

The list of The World's Heroes 
stands in need of revision. A man who 
deserves a place near the top is breath- 
ing at this moment in America. He 
styles himself the ‘‘ Yes and No Man.“ 
This gentleman, whose occupation is to 
provide several columns of literary 
pabulum in one of the leading radio 
„ monthlies, undertakes to answer in- 
timate questions concern ing broadcast 
artists, their private lives, professional 
training and personal ecceutricities. 

A pest ilential job. a 
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Albert Hall as Studio. 


The new B. B. C. project for a series of 


twelve national concerts in the Albert 
Hall will be welcomed by all listeners 
who appreciate the value of that immense 
building when used as a giant broad- 
casting studio. Opinion is still very 
divided on the studio question. In some 
quarters it is even suggested that the 
air-tight, sound-proof chamber of to-day 
may soon be displaeed by an entirely 
different form of stadio involving the use 
of a large hall with, perhaps, a dome or 
simflar acoustic device. 

0000 
Programme of National Concerts. 

The first Albert Hall broadcast under 
the new scheme wiil take place on Sep- 
tember 30th, when Sir Hamilton Harty 
will conduct, the solo artist being 
Madame Olezewska. The dates of the 
subsequent concerts for this year are: 

October 21st; conductor, Mr. Albert 

oates. 

November Sth; Dr. Richard Strauss. 


A 51 


Wireless 
World 


Taljcrona), which transmits every evenin 
scheme, the station will change down to 
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“ FINLANDIA." A new photograph of the Hetsingfors broadcasting station (Radiogra 


on 522 metres. Under the Geneva wavelength | 
00 metres. The laboratory and testing rooms 


are seen in the foreground. 


FUTURE FEATURES. 
Sunday, September 19th. 
Lonpon.—A Hungarian Pro- 

gramme. 
Carpirr. — The Royal Welsh 
Ladies’ Choir. 


Monday. September 20th. 

Lonpon.—The Band of H.M. 

Grenadier Guards. 
DAVENTRY.—Welsh Programme. 
BkLrASs T. — The Missing Link,” a 

play. 

Tuesday, September 21st. 
Lonpon.—Programme conducted by 

Gustav Holst. 
ABERDEEN.—A Light Ballad Con- 


cert. 

Wednesday, September 22nd. 
Lonpon. — The Rhesus of 

Euripides. 


Daventry.—The Band of H.M. 
Grenadier Guards. 

BIRMINGHAM. — Orchestral and 
Vocal Programme. 


Thursday, September 23rd. 
Lonpon.—Excerpt from ‘ River- 
side Nights,’’ relayed from the 
Lyric Theatre, Hammersmith. 
ABERDEEN.—Ballads and Opera. 
BouRNEMOUTH.— Favourites — Or. 
chestral and Vocal. 


Friday, September 24th. 
Lonpon.—Eastbourne Night. 
GLascow.—‘‘ Venice.“ 
MANCHESTRR.—“ An S.O.S. An- 

nonncement,” a play. 


Saturday, September 25th. 
Lonpon.—‘‘ Winners, presented 
by R. E. Jeffrey. 
ABERDEEN.— Scottish Programme. 
NEWCASTLE. — Varied Songs and 
Amusement. 
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November 25th: Sir E. Elgar (solo 
violinist, Albert Sammons). 

December 16th; Otto Klemperer (artist, 
Freda Lieder). 

The seven concerts of 1927 will be held 
on January 20th, February 3rd, and 17th, 
March 3rd, 17th and Sist, and April 
14th. 
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Budgeting Ahei. 

It is interesting and significant that the 
B.B.C., in preparing this scheme, have 
budgeted for next year, when broad- 
casting will be in the hands of the new 
corporation. 

0000 
The Vicar of Mirth. 

Mr. Vivian Foster, The Vicar of 
Mirth,” will be in the Newcastle Studio 
on October Ist. On the same evening the 
London Radio Repertory Players will 
present An Elder of the Kirk ” for the 
benefit of Newcastle listeners. 
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How News is Collected. 


Listeners are to have a peep behind 
the scenes of the news world to-morrow 
evening, when Mr. H. Jeans, chief 
editor of Reuters, is to speak on How 
News is Collected and Distributed,” a 
fascinating subject, but one about which 
the newspaper reader normally hears very 
little, so efficiently and unobtrusively do 
the various news agencies carry on the 
work of obtaining and distributing the 
dax's happenings to the individual papers. 
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Daventry Relays Bournemouth. 

The Bournemouth evening concert to- 
morrow (September 16th), which is being 
relayed to Daventry, will be of a popular 
character, and will include Miss Wynne 
Ajello (soprano), and Mr. Walter Glynne 
(tenor) who is visiting Bournemouth 
Station for the first time 
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“The Wireless World“ Information Department Conducts 
a Free Service of Replies ta Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.’ Each 
separate question must be accompanied by a stamped addressed envelope for postal reply. 


The Rice Noutrodyne. 


l am thinking of constructing a three- 
valve receiver embodying onc A.P. 
stage, using the Rice method of 
neutralising, and shall be glad if you 
can give me the necessary circuit dia- 
gram, j á 

The Rice system of neutralising in its 
original form appeared in 1918, and is 
therefore, one of the original methods oi 
neutralising. It is an exceedingly efficiertt 
circuit, and in its modified form is fully 
equal to the more conventional methods 
of neutralising the inter-electrode capa- 

city of H.F. valves. We give in Fig. 1, 

a circuit which should be suitable to your 

needs. There are, of course, several other 

variations and modifications of the original 
circuit, which have appeared from time 
to time, but the circuit given herewith 
will be found to be one of the most 
straightforward and effective of them. 

Centre tapped coils of the well-known 

“ Dimic” type may be used, and thus en- 

able the receiver to be used on the nor- 

mal B.B.C. wavelengths, or on the Daven- 
try wavelength by the employment of the 
appropriate coils. . | 

On wavelengths below 600 metres, the 
aerial should be connected to A,, when it 
will be found that the instrument is ex- 
ceedingly selective, and the setting of the 


two tuning condensers for a given wave- 
length will be approximately the same. 
For Daventry, however, the aerial should 
be coupled to A,, whilst terminal A,, 
should only be employed when a short 
indvor aerial is used. j 

When first setting up the receiver, the 
local station should be tuned in and a 
rough adjustment of the balancing con- 
denser made by turning out the H.F. 
valye, and attempting to silence the local 
transmission by adjusting the balancing 
condenser. It will be impossible to en- 
tirely cut out the local station in this 
manner unless the whole receiver is screen- 
ed, owing to the direct pick up of the 
anode coil and the various leads in the 
receiver, since it must be remembered 
that since this coil is tuned to the local 
station, it will readily pick up the focal 
station’s signals by itself unless carefully 
shielded. l i 

The neutralising condenser should there. 
fore, be adjusted to point where the sig- 
nals of the local station are weakest and 
then a more distant station should be 
tuned in, and a more perfect adjustment 
of the balancing condenser made. There 
should be not the slightest difficulty in 
balancing this circuit so that no oscilla- 
tion occurs over the whole tuning range, 
but since in any case a certain amount of 


Fig. 1.—The Rice Neutrodyne. 
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regeneration is useful in reducing ‘the 
damping caused by the use of cumuli- 
tive grid rectification and to assist in the 
getting of distant stations, it would b 
as well, to deliberately deneutralise 
slightly so that a certain amount of re 
generative effect was present over the 
whole tuning range, but very careia! 
adjustment should be made so that w 
actual oscillation’ occurs on any wave- 
length within the compass of the set. 
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A Problem of Inductance. 

I well understand that tf I obtain iw: 
200-microhenry inductance coils ond 
connect them in series with cack 
other the resultant inductance is 4. 
microhenries. If now, still keepizs 
the inductance coils in series, I pler 
them so that their magnetic feld. 
interact will the total inductance 6 
the circuits be changed? F. B. I. 

If the two coils are arranged so that 
their magnetic fields interact, the indre- 
tance of the circuit will be. of course. 
changed owing to the mutual inductance 
thus introduced between the two coils as 
distinct from their individual self-induct- 
ance. Whether the mutual inductance in- 
creases or decreases the total - inductame 
of the circuit, of course, depends on the 
precise manner in which the coils ar 

coupled together. If they are placed w 

that their individual magnetic fields sre 

acting in opposition tp each other, then s? 

course the effect will be to cancel out : 

part of the magnetic field of each col. 
the exact number of lines of force can 
celled out depending upon the degree of 
coupling existing. Thus, the total in. 
ductance of the circuit would be reduced. 

By reversing one of the coils, however. 

the magnetic lines of force associated with 

each coil would be in the same direction 
and would thus virtually assist each other. 

In this case, therefore, the total induct- 

ance of the circuit would be increased 

The well-known variometer is, of course. 

constructed on the above principle, twe 

inductance coils: being suitably mounted 
so that the interlinkage of their magnetic 
fields can be varied both in the “ assist- 
ing °’ and in the “ opposing” direction. 
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THE OLYMPIA SHOW. SOME POINTS 


OF CRITICISM. 


N° that the Olympia Wireless Show is over we 
.N have the opportunity of considering at our leisure 
the effect of the Exhibition on the public, and whilst 
there is no doubt that, taken as a 
whole, the Show has proved to be 
a remarkable attraction to the 
public and has exceeded all pre- 
vious wireless exhibitions in the 
success which it has achieved, 
there yet remain certain unfavour- 
able impressions which it may he 
well to record whilst they are 
freshly in mind. 

One of the objects of the Exhi- 
bition, in our opinion, should be 
to impress upon the public the 
pleasures of listening to broad- 
casting and to make visitors to the 
Show feel that they cannot con- 
tinue without broadcasting in 
their homes. Broadcasting from 
loud-speakers was conducted in 
the Hall, and one cannot but say 
that as a demonstration in so 
large an area it was very well 
done; but there was something 
about it which left a feeling of 
disappointment. The music and 
speech seemed to us unnaturally 
harsh and far below the quality 
which one is familiar with when broadcasting is received 
in the home under satisfactory conditions. We doubt if 
anyone visiting the Exhibition who had not previously 
heard broadcasting from loud-speakers would be favour- 
ably influenced. 

We would urge that for any future show the idea of 
filling the hall should be forsaken, and instead should 
have a demonstration room suitably furnished and 
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arranged so as to exclude external noise, and provide this 
rooin with one or more loud-speakers, giving a degree of 
amplification consistent with what should be expected in 
the home. 

As conducted at Olympia, broadcasting did little, we 
believe, to whet the appetite of the new recruit to broad- 
casting. 

As to the manane ap- 
paratus on show, practically 
every stand was a credit to the 
manufacturer concerned, and in 


PAGE ; 
409 appearance and finish there was 
0 little left to criticise in the sets. 
But the public cannot judge a 
ale set by its external appearance, 
415 and it would seem that it should 
417 be possible to contrive some 
419 system whereby individual sets 
421 could be demonstrated. 
423 On the front cover of our 
issue this, week we reproduce a 
425 picturè of the Exhibition Hall in 
Beriin, which has been specially 
427 built for wireless shows. Here 
arrangements were made whereby 
practically every stand-holder had 
431 a sound- proof demonstration room 
at the back of his stand; it must 
433 be admitted that, although every 
435 demonstration stand took a lead 


off a common aerial, yet the inter- 
ference at the Exhibition was not 
serious, and there is no doubt 
whatever that these facilities were of enormous assist- 
ance to the manufacturer as well as helping the public 
in their selection of a receiver. 

We realise that this problem of providing means where- 
by a demonstration can be given is beset with difficulties, 
but, nevertheless, we deplore the effect of the silent dis- 
play of apparatus which should sell on its performance 
and not on its appearance. 
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Simplified 
Construction. 


N the early days of broadcasting, 

manufacturers of wireless ap- 

paratus liked their clients to re- 
gard their products as delicate pieces 
of scientific apparatus, and to this 
end they assembled their components 
in impressiv ebonite-topped boxes 
bearing a strong resemblance to the 
Wheatstone bridge and other electri- 
cal instruments. familiar to the 
scientific layman. This procedure 
was no doubt justified when applied 
to some of the multi-valve, multi- 
circuit enormities turned out by new- 
comers to the wireless industry, but 
it was surely carrying the illusion too 
far when,the simple crystal set—that 
homely household utensil—was re- 
quired to pose as a scientific instru- 
ment, often standing in splendid 
isolation on a table specially prepared 
to receive it. But then, if one was. to 
ask and obtain £4 ros. for a crystal 
set, something had to be done to dis- 
guise its inherent simplicity. 


Convenience First. 


The set described in this article is 
for people who require listen to 
the Broadcasting in an unobtrusive 
Way Without pretentious fuss— people 
who will not be greatly perturbed or 
turn green with envy because the man next door has set 
aside a separate room for wireless reception and covered 
whole tables with an impressive array of switches and 
meters. This crystal set can be screwed to a door-post 
or window frame in any out-of-the-way place and will 
function indefinitely with no other attention than an 
occasional turn of the crystal adjusting wheel. The 
‘adoption of plug-in components ensures that the wave- 
length range of the set may be adjusted to cope with the 
future activities of Wavelength Conferences. 
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First obtain a piece of weet 3 ) 
6in. x 2in. x łin. and drill, or cat se it 
to be drilled, according to the imen - 
sions given in Fi ig. 1. The holes 
the coil unit sockets are spaced as f 
standard valve holder. 

Now fit the terminals, condensate 
and sockets for the coil unit and cı 
detector. These will be locked to the 
panel with nuts at the back so that a 
further set of nuts may be used to ‘secure 
the wiring, and the use of a solder 
iron will be unnecessary, Note tha 

feet of the condenser clips” 
turned inwards (clips outwards) in ó 
to economise space. 


E o 


The next step is to wire up the back 
of the panel according to the diagram 


in Fig. 2. This is best carried out with 
No. 22 S. W. G. tinned N wire 
which is easy to work. 

Finally the panel is fixed to a finger 
plate ct suitable size, which 
chosen according to individual “taste. 
Care must be taken that the plate 
not come into contact with any, of the 
metal parts on the back of the panel ; 
in the set shown in the photograph the 
panel was supported at each corner 
ebonite pillars in. long and din. in 
diameter. 2 a 
i Tuning-in. | 

The receiver is tuned by an interchangeable McMichael! 
fixed condenser and a Polar Coil Unit connected as a 
variometer. The condensers enable the wavelength to be 
increased by fixed steps while the coil unit provides a 
continuous variation of wavelength between these steps. 
Of course, the wavelength cannot be stepped up indefi- 
nitely by means of the condenser, and a point is reached 
when it becomes necessary to substitute coils with more 
turns. This must be done when changing over to 
Daventry from the 300-500 metre broadcast band. 
A 12 
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The “ Mural” Crystal Set.— 
Tested on a standard single wire rooft. aerial 3oft. 


in height, the following wavelength ranges were 
obtained: 
Wavelength 
(Metres) 
ai Without cond 205 8065 
ithout . EIS 
a 300 and 400) With 0.0002 md. 365 480 
Coils 1100 and 1450 Without cond. ............ 1000 1250 
With 0.0002 mfd. ......... 1250 1750 


The minimum readings are obtained with the coils 
screwed up tightly together with the windings in opposi- 
tion. To obtain the maximum reading the coil is pulled 
off, turned through 180 degrees, replaced on the contact 


ai 1.— Drilling details of the ebonite panel. Sizes of pe are as 


low: A, jin. dia.; B, z; in. dia.; C, F in. dla.; D, }in. dia. 


pins, and again screwed up tightly. Intermediate wave- 
lengths are passed through as the upper coil is gradually 
raised and then lowered after reversing the connections. 
It should clearly be understood that in reversing the coil 
the white marking spots should still remain on top; the 
coil must not be turned over as well as rotated through 
180 degrees. 

The wavelength given in the above table will naturally 
vary with individual aerials, but will serve as a guide in 
choosing suitable coils from the list supplied by the manu- 
facturers (The Radio Communication Co., Ltd.). A small 
aerial will necessitate larger coils, and vice versa. It is 


interesting to note that the o. oooz mfd. fixed condenser is . 


suitable for both the short and the long wavelengths. 
The crystal detector is adjusted by rotating the wheel 


in one direction only until a suitable spot is found. The 


spots giving loudest results are not always the most per- 
manent. A useful method of detecting a spot that is 
likely to remain permanent is to back the adjusting 
wheel a fraction. If the signal strength remains the same 
it may be safely assumed that the crystal will not re- 
quire readjustment for three or four days. A fresh line 
of points on the crystal cylinder may be explored by 
removing the cover and sliding the catwhisker clip a short 
distance along its support. 


The Circuit. 

Having described the construction and operation of the 
receiver in sufficient detail for a beginner to build the set 
and receive broadcasting, a few words in justification of 
the circuit may not be out of place for those who may 
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„ shunted across the tuned circuit. 
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CRYSTAL 
DETECTOR 


Fig. 2.—Back-of-panel wiring diagram. 


be interested in tbe technical side of the design. 
Turning first to the tuned circuit, it will be seen from 
Fig. 3 that this consists of an inductance and condenser 
in parallel. It is not necessary that the high-frequency 
resistance of this circuit be reduced to an absolute mini- 
mum; air dielectric condensers and coils of air-spaced 
Litz wire are quite out of place in a circuit in which the 
combined resistance of aerial and crystal contact are 
In such circumstances 
one is free to choose robust components which have the 
merit of neatness. 

The ratio of inductance to capacity and the number 
of turns of the coil across which the crystal is shunted 
both influence the strength of signals obtained in the 
telephones. The components chosen enable both these 
factors to be varied unti] the best combination of values 
is obtained. 

To vary the L/C (inductance to capacity) ratio a dif- 
ferent condenser is substituted, and both coils are 


Rocce mar „640 


COMPONENTS REQUIRED. : 
: 1 Ebonite panel, 6in. x 2lin. din. `: 
: J Coil unit base and spindle: 
: (Polar). : 
: Coils, Nos. 300, 400, 1,100 and: 
: 1,450 (Polar). : 
: J Fired condenser, 0°0002 mfd., 
; with elips (McMichael). 
1 Crystal detector (Harlie). 
: 2 Terminals (““ Aerial” and: 
: KEartk ). : 

€ Telephone terminals. 

1 Finger plate (Woolworths). 

Wire, screws, etc. 

Approximate cost 25/- 


6 %%% %%% %%% „%% „%% „ „ „„ „%% %%% „% „ „ 4 „ 4 „ HESOORHCOC OLE 


Fig. 3.—Circult diagram. 


changed, larger coils being used for a given wavelength 
if the capacity has been reduced, and vice versa. 

The tapping point for the crystal can be varied (1) by 
choosing coils with a different ratio of turns, keeping the 
total turns the same. (2) By transposing the position of 
the existing coils in the variometer if these are slightly 
unequal. The second method is the more practicable, 
since the ratio of turns in the coils cannot be increased 
without reducing the tuning range of the combination. 

Finally, there is the question of telephone connections. 
Experiment shows that stronger signals are obtained with 
the phones in parallel than when they are connected in 
series. F. L. D. 


— 
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A Section Devoted to New 


FLEXIBLE LEADS. 


There is often difficulty in fixing 
spade terminals to flexible battery 
leads in such a way that the final 
result will be both neat and per- 
manent. 

The diagram shows one method of 
achieving this end. The insulation is 
carefully removed with a sharp knife, 
leaving about zin. of the“ wire ex- 
posed. Then, with a fairly cool iron, 
a blob of solder is persuaded to ad- 
here to the end of the wire. 


SOLDER 


Method of fitting space terminal to flexible 
ead. 


When the wire is clamped in the 
spade terminal the pointed screw will 
penetrate into the solder and make a 
secure and lasting connection.— 


F. H. B. 
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COMBINED EARTH PIN AND AERIAL 
SUPPORT. 


This device consists of a combined 
aerial support and earth pin for use 
with portable wireless sets using an 
ordinary aerial, 

One end of the aerial is usually 
slung over a high branch of a tree, 
leaving a free end to be attached to 
the set, direct to the aerial terminal. 
Unless the sct is rather heavy, which 
portable sets should not be, the whole 
arrangement is very unstable. 

This device, whilst securely anchor- 
ing the free end of the aerial, pro- 
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Valves for Readers. 


For every practical. idea sub- 
mitted by a reader and accepted 
for publication in this section the : 
Editor will forward by post a : 
receiving valve of British make. 


ee ce ey I „„ 


vides an efficient earth at the same 
time. It consists of a length of 
ebonite tube, the top end of which 
has secured therein a short brass 
rod by means of countersunk screws. 
An ordinary terminal is screwed 
centrally into this or may be formed 


AERIAL WIRE 
CLIP 


FIXING 
SCREWS 


7 3 — 4 1 — 

G K EBONITE Che 
SATS pi ruse 
eer AERIAL 


TERMINAL TERMINAL 


TO AERIAL 


AND EARTH 


Combined earth pin and aerial support 
for use with portable wireless sets. 


integral therewith, and is utilised as 
the aerial terminal. A longer brass 
10d of the same diameter is fitted 
into the bottom end of the ebonite 


‘tube and secured in a like manner. 


A space is left between these, thus 
insulating one from the other. An 
earth terminal which screws into the 


Ideas and 
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Practical Devices. 


earth pin is provided near the bottom 
of the tube. The earth pin is 
pointed to facilitate its entry into the 
ground. The aerial wire is wouad 
several times round the top of the 
ebonite tube and is held in position 
by means of a spring clip, as shown. 
The aerial wire may be fastened to 
the top terminal after having been 
secured by the clip on the tube, or 
taken direct to the terminal on the 
set. Short lengths of insulated wire 
can connect the terminals on the 
device to the respective terminals on 
the set. 

A lightning arrester may or may 
not be fitted as shown in the 
drawing. 

When not in use the device could 
be conveniently carried in the lid of 
the portable set.— T. M. N. 
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FILAMENT FUSE CONNECTIONS. 


Instead of providing a special 
baseboard for cart- 
ridge-type filament fuses, the clips 
may be attached to the H. T. — and 
I. T. — terminals at the back of the 
receiver, when the fuse will serve as 
the connection between the H. T. and 
L. T. batteries. 


Filament fuse mounted between the H. T.— 
nd L. T. — terminals. 


Not only is the fuse more acces- 
sible in this position, but the extr. 
wiring ordinarily associated with this 
additional component is avoided.— 


J. S. 
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KDKA 309.1 METRE TRANSMITTER. 


A Highzpower American Station within the Range of Broadcast Receivers. 


N a few weeks’ time conditions will be propitious for 
the reliable reception of American broadcasting 
stations, for the background of noise due to summer- 

time atmospherics will have subsided and ‘‘ good nights 
when reception is clear and crisp will be more frequent. 

Perhaps the most famous American broadcast station, 
at least as far as British amateurs are concerned, is the 
short-wave station KDKA at Pittsburgh, Pa., working 
on 62.7 metres; but the ordinary broadcast transmitter 
of the same station operating on 309.1 metres should be 
quite easily received in this country, since the power 
used is approximately 27 kW. (16 kW. in the aerial). 
Further, the wavelength lies in the band used by the 
B.B.C., and any sensitive broadcast receiver may be 
used ; it is not necessary to build a special receiver as for 
the 62.7 metre station. 

For those who may be successful in receiving the 309. 1 
metre station the following details taken from a recent 
paper before the Institution of Radio Engineers may be 
oi interest. 


Aerial System. 


Fig. 1 shows the aerial system which is supported on 
four spruce poles Soft. in 
height. The flat top is a 
special arrangement of five 
interconnected cages, in 
which the high potential 
points are well removed 
from the supporting insula- 
tors. The vertical feed is 
through a 14in. copper tube 

supported with porcelain in- 
sulators on the mast nearest 
the station buildings, the 
aerial ammeter and load coil 
being supported on similar 
insulators at the base of the 
same mast. Seven counter- 
poise cages radiate under the 
aerial from a point just 
below the aerial ammeter. 

The constants of the aerial 
system are as follows: 


esr — Ay 
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Natural period. 281 
metres. 

Effective height, 20 
metres. 

Total resistance at 309. 1 
metres, 10.8 ohms. i 


Normal aerial current, 40 
_ amperes. 


Proc. I. E. Z., August, 1926. 
KDK A,“ by D. G. Little and 
R. L. Davis 
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Oscillator Unit. 

The oscillator frame is shown on the left in Pig. 2. 
Four 10 kW. type WO-41 water-cooled valves are 
grouped in parallel to generate the H.F. energy, a dupli- 
cate set being provided in case of breakdown. 

The primary oscillating circuit consists of a 52 micro- 
henry flat strip inductance mounted on top of the frame 
and a 500 micro-microfarad air condenser, the vertical 
plates of which will be distinguished at the back of the 
frame. Frequency adjustments are made by means of a 
single turn variometer mounted at one end of the primary 
inductance, the final setting being made by observing the 
beats with a quartz crystal controlled oscillator occupy- 
ing the panel in the extreme left of Fig. 2. The preci- 
sion of adjustment is such that, under normal working 
conditions, the wavelength can be set to within 0.05 metre 
of its allotted value of 309.1 metres. 

A schematic circuit diagram of the oscillator and 
modulator units is given in Fig. 3. Perhaps the most 
interesting feature of this circuit is the method of feeding 
the aerial circuit. A single lead, which includes a H.F. 
choke, is used for this purpose, and is connected between 
the lower end of the A.T.I. and ammeter and a suitablé 


Fig. 1.--General view of KDKA showing the 309.1 metre aerial syetem. 
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KDEA 309.1 Metre Transmitter.— 

point on the primary circuit inductance. The oscillator 
itself is, of course, earthed through the TL. T. lead. 
With only a single lead connecting the aerial to the trans- 
mitter, the losses incurred in transferring energy to the 
aerial are considerably reduced. ‘The choke coil inserted 
in the feeder is for the purpose of suppressing harmonics. 
The normal anode voltage of the oscillator is q, ooo volts 
and the corresponding anode current is 3 amperes. 
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Modulator. 


Type WO-41 valves of 10 kW. capacity are employed 
in the modulator, which is capable of accommodating 12 
valves in parallel. Under normal conditions nine of 
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9,000, and the corresponding grid bias is 540 volts. 
This gives a modulation of 70 per cent. without runnin: 
to grid current, and over this range the distortion doe, 
not amount to more than 3 per cent.—an_ interesting 
figure from an engineering point of view, but entirely 
negligible as far as acoustic results are concerned. 


L.F. Amplifiers. 


The microphone input from the land lines is passed 
through three amplifier units before being impressed upon 
the modulator. The arrangement of these amplifers is 
briefly as follows :— 

No. 1 Amplifier.—One 5-watt valve; anode volts, 20 
push-pull transformer coupled. 


Fig. 2.—Main oscillator frame and quartz crystal controlled oscillator panels 


these valves are in operation, but special switches are pro- 
vided so that valves may be added or subtracted from the 
group under load to comply with fluctuating conditions. 

Valves are grouped in pairs, and damping resistances 
are connected in each grid lead to suppress. parasitic 
oscillation between valves. 

The input from the L.F. amplifiers is applied to the 
grids through an oil-immersed transformer, and the 
appropriate negative bias is obtained from dry cell bat- 
teries. A milliammeter in series with the secondary 
winding gives immediate warning if the valves run into 
grid current. 

The normal anode voltage to the modulator valves is 


No. 2 Amplifier.—One 50-watt valve; anode volts, 
2,200; push-pull transformer coupled. s 

No. 3 Amplifier.—Two So-watt valves in parallel; 
combined choke and push-pull transformer coupled. 

For the anode current supply to the 5-watt valves, 
accumulator H.T. is used, while for the 2,200-volt supply 
to the 50-watt valves rectified and smoothed A.C. is em. 
ployed. A potentiometer arrangement is also available 
by means of which all valves may be supplied from the 
A.C. source. Filament current is derived from a 12-volt 
storage battery. 

The input amplitude to the amplifiers is kept under 
observation by means of a valve voltmeter, and thë 
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EDKA 309.1 Metre 


Transmitter.— 
average value kept constant , , 
by means of a potentiometer. N 


In case of emergency the 
output from the amplifier 
can be controlled at the 
transmitter. 


Power Supply. 


Power for the station is 
obtained from two neigh- 
bouring sub- stations of a 
public supply company. The 
supply is 3 Phase at 4, ooo 
volts and 60 cycles, and on 
arrival is immediately trans- 
formed down to 220 volts. 

The filament current for 
the oscillator and modulator 
power Valves is obtained 
through the medium of 
motor generator sets, giving 
a D. C. output at a pressure 
of 15 volts. : 

High- tension current for the transmitter is supplied 
from the A.C. mains through a step-up transformer, 
rectifying valves, and.a smoothing circuit. Three single- 
phase transformers are used to step-up the supply from 
220 to 22,000 yolts, the power being regulated by chokes 
in series with each primary winding. Filament heating 
current is ‘supplied from a specially insulated transformer 
connected in one phase of the supply, the filament volt- 
age being read from a meter on the rectifier panel sup- 
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Fig. 3 Fundamental circuit of the 309.1 metre transmitter. 
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Fig. 4.—A corner of the machine room. 


plied through a 1 to : transformer. This permits the 
use of long leads without affecting accuracy. 

There are three rectifier frames, each containing twelve 
WC-61 type water-cooled valves, and a conservative rating 
of the power output is 12 amps. at 16,000 volts from 
each rectifier. The valves are mounted in pairs, and are 
effectively protected from transient phenomena by surge 
gaps and chokes: A special delayed-action relay is also 
connected in the filament circuit to prevent application of 
the full filament voltage 
before the filaménts have 
warmed up; this is neces- 
sitated by the exceedingly 
: T.+ low resistance of the fila- 

ments when cold. 

The filter circuit con- 
sists of a 5-henry choke 
coil and a 12 mfd. con- 
denser of unit construction 
built for a normal operat- 

ing potential of 10,000 
volts. This voltage ripple 
after passing the choke is 
inaudible, and cannot be 
detected in the oscillo- 
graph when using a 3in. 
deflection. 

Two similar 5-henry in- 
ductances are used for the 
modulation choke, and are 
installed in the basement 
along with the smoothing 
choke. 
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Control. 

The whole station may 
be controlled from one 
desk, which follows gene- 
rating station practice in 
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Fig. 5.—General view of the apparatus room at KDKA. 


being adequately provided with push buttons and signal 
lights. The chief operator is stationed at this desk, a 
second operator being stationed in the apparatus room for 
the purpose of making adjustments of wavelength, fila- 
ment voltage, etc/ 


Station Efficiency. 


The use of water-cooled valves enables the efficiency 
of the station to be arrived at with a considerable degree 
of accuracy. The oscillator efficiency, f. e., the ratio of 
power in the acrial to power in the anode circuit of the 
valves, was found to be 67 per cent. over a wide range of 
powers. This is a remarkably good figure having regard 
to the fact that the station is built on a commercial basis. 


“ Accumulator Charging, Maintenance 
and Repair.“ Intended for the use of all 
interested in the charging and upkeep of 
accumulators for wireless work, motor car 
lighting and starting equipment, and for 
country house lighting plant, by W. S. 
Ibbetson, pp. 118, with 33 illustrations 


— —ä—ä ‚ ee eee ee eee ee eee ee ea) 


BOOKS AND 
CATALOGUES 


·G—„— H * 


The aerial circuit resistance, arrived at by the usual 
method, came out at 10.8 ohms, while with the heat loss 
method a value of 10.73 ohms was obtained -a difference 
of less than « per cent. 

The primary circuit resistance was found to be 0.3 
ohms by two independent methods. 

During the early tests of this Station some interesting 
comparisons were made by transmitting alternate items 
of the programme, from the old station at East Pittsburgh 
and the new station, reports being sent in from Westing- 
house representatives in all parts of the United States. 
Observers were unanimous in reporting a considerable in- 
crease of signal strength, especially at distances over 300 
miles. 


Valco Limited (Tabor Grove, Wimble- 
don, London, S. W. 19.). Price list of 
valve repairs. 
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Clarkes (Redditch, Lanes). Leaflets 
descriptive of “ Sinew ° terminals and 


and diagrams. Published by Sir Isaac 
Pitman & Sons, Ltd., London; price 
3s. 6d. net. 
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“Five Simple Wireless Sets.“ A simple 
Crystal Set, a Selective Crystal Set, a 
Single-Valve Reaction Receiver, a Single- 
Valve Amplifier, a Two-Valve Amplifier ; 
by J. H. Watkins, pp. 46, with 17 illus- 
trations and diagrams. Published by the 
Radio News Bureau, Ltd., London (being 
No. 1 of the Home Wireless series); price 
0 o OOo 

“ Bildrundfunk (Transmission and Recep- 
tion of Pictures and Television), by Dr. 
A. Korn and Dr. E. Nesper, pp. 104, with 
65 illustrations and diagrams. Published 
by Julius Springer, Berlin. 


RECEIVED. 


We have received from the Bell Tele- 
phone Laboratories, Inc., New York, re- 
prints of various papers by members of 
their technical staff, including the follow- 
ing which relate to wireless matters :— 

No. B185.—“ Theory of the Operation 
of the Howling Telephone,” by Harvey 
Fletcher. 

No. B192.—‘‘ A Static Recorder,” by 
H. Ts Bris, 

No. B194.—“ Directive Diagrams of 
Antenna Arrays,” by Ronald M. Foster. 

No. B199.—“ Portable Receiving Sets 
for Measuring Field Strengths,” by Axel 
G. Jensen. 


system of set wiring. 
O 0 00 


Excelsior Motor Co., Ltd. (King’s 
Road, Tyseley, Birmingham.). Catalogue 
of Excelsior Wireless Products. 

O0 0 00 

The M. A. P. Company (Gt. Lister St., 
Birmingham). New catalogue of wireless 


sets, transformers, coils, etc., etc. 
0000 


Radio-Are Electrical Co., Ltd: (Ben- 
nett Street, Chiswick, W..). Catalogue 
of Liberty“ Wireless Specialities, ìn- 
cluding sets, accessories and components. 

O 


The Benjamin Electric Ltd. (Brant- 
wood Works, Tariff Road, Tottenham, 
London, N.17). Catalogue of Benjamin 
wireless products and details of Benjamin 
shortpath valves. 
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BRANDES LIMITED . 


The Brandola 
737 
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The Table-Talker 


Audio Transformers 
17/6 
1-5 lack case); 1-3 (brown case) 
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Matched Tone Headphones 
20/0 


EXPERTS 


IN 


NEW PRODUCTS 


296 REGENT STREET 


BY 


“OLD HANDS’ 


The penalty of early achievement is that 
reputation must be maintained at all costs. 


In the new Brandes range will be found the 


same guaranteed excellence. Seventeen years’ 
experience bears fruit in perfect performance 
and finished workmanship. Though Brandes 
are in the front rank prices are kept within reason- 
able limits; there is nothing to prevent you hav- 
ing the satisfaction of a best quality instrument. 


Brandes 


From any reputable Dealer. 


— Material 


THE AUDIO TRANS. 
FORMER. 


amplification frequency curve. 
Also 2nd stage 1 to 3. 


THE BRANDOLA. 
Greater volume with min- 
imum current input. Large 
diaphragm gives fulness to 
upper and lower registers. 
ainut plinth, electro-plated 
fittings. 


THE TABLE-TALKER. 
used in the con- 
struction of goose-neck horn 
elirsinates metallic harshness. 
Adjustable. Height 18’, neutral 
brown finish, padded base. 
MATCHED TONE HEAD- 
PHONES. 


The synchronised effort of both 
receivers discovers greater sensi- 
tivity and volume and truer tone 
Light, comfortable and sturdy. 


THE BRANDESET N. 
Excellent for long-range loud- 
speaker work. traight line 
frequency Condenser tuning. 
Reaction and grid-bias. Fixed 
coils and throw-over ” switch 
for long and short waves. 


THE BRANDESET III. 
The same ingenious character- 
istics as the 2-valve receiver. 
Employs an extra stage of 
audio frequency. All battery 
nae plaited into one 
ead. 


THE ELLIPTICON. 
Driving unit of sporia design. 
No di a small 


armature which reacts to the 
faintest impulse. Special 
sound producing cabinet. 
THE TABLE CONE. 
Attractive Cabinet. Circular 

i with sensitive driv- 
ing unit and large ag 
Superior to any similar - 
speaker at the price. 


LONDON. V. I 


The Brandeset III 


£8 10 0 


(Exclusive of Marconi Royalites 
and Accessories) 


The Brandeset II 
£6-10-0 
(Exclustve 7 3 Royalties 


The Ellipticon 
£5 - 10 -0 
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Service Advertising 


Advertisements for The Wireless World ? are only accepted from firms we believe to be thoroughly reliable. 
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ADVERTISEMENTS. 


Also Suitable 85 rie 
sistance, choke and 
transformer coupling 


„„ à Amps: bs. 
Red should always wonderful music came from PRICE 1816 
Bil, Volts: 76 the Jones’s house. Passers- by 
PRICE 14l- stopped and listened. Could it 
be Radio? No, each one decided, 
Radio could never be as lifelike 
S.P. 18 BLUE. as this. 


Extra high ampli- 
fication valve. De- 
signed for resistance 
capacity, choke and 
early stages of trans- 


HE OTHER NIGHT 


So the Jones’s became famous in 
the neighbourhood as a talented 
family. But all the time it was 


ampliar. o TE radio—the Jones’s set had been 
„ equipped with 
PRICE 14l- 


Mention of 


BEN7AMIN 


SHORTPATH 


RADIO VALVES 


Anode and filament are very close together and 
therefore the Electrons traverse a very short path. 
This increases amplification. A specially designed 
filament: consumes less current. Tone is improved. 
Ask your dealer or write for descriptive leaflet 
giving curves. 


THE BENJAMIN ELECTRIC LTD., 
Brantwood Works, Tottenham, N. 17. 


S.P. 18 RED. Aa 55. i 

A real Pgs volt Avery economical 

Designed specially valve For heh 

amplification Ser aoe eren 
alway. 

used in last sta e for troepe dle A 5 bed 

operating Should always be 

speaker. It is also sued) 

Suitable as a detector Fil. Volts: 5'5. 

5 „ Amps.: 8. 
mps. . PRICE 18/6 
PRICE 14l- sa 

— — så S.P. 55 BLUE. 
41 amplifcaton he J 9 b 3 hich 55 
valve. - 
l 

valve 1 750 7 I ones Ss oecome mach resislance 
Desig asa hi St = 

fre 2 pb pees pie’ 
amous Ae 


tier or h 
* 


FH. F. for defect 
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A Section Mainly for the New Reader. 


VALVE OR CRYSTAL 
RECTIFICATION. 


In last week’s issue we considered 
superficially some of the factors in- 
volved in deciding whether a crystal 
or valve should be used as a rectifier, 
primarily from the point of view of 
rectification as such, and also in view 
of the problem of coupling the de- 
tector to an L.F. amplifier. It is 
now proposed to treat the subject of 
the alternative methods of rectifica- 
tion as they effect sensitivity, selec- 
tivity, and H.F. amplification. 

It may be said at once that there is 
little advantage, from the point of 
view of range, in adding a crystal 
detector to an H.F. valve unless a 
carefully designed coupling is used. 
The same remark really applies to 
any form of H.F. amplification, but 
as the crystal cannot supply re- 
generation or reaction, as can the 
valve, inefficiency in this respect is 
more clearly evident. Thus, when 
the latter detector follows even a 
very poor H. F. stage, the real in- 


efficiency is masked by the fact that 


a considerable degree of reaction is 
obtainable from one or both of the 
valves, and the set as a whole may 
appear to be sensitive, although the 
H. F. valve is more or less a pas- 
senger. 


In considering whether we shall 


use a simple detector valve or an 
H. F. valve with crystal detector, the 
fact that an extra tuned circuit is 
obtainable with the latter combina- 
tion must be taken into consideration, 
as this will give an improved overall 
selectivity, due to the filtering effect 
of the circuit. Moreover, there will 
be no need to insert a leaky grid con- 
denser with positive bias, thus the 
grid circuit of the valve will be prac- 
tically undamped except for the pos- 
sible load of the aerial, and greater 
selectivity and sensitivity will result. 

If crystals of the more popular 
types are used, with conventional 
couplings, such as are shown in 
Fig. 1, the damping in the anode cir- 
cuit will be so high that little advan- 
tage will be gained. In the diagram 
(a) represents the usual tuned-anode 
arrangement, and (b) the tuned trans- 


former method of coupling. To 
make the use of the crystal worth 
while, it is necessary to reduce its 
damping. _This can be done by in- 
creasing the proportion of capacity 
to inductance in the tuned circuit by 
using a large condenser ; this is not 
altogether a practicable method, due 
to the difficulty in covering a reason- 
ably wide wavelength band, although 
it may be adopted with success with 
detectors such as carborundum, which 
have a fairly high resistance and do 
not call for an exceptionally large 
capacity to give a fair degree of 
selectivity and sufficient freedom from 
damping. Generally speaking, how- 
ever, the methods shown in Fig. 2 (a) 
and (b) are preferable. Here the 
voltage applied to the detector (and 
consequently the current taken from 
the tuned circuit) 1s reduced by con- 
necting the crystal and output circuit 
across only a portion of the total in- 
ductance. 

Generally speaking, if a suffici- 
ently low damping is arranged for, 
some form of neutralised or balanced 
coupling must be used. The general 


Fig. 1.—Couptiag a 
i Tuned transformer. 


A 21 


to an H.F. vaive. 


(a) Tuned anode: 


Fig. 2.—Valve-crystal H.F. couplings giving increased selectivity 


with reduced damping. 
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design of a modern intervalve H.F. 
transformer may be closely followed, 
bearing in mind, however, that there 
will be little object in reducing losses 
beyond a certain point. 

It is unfortunate that the resistance 
of a crystal combination varies con- 
siderably with different points of con- 
tact and the degree of pressure; this 
feature, in spite of the undoubted 
advantages of this type of detector, 
will probably prevent its extended 
use, in conjunction with H.F. valves, 
except by experimenters and those 
who are not averse to making occa- 
sional adjustments, with, at the same 
time, a fair knowledge of the reasons 
for such adjustments. 
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ELIMINATING THE H.F. VALVE. 

Regular readers will have noticed 
that, as a general rule, switching ar- 
rangements for H.F. valves are not 
shown in the pages of this journal. 
This is because experience has shown 


that there is a grave risk of introduc- ` 


ing capacity and other losses. | 
There is, however, little difficulty 
in cutting out a single neutralised 
H.F. stage. This may be done by 
merely switching off the filament. It 
will, as a rule, be necessary at the 
same time to deneutralise by a slight 
movement of the balancing condenser. 
If this does not give sufficient signal 
strength, it is permissible to light 
dimly the filament of the H.F. valve. 
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DISSECTED DIAGRAMS. 


SEPTEMBER 22nd, 1920. 


“Worked under these conditions, the 


valve is probably taking only a very 
small current in both filament and 
anode circuits, and the arrangement 


may be considered as efficient. 
0000 


THE AERIAL LEAD-IN. 


Ex-Government field telephone 
cable, having a number of strands of 
tinned steel wire with an insulated 
covering, is still widely sold for use 
as aerial wire. It has been found 
that this wire, when bared for con- 
nection to an external lead-in ter- 
minal, is apt to rust. This may te 
prevented by twisting the various 
strands together and coating with 
solder. 


Step=bysstep Wiring in Theory and Practice. 


No. 44 (b).—A Two-stage L.F. Amplifier. 


(Concluded from last week's issue.) 


In this series of diagrams it ts hoped to make clear the steps to be taken in converting theory into 

practice in the construction of various typical wireless instruments. The L.F. amplifier shown below, 
which is suitable for connection to a detector valve with or without H.F. amplification, has one 
resistance- and one transformer-coupled stage, and is of a type which can be recommended. 


OUTPUT 


® 


The L.F. transformer is wired up with its primary in the anode 

One end of its secondary connects to 

the grid of the second valve, and the otber end to filament 
through a bias battery. 


circuit of the first valve. 


<> 


OUTPUT 


{> 
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D INPUT > 


The anode circuit of the second valve is completed through the 
loud-speaker (with its shunting condenser) and the H.T. battery. 
The input terminals, A and B, are for connection to plate 


filament of the preceding detector valve. 
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News of the Week in Brief Review. 


HAPPY MAN. 


A writer in the North says that wire- 
less is a powerful agent for keeping 
people quiet. There are evidently no 
oscillators in his neighbourhood ! 

0000 
FIRE BRIGADE WIRELESS. 


The Vienna Fire Brigade is being 
equipped with wireless telephony trans- 
mitters and receivers in order that com- 
munication can be maintained with head- 
quarters during attendance at a fire. 

0000 
HEART BEATS BROADCAST. 


The High School for Physical Develop- 
ment situated at a eee a suburb of 
Berlin, has installed a low-powered 
broadcasting station. The programmes, 
which are broadcast every Tuesday even- 
ing on 300 metres, include the transmis- 
sion of heart beats and similar biological 
phenomena. 

0000 


JOY IN POLAND. 


Listeners in Poland are now enjoying 
greater freedom in view of the with- 
drawal of Government restrictions on 
wireless reception. The procedure for 
obtaining licences has been simplified, 
but it is understood that severe peualties 
will be imposed on “ pirates.” 

; O0 0 00 

BANISHING BOREDOM ON TRAINS. 

The Canadian National Railways, in 
issuing a list of broadcast programmes 
for reception on express trains during 
September, invite passengers to send in 
their opinions of the service. Special 
efforts arc being made to provide light 
programmes which will appeal to the 
traveller without boring him. 

0000 
MARCONI’S LOUD-SPEAKER 
“A NUISANCE.” 

The Dartmouth Town Council passed 
a hearty vote of thanks to Senatore Mar- 
coni recently for the pleasure afforded 
by the nightly broadcasting of music 
from the loud-speaker on board the 
Elettra in Dartmouth Harbour. One 
resident had written complaining of the 
„ nuisance,” but the Mayor regretted 
that there was someone 80 narrow as 
to consider those splendid performances 
a nuisance.” i 
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THE DANGEROUS CASQUETS. 


The new radio-electric ‘lighthouse ”’ 
at the Casquets, off Guernsey, has just 
been put into operation. 

O00 00 


5 A RADIO PROCESSION. 


The opening of the Radio World’s Fair 
in New York last week was signalled by 
a procession down Broadway headed by a 
mobile broadcasting station. Using the 
call sign 6XBR, the mobile station trans- 
mitted a programme, which was relayed 
by the local broadcasting station WFBH. 
The Mayor of New York received the 
procession and greeted manufacturers 
and guests of honour. 

ooaa 


DID YOU MEET HIM ? 

One evening during the Olympia Show 
an enterprising gentleman made a tour 
of the stands selling tickets in a raffle 
for a large box of cigarettes, explaining 
that the draw would take place at 8 p.m. 
at a certain well-known stand. When 
at 8 o'clock the expectant ticket-holders 
visited the stand in question they found 
that nothing was known of the per- 
suasive gentleman, who has not been seen 
since. 


BELGIAN RADIO EXHIBITION. 


Belgium is holding an International 
Radio Exhibition this week at the Palais 
des Fêtes, Ghent, under the auspices of 
the Radio Club Gantois. 


0000 


NO CHANCE FOR THE PROFITEER. 


Traders of the ‘‘smart’’ type are 
having an unfruitful season at Toulouse, 
where loud-speakers have been set up in 
all the public markets. For three hours 
every morning Radio Toulouse keeps the 
public informed by means of the loud- 
speakers as to the correct current prices 
for the various commodities. 


o Oo OO 
RADIO SOCIETY OF GREAT BRITAIN. 


The Radio Society of Great Britain 
will hold the opening meeting of the 
1926-27 session this evening (Wednesday) 
at 6 p.m. (tea at 5.30) at the Institution 
of Electrical Engineers, Savoy Place, 
W.C.2. Prof. W. H. Eccles, D.Sc., 
F.R.S., will open a discussion on The 
Relative Values of Long and Short Wave 
Communication and their Future Pos- 
sibilities.” 


TELEVISION IN THE MAKING. Mr. John L. Baird photographed beside his 


television exbibit at the Science Museum, South Kensington. 


The apparatus on 


view consists of the gear used by Mr. Baird in his earliest experiments. 
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BROADCASTING OF THE FUTURE. 

Successful broadcasting will be a judi- 
cious assortment of the grave and gay, 
the educational, moral, and religious, and 


what is called rather vaguely the economic. 


If wireless annihilates space it had better 
do it effectively; and to do it effectively 
it must, operate with impartiality and 
judgment in many spheres.” —The English 
Review, September, 1926. + 
0000 
RADIO CROPS. 

So remarkable have been the results 
attending experiments with crops in the 
vicinity of wireless aerials near Potsdam 
that the Prussian Government has 
appointed a scientific 
investigate the phenomenon. 

Two fields, one with a number of aerials 


and the other without them, are being 


used for the tests. It is reported that 
the field with the aerials, notwithstand- 
ing poor soil, has produced rich crops of 
wheat, rye, potatoes, and other vegetables, 
whereas the other remains unproductive. 
00030 N 
WHAT THE TRAVELLER SAW. 

No one who has not stayed in remote 
hamlets can have any idea of the dif- 
ference which the wireless set has made 
in the life of the countryside. The in- 
tellectual isolation of the countryside is 
a thing of the past. The old-time cot- 
tager had only a dim perception of the 
great world beyond his narrow world; 
to-day the voices of prince and politician 
speak to him in his own cottage.’’— 
H. V. Morton in the Daily Express. 

oo0oo0o0 
“HALLO” FROM THE ATLANTIC. 


Passengers on board the Atlantic liner 


‘Leviathan ’’ can now avail themselves 
of a fommercial wireless telephone ser- 
vice to any city in the United States 
while the vessel is within 2,000 miles of 
New York. Conversation is also pos- 
sible with other ships. 

The charge for the new service is £1 
per 1.000 miles for a three-minute con- 
versation. 

0000 


A WIRELESS DEBATE. 


A debate on the subject: “ That it 


is impossible to obtain absolute purity 
with a valve detector,“ is to be held 
by the Institute of Wireless Technology 
on Octuber 6th at the Engineers’ Club. 
Coventry Street, London, W. The debate 
will be opened at 7 p.m. by Mr. Y. W. P. 
Evans, M. I. R. E., in support of -the 
motion, and Dr. F. T. Fawcett, M. A., 
Ph. D., D. Sc., will speak against. 

A further meeting of the Institute will 
be held on November 10th. 

0000 - 
BROADCASTING AND THE CLUBS. 
By arrangement with the Radio 

Toulouse Station, the Federation of the 
South Western Radio Clubs of France 
will make use of the microphone in order 
to broadcast the reports, observations, 
and suggestions of the seventeen radio 
clubs which comprise the association. 
The Toulouse broadcasting authorities 
will thus be brought into close touch 
with the expressed opinions and the re- 
quirements of the chief sections of wire- 
less amateurs in the south of France. 


commission to. 
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DELUGE IN U.S. PATENT OFFICE. 

A flood of radio patent applications is 
threatening to overwhelm the United 
States Patent Office. Although the 
number of examiners handling wireless 
applications has been almost trebled, 
1,850 petitions are pending, as compared 
with- 1,594 on January Ist, and the wire- 
less department is five months in arrear. 

Applications increased to such an ex- 
tent after broadcasting attained popu- 
larity that a separate department was con- 


‘stituted in Aupust, 1924, but even with 
twelve assistants it has steadily lost. 


ground since the beginning. 


WORLD’S LARGEST HOSPITAL SET? 
This receiver installed: in the North 


Evington pegon É, Leicester, operates 

652 pairs of headphones and 20 loud- 

speakers. The H.F. and detector unit can 

be seen on the extreme left, followed by 

the amplifiers. The installation is de- 
scribed below. 


WIRELESS FOR THE SICK, ` 

The North Evington Infirmary, Leices- 
ter, has been equipped with what is 
probably the largest wireless pace vig 
installation in any hospital in the world. 
The cost of the equipment, which was met 
by spontaneous public subscription, was 
nearly £1,200, the whole of the money be- 
ing collected in a very few weeks. 

There are 652 plugs for the attachment 
of headphones, and 20 plugs for loud- 
speakers, the latter being on a separate 
circuit. 

The set comprises one H. F. stage 
which can be switched out of circuit; a 
detector followed by one stage of resist- 
ance capacity coupling, and a series of 
amplifying valves, one for each 100 head- 
phones, three for the loud-speaker circuit, 
and two for the Maternity Block and New 
Nurses’ Home circuit. 

Two banks of accumulators supply L.T., 
one bank being in circuit and the other 
on charge from the mains by means of a 
Tungar unit. H.T. is also obtained from 
the mains. 
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NEWS FROM THE CLUBS. 


Proposed New Birmingham Society. 

It has been proposed to form a radio 
society for the Birchfields and Witton dis- 
tricts of Birmingham. Wireless enthu- 


- siasts interested in the proposal are asked 


to communicate with Mr. S. J. Phillips, 

61, Broadway, Handsworth, Birmingham. 
00030 i 

New Transmitters’ Society. 

The inaugural meeting of the QRP 
Transmitters’ Society was held at Wan- 
stead on Friday, September 10th. The 
Society has as its object the furtherance 
of low-power transmission and short-wave 
work generally. Hon. secretary : Mr. 


L. J. Fuller (6LB), Glenburn, 13, Seagry 


Road, Wanstead, Essex. 


0000 


Preston Society’s Ambitious Programme. 


At the third annual general meeting of 
the Preston and District Radio Research 
Society, held on September 6th, an un- 
usually interesting syllabus was discussed. 
Among the subjects which will come under 
review during the winter session will be 
Modern Loud-speaker Design,” Micro- 
phones and Amplifiers used by the 
B. B. C., and ‘‘ Behind the Scenes in 
Broadcasting,’ the last named to be dealt 
with by Mr. Edward Liveing, the station 
director of 2ZY. A competition is to be 
held in which prizes will be given for 
(1) neatest sets, (2) most novel sets, and 
(3) most efficient sets. 

The reports on the Society’s work during 
the past year showed a sound position, 
notwithstanding an active and expensive 
season. 

Full particulars of membership can be 
obtained from the hon. secretary, Mr. 
John B. Cookson (2BDA), 14, Lune 
Street, Preston. 

0000 

Selfridge Radio Exhibition Prizes. 

We have been asked to publish the 
following list of prizewinners in the com- 
petition for amateur-built sets organised 
in connection with the Selfridge Wireless 
Exhibition :— oh i 
; SECTION 1. 

First.—A. H. Hatton, Hackney and 
District Radio’ Society. 

Second.—Oglanda Radio Society (hon. 
sec. J. Sewell). 5 

Third.—P. J. Muscutt, Croydon and 
District Radio Society. 


SECTION 3. 
First.—H. Budd, Woolwich Radio 
Society. 
Second. R. W. Emerson. 
Third. R. W. Emerson (Wireless 
League). 
SECTION 6. 


First.—Oglanda Radio Society. 


Second.—H. Budd, Woolwich Radio 
Society. 
Third. — A.  Brackensey (Wireless 
League). . 
SECTION 7. 
First.—P. Emsley (Selfridge Radio 
Society). j 


No awards were made in Sections 2. 4, 
and 5. One prize only was awarded in 
Section 7. 
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Further Interesting Show Items. 
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THE NEW DEVICON CONDENSER. 


Radio Devices Co. introduced during 
the exhibition a new type of condenser 
designed to give straight line frequency 
tuning. The plates as well as the end 
mounting pieces are of brass, the fixed 
plates being supported at three points in- 
stead of two, as is often the case with the 
very narrow type of straight line frequency 
plate. The employment of three securing 
points for the fixed plates is probably a 
good feature, particularly when ebonite is 
used for the insulating material, as it-must 
not be overlooked that, should the ebonite 
supports warp, the plates will become dis- 
placed and the condenser will in con- 
sequence lose its calibration. In the case 
of the Devicon condenser, however, the 
ve which support the fixed plates 
also serve as spacers between the end 


mounting plates, and therefore the use of 


three spindles is perhaps all the more 


ene 
he top bearing is nearly lin. in length 
and is conical in shape, the spindle being 


N 
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All-brass Devicon condenser fitted with 

conical type bearing and ball race thrust 

bearing, and designed to give straight 
line frequency tuning. 


driven up into position by a ball race 
thrust bearing at the lower end. The 
setting of the plates is adjusted by means 
of a screw and locknut. The moving 
plates are spaced by means of brass 
washers and are bonded together at the 
tips. Reliable contact with the spindle 
is made by a hard bronze spring pressing 
on the end of the shaft. The condenser 
is attached to the panel by one-hole fixing, 
whilst a tapped hole is also available for 
taking a screw to prevent the condenser 
rotating. 

A cleanly moulded Ain. Bakelite dial is 
supplied with brass bush and grub screw, 
the scale being divided into 180°. 


Radio Devices. Company, Newdigate 
Street, Nottingham. 
0.000 


THE NEW COSMOS VALVES. 
The new Cosmos valves are con- 
structed on the shortpath"’ principle, 
as are most of the earlier types produced 
by the same makers, and are of extremely 
high efficiency. 
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The Type S.P.55/R is shown as having 
a voltage amplification factor of 6, with 
the very low internal impedance of 3,500 
ohms. It takes a filament current of 0.25 
amp. at 5.5 volts, with H.T. up to 120 
volts with a bias voltage of 12. It will 
thus handle voltage swings of large ampli- 
tude without valve distortion, and would 
seem to be particularly suitable for follow- 
ing a choke or resistance-coupled stage, as 


A 
W 
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The new Cosmos valves, type DE55 and 
SP55R.. 


in this position the avoidance of grid cur- 
rents is a matter of great importance. It 
is also suitable for use in transformer- 
coupled amplifiers where greater volume 
than usual 1s required. n 

Hitherto, a power-handling capacity of 
this order has usually been associated with 
an amplification factor of only about half 
that claimed for this valve. 

Another interesting new valve is the 
S.P.55/B, which has a voltage amplifica- 
tion factor of 55 with an impedance of 
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The new Success Super condenser and 


vernier dial. A ring of india rubber, C, 
is compressed by the small steel wheel 
attached to the arm, A, the expanding 
effect of the india rubher under pressure 
giving a critical yet positive propulsion 
to the spindle. The arm is fitted with a 
double ball race bearing, B. A quick 
adjustment is obtained hy rotating the 
knob, D, which is conveniently situated 
for operation when gripping the large 
diameter fine tuning control. 


only 55,000 ohms—a very low figure. Its 
filament consumes 0.09 amp. at 5.5 volts. 
It should be particularly suitable for use 
as a bottom bend” detector, with a 
high resistance in its plate circuit, and 
also for H.F. amplification with a neutral- 
ised tuned anode circuit. Indeed, it might 
even be possible to design an H.F. trans- 
former for it. As far as L.F. amplifica- 
tion is concerned, the application of the 
valve would appear to be limited by its 
small power-handling capacity, although 
it may be that the published curves are 
flattened considerably when a large resis- 
tance load is imposed on the anode circuit. 


Metro-Vick Supplies, Ltd., Trafford Park, 
Manchester. i ; 
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THE SUCCESS " CONDENSER. 


Beard & Fitch, Ltd., exhibited a new 
type of variable condenser, which is of 
excellent workmanship and good design. 
It is constructed mainly of brass, includ- 
ing the plates, with steel bearings. As is 
the case with all up-to-date components 
of this type, the rotor is in electrical con- 
tact with the frame; a good connection is 
provided through a “ pigtail ’’ of phos- 


A new type of variable condenser, giving 

critical control without the use of gearing, 

and occupying a panel space of only 
3} x2} in. 


phor bronze strip. A three-hole fixing is 
used. 

The slow-motion dial is of unusual and 
apparently very effective design. The 
drive is transmitted through a well-made 
friction reduction gear, which is engaged 
by the pressure of rubber pads which bear 
on the panel. No backlash can be 
detected. All the brass parts are polished 
ană gold-lacquered. 

Beard & Fitch, I td., 34, Aylesbury Street, 
Clerkenwell ~ E.C. 
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SLIDING PLATE CONDENSER. 


An entirely new principle in variable 
condenser design has been adopted in the 
new condenser shown by Ripaults, Ltd. 
The elongated plates used in the construc- 
tion of straight line frequency condensers 
fitted with rotating plates necessitates the 
allowance of liberal spacing on the instru- 
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ment panel in order to prevent the tip af 
the plates from fouling other components, 
and the provision of an overall length of 
Sin. is by no means unusual. The new 
Ripaults condenser is, however, accommo- 
dated in a space of 24in. x 3sin., and the 


plates can be designed to give either 
straight line wavelength or straight line 
frequency tuning. 

Both sets of plates are roughly rect- 
angular in shape, the fixed plates being 
attached by two bolts to an ebonite bar 
carried on a stamped brass frame. The 
moving plates, which are similarly held 
together by two bolts, are secured to a 
carriage which is arranged to slide on a 
pair of brass bars. Two springs normally 
drive the moving plates forward so that 
they mesh with the fixed plates, giving 
maximum capacity. A spiral cam en- 
gages on a roller attached to the moving 
plates, which causes them to slide along 
the guide rods. Reliable contact is made 
with the moving plates both through the 
long split sleeves on the guide rods and 
by soldering the ends of a pair of tension 
springs to the frame and the moving 
plates. A piece of fibre packing is held 
down under a spring washer to serve as a 
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Gent and Co.'s new loud speaker. It is 

of particularly attractive design, adjust- 

ment of the pole pieces being obtained 
by rotating the rosette on the front. 
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thrust bearing to the spindle and to pro- 


vide a suitable degree of friction. 
The principal merit of the design is that 
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The pattery eliminator with control unit 
of the Dubilier Condenser Co. 


a complete revolution of the dial is ob- 
tained when moving from minimum to 
maximum capacity, so that fine tuning is 
obtainable without the need for gearing, 


whust the capacity change in regard to 


any given movement of the dial for the 
purpose of producing straight line capa- 
city or straight line frequency tuning is 
controlled by the contour of the cam 
which propels 

A 4in. dial is fitted cleanly moulded in 
Bakelite and divided into 360°. This con- 
denser is attachèd to the instrument panel 
by the usual one-hole fixing method. 


Ripaults, Ltd., King’s Road, London, 
N.W.1. 
o OOo 
DUBILIER BATTERY- ELIMINATORS. 
Perhaps the most interesting battery 


eliminators to be seen at the Show were 
those developed by the Dubilier Con- 
denser Co., Ltd. Models are shown for 
use with A.C. or-D.C. supply which, 
although of somewhat extravagant design, 
probably represent the most perfect form 
of eliminators yet produced. Both D.C. 
and A.C. sets are built as two units, one 
including the H.T. rectifying or potential 
adjusting and smoothing apparatus, to- 
gether with the equipment for filament 
current supply, while the other is a con- 
trol unit which is used near a receiving 
set and connected with the mains appara- 
tus by means. of a multi-wire cable. The 
5 feature in both the A.C. and 

C. sets is that two secondary batteries 
are incorporated, which are placed on 
charge and discharge at regular intervals 
by means of an automatic switch, so that 
when one battery is connected through to 
the set the other is on charge. 

In the A.C. unit a small Philips gas 
discharge valve is used for providing the 
battery-charging current, whilst the recti- 


fying valve for H.T. supply makes use of - 


two filaments and a common plate so as 
to obtain more than one potential output 
with a single valve. 


Dubilier Condenser Co., Ltd., Ducon 
Works, Victoria Road, North Acton, 
W.3. 5 


— 


the moving plates. — 
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TRADE NOTES. 


A “Beco ” Novelty. 


To the novelties obtainable from a judi- 
cious combination of rotating cardboard 
shapes there appears to be no end. The 
latest is a cardboard representation of 
the “ Beco” loud-speaker, marketed by 
the British Electrical Sales Organisation, 
625, Australia House, Strand, W.C.2. By 
revolving the cardboard disc different 
Spaces are made to appear in which to 
insert notes of tuning adjustments for 
various stations. 

O0 0 00 
Attractive Marconiphone Publications. 

Three interesting booklets have reached 
us from the Marconiphone Co., Ltd., 210- 
212, Tottenham Court Road, London, W.1. 
One is a re-issue of the Marconi Leg 
Book which contains many pages suitably 
ruled for recording stations heard, wave- 
length, tuning adjustments, etc., ete. 
“The Story of the Marconi Valve ” deals 
with valve history from Fleming's early 
experiments up to the present Ais. In 
the booklet entitled “ Circuits for Build- 
ing Radio Receivers the reader will find 
many useful tips and a guide to Marconi- 
phone and Sterling components. 

O0 0 00 


Bowyer-Lowe Radio News. 

Messrs. Bowyer-Lowe, of Letchworth, 
are members of a growing number of radio 
firms who keep their customers posted on 


points of manufacturing interest by means 
of a printed periodical. The Radio 


e. 


3 


Dubilier battery eliminator with cover 
removed. 


News for the 1926-7 season contains an 
interesting article on superheterodyne re- 
ception and covers a wide range of acces- 
sories and components. 

O0 0 0 


Secrets of Ebonite. 


In a fascinating little brochure entitled, 
“The Gentle Art of Choosing One's 
Panel,“ the manufacturers of Radion 
panels outline the various points to be 
looked for in selecting ebonite for an effi- 
cient wireless receiver. The booklet is ob- 
tainable from the American Hard Rubber 
Company (Britain) Ltd., 13a, Fore Street, 
London, E.C.2. 
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THE RUBEN RECTIFIER. 


A New Contact Rectifier for Trickle Charging. 


d By A. DINSDALE. l 


HOSE readers who are blessed (or cursed, accord- 
ing to the point of view!) with an A.C. electric 
lighting supply will be thoroughly conversant with 

the trials and tribulations inseparable. from attempts to 
charge their own L.T. and H.T. accumulators from this 
source. The transmitting amateur who endeavours to 
make the mains supply the high voltage D.C. required 
by his transmitting valves may also incline to bitterness 
on the subject, unless he be one of those plutocratic high 
power merchants who can afford to instal a two-electrode 
valve rectifier, and even he may become annoyed when a 
valve burns out. 


Electrolytic Rectifiers. 


Electrolytic rectifiers are frequently used for charging 
accumulators, but they have many disadvantages peculiar 
to themselves. Solutions have a wonderful way of turn- 
ing green, brown, and purple, of crawling out of the jar 
and playing havoc with carpets, or growing a rich layer of 
mould which smells worse than it looks. In any case, the 
lady of the house usually has something to say about it, 
even in the case of those rectifiers with good, well- 
behaved solutions in them, for even they can be spilled. 

In the face of these disadvantages, therefore, it is not 
to be wondered at that inventors have for many years 
been trying to evolve a solutionless form of electrolytic 
rectifier, making use of the unilateral conduetivity of 
certain substances when placed in contact. Efforts in 


CURRENT AT A-B C. CURRENT AT C-D 


Fig. 1.—Diagrammatic arrangement of the Ruben rectifier unit. 
The shaded sections represent the composition discs and the 
uashaded sections the metal discs. The black sections indicate 
a non-rectifying junction between the metal and composition 
and 1 and 5 are in W through the clamping 

t 


this direction met with little practical success, however, 
as à brief outline of the work of Pawlowski (one of the 
leading investigators along these lines) will show. 

In 1904 Pawlowski produced a rectifier based upon the 
polarisation effect of a ‘‘ couple ’’ composed of plates of 
aluminium and cuprous sulphide. Such a ‘‘ couple,” 
in a sense, forms an asymmetrically conductive arrange- 
ment which allows current to pass only in one direc- 
_ tion, for when the aluminium plate constitutes the nega- 
tive terminal, current readily passes through the couple. 
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When it is used as the positive terminal, however, very 
little current is passed. 

The Pawlowski cell did not function as a rectifier 
until it was formed by sparking between the two 
plates, and this forming process had to be gone through 
not once, when the cell was new, but every time it was 
started up. This fact, together with its short life, 
rendered the cell totally unsuitable for commercial 
development. : 

Quite recently, howevef, Sinua Ruben, an American 
investigator, has solved the problem, and produced a 
solutionless electrolytic rectifier which is a thoroughly 
commercial proposition. 

The new Ruben rectifier 
makes use of no solution 
whatever. It consists essen- 
tially of a pair of discs be- 
tween which is formed a thin 
film,, which is an important 
contributory cause of the 
rectification. There 1S, 
however, no more moisture 
between the discs than there 
is present in the air under 
ordinary conditions, and the discs do not attract moisture. 
One of the discs is of metal, and the other one is made 
of a composition containing several different substances, 
most prominent amongst which are crystals of a copper 
compound. . 

The exact composition and treatment of the compound 
disc determines the life, current rating, and breakdown 
voltage of the rectifier. To find the best method of pre- 
paring the best discs for a particular purpose is a long, 


OUTPUT 


AC INPUT 


Fig. 2.—Equivalent circuit to 
Fig. 1. Showing bridge 
method of connection. 


slow process of trial and error, and the inventor natur. 


ally does not care to divulge these details publicly until 
the patent situation has been consolidated. 


A Commercial Proposition. 


The new rectifier has made its commercial début in 
America under the trade name of the Elkon ‘Trickle 
Charger. This instrument contains three units similar 
to that illustrated diagrammatically m Fig. 1. Referring 
to this figure, the A.C. output of the step-down trans- 
former, AB, is fed to the two metal discs 2 and 4. 
During one half of the applied A.C. cycle the current 
goes from 2 to 3 and from 4 to 5. During the following 
half cycle the current flows from 4 to 3 and from 2 to 1, 
thus accomplishing full-wave rectification, for the indi- 
vidual couples are bridge connected, as shown in Fig. 2. 

A highly important point in connection with all electro- 
lytic rectifiers is that when the working voltage per cell 
is run up beyond a certain limit, the wear goes up at a 
tremendous rate. Thus, a type of aluminium cell that 
will operate for hundreds of hours at 30 volts can be 
worn out in 20 hours at go volts, or in 20 minutes at 
120 volts. 
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The Ruben Rectifler.— 

For the Ruben cell the safe seine is 15. If this is 
exceeded very much the life goes down very fast. Thus, 
if a charger is required for a 6-volt lighting battery one 
Ruben cell will not be sufficient, because the gassing 
voltage of the battery is 7.5, and the secondary voltage 
of the charging transformer must run above that to pro- 
duce a charging current. The reverse voltage tending to 
break down the rectifier is the sum of these two voltages. 
If the R.M.S. transformer voltage is only 8, then the 
peak voltage will be about 11. Added to the battery 
voltage this becomes 18.5, which is too much for one 
cell. 2 


Details of the Elkon Charger. 


Actually, in the Elkon Trickle Charger, the trans- 
former voltage is above 8, and three rectifier cells are 
used in series, so that each cell is working well below its 
safe limit, thus tending to give the combination a long 
life. 

Those who have operated a valve transmitter with an 
electrolytic plate supply rectifier know how extremely 
difficult it is to make a number of cells work properly in 
series. Some of them simply insist on doing nothing but 
make fireworks, while others go dead entirely, leaving the 
remaining ones to do the work.~ This throws an extra 
strain on the active cells, so that they rapidly wear out 
and die. The result is that although one cell may handle 
100 volts, it takes about 10 cells to handle 300 volts, 
or 100 to handle 3,000 volts, working half-wave all the 
time. There is a perfectly sound reason for this. If 
for any reason a single cell breaks down for an instant 
the remaining cells have to handle a little extra voltage. 
Very soon one of them gives up altogether, and this 
rapidly becomes general. 

The cure is to let each cell work for its own transformer 
secondary, but in a 3, ooo-volt rectifier this would 
obviously be impossible. 


Fig. 3.—Circuit diagram of a pracucal trickle charger employing 
three Ruben units in series. 


In a 6-volt battery charger, however, it is perfectly 
practicable to operate several little bridge-connected recti- 
fiers from separate transformer windings and to connect 
their D.C. outputs in series, This is done in the case of 
the trickle charger under consideration, the full connec- 
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Thus, if one cell fails, 
no extra strain is thrown on the others, and, as the cells 
are plug-in units, they can easily be replaced. Working 
so far below the maximum safe voltage, however, the 
possibility of failure is very remote indeed, and it is 
claimed that the working life of the complete rectifier 
is practically indefinite. 

Through the use of the Ruben eckiger cell the new 
trickle charger is the first to operate efficiently without 
the use of liquids. It discharges no gases or vapours, 
and is therefore eminently suitable for use in high-priced 
cabinets and bureaux. 

Some idea of the contrast between the original Paw- 
lowski cell and the Ruben device can be obtained when 
it 1s considered that the former required an intense forma- 
tion current to cause the necessary decomposition of the 
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Fig. 4.—Comparative discharge curves for the Ruben cell (A) 
and the older Pawlowski cell (B). 


active surfaces. The latter requires no formation current 
at any time. Wide variations between limits, due to con- 
tinuously repeated sparking and 
course of operation, were characteristics of Pawlowski’s 
unit, and the maximum obtainable output gradually fell 
off with age. In the case of the new Ruben unit, the 
output remains consistently steady from first to last. 
(See Fig. 4.) 

Other features of the new instrument are that it is 
applicable to high voltages for H.T. battery use; it 
requires only a small size transformer ; it can be arranged 
in series-parallel for the development of any output; 
there is no sparking or re-formation required, and its life 
is practically indefinite. 

Rectifiers of this type have been put on continuous 
test for 2,400 hours, at the end of which period there 
was no measurable loss in efficiency. During the tests, 
stability characteristics were everything that could be 
desired. 


Other Applications. 


Development is now proceeding with a view to intro- 
ducing a companion device to the trickle charger, an 
H.T. battery eliminator. One already devised by Mr. 
Ruben has given exceptionally fine results. It has an 
output potential of 140 volts and a current capacity of 
150 milliamperes. It will, of course, be necessary to 
use a smoothing circuit in conjunction with such a recti- 
fier in order to get the absolutely steady D.C. required 
by receiving valves. 

The inventor has also proved the adaptability of his 
device for uses other than rectification, such as the pro- 
duction of oscillations, after the fashion of the oscillating 
crystal, and as a cut-out to prevent the flow of inverse 
currents. 
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reformation in the 


as to whether the 


NEWS FROM 


The Daventry. Aerial. 

A fortnight ago I drew attention to 
the technical improvements in hand at 
5XX for the purpose of extending 
Daventry's range. The engineers’ desire 
for secrecy forbade mention of the 
specific nature of the work, but it is 
revealed in the official announcement that 
a new aerial has been erected. 

The aerial is V-shaped, this arrange- 
ment overcoming the disadvantage of a 
central lead-in, which placed a consider 
able strain on the weakest portion of 
the system and actually brought down 
the aerial during a snowstorm last 
winter. 

At present there is no perceptible differ- 
ence in signal strength from 5XX. 
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More Oscillation. | | 
A noticeable increase is recorded in the 
number of letters arriving at Savoy Hill 
on the subject of oscillation. The 
„ Oscillating Oscars are evidently 
returning from the seaside. 
0000 


Eve at the Show. 

Before I visited the Show the reports 
from Olympia led me to believe that 
women were manifesting an unpre- 
cedented interest in all branches of wire- 
less und that the coming winter would 
see the fair sex devouring technical 
journals, building sets, and leaving father 
to nurse the baby. Half an hour at 
Olympia told a slightly different story. 
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The Feminine Taste. 

For women the paramount appeal of 
wireless still lies in broadcasting Stands 
with a technical flavour drew few women 
enthusiasts at Olympia, and it seemed to 
me that tasteful cabinets enshrining 
two- and three-valve sets evoked more 
feminine admiration than the world 
beaters ’’ with half a dozen dials and 
blue prints thrown in. 

0000 


Broadcast Programmes for the Colonies. 

Now that the season favourable for 
long-distance reception is rapidly 
approaching, the question has been raised 
B. B. C. could, and 
should, establish a short-wave station 
for the benefit of news-starved settlers 
in the Dominions. There is nothing 
startlingly new in this idea, which 
formed a topic of discussion in The 
Wireless World last April. 

The broadcast experiments on 32.5 
metres conducted by WGY, Schenectady, 
have demonstrated that the short-wave 
can work wonders in the matter of long- 
distance transmission, but the B.B.C. 
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By our Special Correspondent. 


engineers are still sceptical regarding the 
immediate possibility of establishing a 
service over really long distances. 
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Obstacles. 


Quite apart from the technical diffi- 
culties, however, there are the restric- 


tions imposed by our cautious Post Office. 


on the use of wavelengths below 300 
metres. In the extremely improbable 
event of permission being granted for 
short-wave broadcasting, changes would 
be necessary in the wavelengths of 
Government stations. We may take it as 
virtually certain that the B.B.C. will 
embark on no short-wave broadcasting 
scheme for many moons to come. 


BROADCASTING THE PIPES. A snap 
taken at Braemar, on September 9th, on 
the occasion of the famous games. Mr. 


Neill McLean, the Aberdeen Station 

Director, is seen behind the microphone. 

He is evidently shielding the instrument 
from the full blare of the pipes. 


ALL QUARTERS. 


No Juice? 
Husband: Hm! Funny pudding, 
this. ‘ 
Wife: Yes, dear. That's as far as 
[ got with the recipe when the radio 


broke down.—/ ve. 
9000 
No Pole, No Rent. 

Attack is the best method of defence. 
and I think the old adage must have 
inspired those courageous tenants of 
municipal houses who are now demanding 
aerial poles as part of the household 
equipment. A year ago borough councils 
had the audacity to place restrictions on 
the erection of wireless aerials, but the 
boot is now on the other foot. Why, in 
these enlightened days, should a house 
boasting of every modern convenience 
be. handed over to a tenant minus its 
wireless pole and insulated chimney 
bracket ? 
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A Glimpse into the Future. 

Considering that broadcasting has run 
its course for nearly four years, it is 
hardly surprising that many houses 
„For Sale now include an aerial and 
earth system as part of the property. 
Startling developments may occur in the 
next few years. We may read :— 

BRLXTON.—Commodious mansion, 5 
mins. stn., 3 miles 2LO, 3 bed, 2 sit., 
earth (buried bath), counterpoise (use- 
ful as hammock), 100ft. aerial (no 
spiders); also 6-valve Oscilladyne; 
owner going abroad; thinks it advis- 


able. 
And later, when wireless has gained a 
still greater hold on the community: 
IGAN.—Close to pier. Magnificent 
60ft. aerial. Bungalow attached. 
000 


A Danish Push.“ 

Denmark is launching out this winter. 
I hear that a new station is to be erected 
at Kalundborg of sufficient power to be 
heard by crystal users throughout the 


country. Moreover, the relay stations at 
Hjocring and Odense, which have been 
closed during the summer months, will 


soon blossom forth again with pro- 
grammes from Copenhagen. These pro- 
grammes are also relayed from Sord on 
1,150 metres. 

0000 
„Scandinavia Calling.“ 

The progress of broadcasting in Den- 
mark may be gauged from the fact that 
the number of licensed listeners has 
swollen from 30,000 to 90, 000 since 
Janiary last. An interesting scheme is 
under review for extensive co-operation 
between the broadcasting authorities of 
Denmark, Norway, and Sweden. We 
may soon hear Scandinavia calling.” 
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Where Seleetivity is Essential. 

It is not only in the wireless scts 
designed by the No. 8 hats that you come 
across real selectivity. You will also find 
it at the telephone switchboard at 2, 
Savoy Hill. The following conversation, 
I am told, took place the other night :— 

Lady Caller: Can I speak to an engi- 
neer about my set? 

Highly Selective Operator : Sorry, the 
engineers have gone home. 

L. C.: Oh, well; perhaps you can help 
me? 

H. S. O.: Perhaps 

L. C.: You see, I can't hear a thing. 
Do you think it would improve matters 
if I warmed the set? 

H. S. O.: You might try. 

L.C. : Thanks awfully; good-bye. 
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Talks. 


The B.B.C.’s programme of winter 
talks opens this week. Many familiar 
names figure in the list of speakers, in- 
cluding those of Mr. James Agate 
(dramatic critic), Mr. G. A. Atkinson 
ae critic), and Mr. Percy Scholes 
music critic). French readings will be 
continued by M. E. M. Stéphan, and 
the popular talks on ‘‘ Music and the 
Ordinary Listener“ will be resumed by 
Sir H. Walford Davies. Among speakers 
new to the microphone will be Prof. J. 
Arthur Thomson, Mr. C. Lewis Hind, 
and Mr. R. A. Watson Watt. 

‘* Atmospherics and the Atmosphere 
will be the title of Mr. Watson Watt’s 
talk from 2L0 on October 6th. 


0000 
Fiction and Humour. 

An attractive series consisting of 
fiction and humour opens on September 
24th, and will be continued weekly until 
the end of the year. Among the stars 
contributing to the series will be Mr. 
A. P. Herbert (“ A. P. H.” of Punch), 
Mr. Ashley Sterne (of The Passing 
Show), Mr. F. Anstey, and Mr. Collin- 
son Owen (“C. O.” of the Erening 
Standard). 
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Cutting Costs in Caledonia. 


Dignified exuberance has been occa- 
sioned in Scotland by the discovery of 
a kind of red sand which will funet ion 
as a detector and cost half the price of 
galena. 

This is all very well in its way, but 
it falls short of the ambitions of my 
friend, Mr. Angus McHaggis, of Aber- 
deen, who long ago suggested that free 
battery juice could be obtained by har- 
nessing the Falls o' Clyde.” You may 
also remember his brilliant plan for a 
cheap means of hardening soft valves. 
“Give them a week in Aberdeen,” he 
said. 
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Water, Water Everywhere 


Remarks have been passed upon the 
“watery °’ nature of several recent 
broadcasts. We have had talks from a 
Thames diver and a Channel swimmer, 
and a fortnight ago were treated to the 
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masticatory noises made by sea perches 
at the Zoo while enjoying their sub- 
marine supper. And now comes the news 
that arrangements are going forward for 
broadcasting the undersea sounds created 
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FUTURE FEATURES. 
Sunday, September 26th. : 
Lonnonw.—Massenet Programme. 
BIRMINCHAM.— Symphony Concert. 
CarpirF.—Famous Overtures. 
_Mawncnester. — The Mexborough 
Excelsior Male Voice Quartet. 


Meoaday, September 27th. 


Lonpoxn. — New Zealand Pro- 
gramme. ö 
BOURNEMOUTEH.— Manchester Calling 

Bournemouth. 


MANCHESTER. — Manchester 
Bournemouth. 

NEWCASTLE. Autumn Programme. 

. Grascow.—Light Orchestral Pro- 
gramme. 

ABERDEEN.—The Aberdeen Radio 
Players in A Gentleman's 
Gentleman.“ 

Tuesday, September 28th. 

LoNS DON. —“ Young England,“ a 
Light Opera by Basil Hood. 
ABTRDEEN.— Light Opera and Musi- 

cal Comedy. 

Betrast. — The 
Singers. 
Wednesday, September 29th. 


Lonpon.—A Chinese Programme. 

BramincHamM.— Varied Half-Hours. 

BournemoutTy.—Arn Instrumental 
Recital. 

Carpirr.—Light Descriptive Music. 
MANCHESTER. — Mildred Dilling, 
America’s Greatest Harpist. 
Thursday, September 30th. 

Lo N DON. B. B. C. National Concert 
relayed from the Royal Albert 

Hall. First Concert. 


Friday, October Ist. 


Lonpon.—The Victor Olof Sextet. 

CaRDIrr.— Irish Programme. 

NewcastLe.—The London Rad io 
Repertory Players in An 
Elder of the Kirk.“ 

EDINBURGH. — Scottish Command 
Military Searchlight Tattoo re- 
layed from Dreghorn Cast le, 
near Edinburgh. 


Saturday, Octeber 2nd. 


Lonpon.—The Radio Follies’ Con- 
cert Party. 

MANCHESTER.—Madrigals of Tudor 
Days. 

GLascow.—Scots Programme. 

ABERDEEN.—Light Orchestral Pro- 
gramme. 


Calling 


Round Table 


hy ships of the Navy and Mercantile 
Marine. 

A writer in the Manchester Guardian 
uts forward the suggestion that the 
B. C. is anxious that its last moments 
shall be associated as fully as possibile 
with all the heroic traditions of a watery 
grave! 
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Ye Chaste Stars ! 

Ii there is anything better than s 
‘* Knickerbocker Elo at the sods 
fountain for making the average Ameri- 
can gurgle with delight, it’s a ine 
pat on the back. He likes it laid on 
thick. 

The U.S, Department of Commerce 
knows this as well as you do, hence the 
trouble it has gone to im preparing an 
honor roll of radiocasting stations.” 
This roll carries the chaste names of all 


those stations who maintain their wave- 


lengths with high accuracy. So far only 
37 stations out of 600 are on the list; 
most ef these use quartz resonators. 
But the idea of the “ honor roll” is 
grandiose. What about it, Geneva’? 
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Light Opera Revived. 


2LO will broadcast, on September 28, 
the light opera, “ Young England,” which 
was originally produced at 's Theatre 


in 1916. The book is by Basil Hood and 
the music by G. H. Clutsam and Hubert 
Bath. Included in the cast are the follow- 
ing well-known broadcasters : - Miss 
Mavis Bennett, Robert Chignell, Joseph 


Farrington, Tommy Handley, Harold 
Kimberley, Miss Gladys Palmer and 
Stuart Robertson. 
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A Yodelling Turn. 

Mr. Peter van Dyke will be heard on 
September 29 in light Dutch numbers and 
yodelling. Mr. Jerome Murphy, the 
Irish entertainer, is another artist to 
broadcast on the same evening. The 
compère for this programme will be Mr. 
Leonard Henry, a newcomer to broad- 
casting. 
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Music Recitals Retimed. 


The music recitals which have hitherto 
been given nightly at 7.25, are now put 
on at 9.45, when more ‘people may be 
able to listen. Further, the recitals are 
not to be confined to the pianoforte, but 
are to include well-known wireless singers 
such as Miss Vivienne Chatterton, Dale 
Smith and Tom Goodey. Arrangements 
are also being made for violin recitals by 
William Primrose 

000030 
A Scottish Military Tattoo. 

Portions of the Scottish ae 
Searchlight Tattoo, which is being hel 
in the grounds of Dreghorn Castle, will 
be broadcast from Edinburgh on Septem- 
ber 28 and 30 and October 2. On Friday, 
October 1, the entire performance wi 
be relayed. 
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“Tommy, Make Room for your Uncle.” 
‘Riverside Nights,” now playing at 
the Lyric Theatre, Hammersmith, will 
furnish a broadcast to-morrow, September 
25. One of the items, In Queen Vie 
toria's Ampler Days,“ will be 
by a few words from Mr. Nigel Play- 
fair, introducing Mr. T. S. Lonsdale, who 
wrote and composed the song which bas 
been revived for Riverside Nigbts,"— 
“Tommy, make room for your Uncle, 
as long ago as 1876. Mr. Lonsdale is en. 
pected to make a brief reply which will 
also be broadcast. 


axe 
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WIRELESS CIRCUITS 


im Theory and Practice. 


21.—Low=frequency Amplification. 


By S. 


HE resistance-capacity method of coupling valves 

in cascade in ar amplifier, as described in the 

last instalment, was seen to be suitable for both 
low-frequency and high-frequency amplification, because 
the amplification obtained is more or less independent of 
the frequency of the oscillations. It was pointed out, 
however, that even this method is not efficient on high- 
frequencies where the wavelength is below about 1,000 
metres owing to the shunting effects of the various cir- 
cuit and valve capacities. No intervalve coupling has 
been found which is suitable for all frequencies ranging 
from those corresponding to the shortest wavelengths 
down to the lowest audible note frequencies, and there- 
fore in general the intervalve couplings have to be de- 
signed to suit the range of frequencies over which the 
amplifier is to operate. For this reason amplifiers are 
divided into two distinct categories, namely, high-fre- 
quency amplifiers and low-frequency amplifiers (or note 
magnifiers). The valve couplings described in the pre- 
sent instalment are suitable for low-frequency amplifica- 
tion only, and comprise two well-known metliods of 
coupling—choke-capacity coupling and transformer coup- 
ling the object being to give the fundamental principles 
involved, and the considerations which are necessary for 
obtaining the most efficient amplification whilst at the 
same time giving the truest possible reproduction of the 
original wave shapes applied to the input terminals of 
the amplifier. 


Choke-—capacity Coupling. 


In many respects the choke-capacity method of coup- 
ling valves in cascade is 
similar to the resistance 
capacity method, the circuit 
arrangement being exactly 
the same, the choking coil 
merely taking the place of 
the anode resistance (see 
Fig. 1). The choke is 
wound to have a high in- 
ductance value, so as to 
offer a high impedance to 
the audio- frequency varia- 
tions of plate current, whilst 
its ohmic resistance is com- 
paratively low. Thus the 
great advantage of using a 
choke instead of a plain re- 
sistance is that the D.C. potential drop in the plate 
circuit is negligibly small and a high-tension battery of 
much lower voltage is required compared with that 
necessary when an ordinary anode resistance is used. 
The remarks applied here to the choking coil can be 
131 
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Fig. 1—Choke- 7 capacity 
method of couplin two 
valves in cascade. 


was given by 


O. PEARSON, B.Sc., A. M. I. E. E. 


equally well applied to the primary winding of an 
intervalve transformer, the primary merely acting as 
a choking coil. l 

It was shown in Part 14 (June 16 issue) that the 
voltage amplification obtained from a Valve with a 
choking coil of inductance L henries in the plate circuit 


14 where Z is the impedance of the choke 


itself and Z, is the total impedance represented by the 


choke and the internal resistance of the valve in series, 
u being the amplification constant of the valve. If the 
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AMPLIFICATION 


2.000 | 
FREQUENCY IN CYCLES PER SECOND 


Fig. 2.—Curves 1 how the inductance of the choke coil or 
transformer primary winding affects the amplification at various 
frequencies. 
ohmic resistance of the choke is small enough to be 
neglected compared with its reactance (which is usually 
the case) and Ra is the internal resistance of the valve, 
the voltage amplification is given b — 

8 P 8 y A VX? 4 Re 
where X=27fL is the reactance of the choking coil at 
the frequency f. From this formula we learn two main 
points—first, that the amplification obtained is not 
independent of the frequency, but, unlike resistance 
capacity coupling, falls off for low values of the fre- 
quency. This is the essential difference in principle 
between the resistance coupling and choke coupling. 
Secondly, to obtain reasonable amplification the reactance 
of the choking coil at the lowest frequency to. be applied 
must be large comparet] with the internal resistance of 
the valve. “This in turn means that it is essential to 
use a choke of high inductance value if all the bass 
notes are to be amplified in the same proportion as the 
higher notes, a very necessary condition for high quality 
reproduction. Taking as an example a valve with an 
amplification factor of p = g and an internal resistance 
of Ra = 25,000 ohms and calculating the voltage ampli- 
fication for various values of inductance over the range 
of audible frequencies up to 3,000 cycles per second, we 
obtain the results which are shown graphically in Fig. 2, 
the particular inductance value being marked on each 


. Curve. 
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These curves show how very important it is to 
employ a high value of inductance. For instance, 
using an inductance of 5 henries, frequencies of 500 
cycles per second are only amplified five times, whereas 
those over 2,500 per second are amplified nearly nine 
times. In practice this gives a high pitched piercing 
result which is very unpleasant, all the bass notes being 
more or less suppressed. ‘The more valves there are in 
cascade the worse will this effect be, as the following 
consideration will show: With two valves the 500 cycle 
notes are magnified 5x5 = 25 times, whereas the 3,000 
cycle notes are magnified nearly 9x9 = 81 times. Thus 
the ratio of magnification of the 3,000 cycle notes to the 
500 cycle notes is 1.8 to 1 with one valve, 3.2 to r with 
two valves, 5.8 to 1 with three valves, and soon. With 
the roo cycle bass notes matters would be worse still, the 
magnification being only 1.1 for a single valve and 1.33 
for three valves in cascade and no bass notes would be 
heard at all. 


With the roo-henry choke, on the other hand, good 


amplification is obtained for frequencies even as low as 
100 cycles per second, with the result that, providing 
the loud-speaker and other parts of the circuit are in 
good order, the music will have a rich, full tone, with 
all the bass notes present in their proper proportion. 


Importance of High Inductance. 


We see then that it is most important that the choking 
coil should be properly designed to suit the valve in 
the plate circuit of which it is connected. The curves of 
Fig. 2 show that for obtaining really good results the 
inductance value of the choke in henries should be of 
the order of four times the internal resistance of the 
valve divided by 1,000. For instance, for a 20,000 
ohm valve the inductance of the choke should be about 


* of this 
1,000 

nature are necessarily bulky and expensive and there 
are not many to be found on the market. It is quite a 
common practice to use chokes of lower inductance 
values and to shunt them with fixed condensers to by- 
pass the higher frequencies to a certain extent and so 
produce a mellower tone. But this is not recommended, 
as it has two evil effects: it lowers the average ampli- 
fication and produces non-uniform amplification of the 
higher notes. In fact, it may sometimes produce a 
resonance hump in the voltage amplification frequency 
characteristic, causing a small band of frequencies to 
be amplified to a much greater extent than the remainder 
and resulting in very unpleasant blasting when notes 
within that band of frequencies come through. 


= 8o henries. Choking coils 


Self-capacity. 

As a condenser connected in parallel with the coupling 
choke has a detrimental effect on the quality of reproduc- 
tion it follows that any excessive self-capacity in the 
winding of the choke will have the same effect. In con- 
structing a choking coil of high inductance value the wind- 
ing should be designed to have as small a self-capacity 
as possible. Perhaps the best tvpe of coil is that which 
is wound in flat sections or slabs which are mounted co- 
axially on the central laminated iren core. 
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The Magnetic Circuit. 


For low-frequency work an iron core is nearly always 
uscd in a choking coil or transformer because the high 
permeability of the iron results in a very much higher 
value of inductance being obtained for a given size of 
coil. In some types of choking coil the core consists 
simply of a bunch of straight soft iron wires, but in the 
better types of choking coils and in transformers a closed 
iron core is used and consists of laminations of special 
steel alloy which has good magnetic properties. The iron 
core is laminated or made up of thin sheets of the material 
in order to reduce the eddy current losses. The losses 
are produced by circulating currents in the iron itself, 
being set up by the magnetic fluxes which are actually cut- 
ting the iron parts. These losses are greatly reduced by 
splitting up the iron core into laminæ at right angles to 
the direction in which the eddy currents would flow, the 
laminations being insulated from each other by thin sheets 
of paper or insulating varnish. Sometimes the oxide 
scale on the iron sheets is relied -upon to provide the 
necessary insulation. 

When using a closed iron core for the magnetic circuit 
of a choke or transformer, it is necessary to guard against 
distortion due to the non-uniform permeability of the 
iron; that is to say, due to the fact that the magnetic 
flux in the iron is not directly proportional to the mag- 
netising current. But the proportionality is fairly good 
for low flux densities, and therefore in order to eliminate 
distortion the magnetic density in the iron must not be 
excessive This means that the number of turns on the 
coil and the length of the iron core must be designed to 
suit each other. A subsequent instalment will be devoted 
to the consideration of the magnetic circuits of choking 


‘coils and transformers. 


Choice of Valves. 


The difficulty of obtaining or constructing high-induct- 
ance choking coils can be overcome to a certain extent by 
using valves of extra low impedance, but it must be 
remembered that in general a valve of low internal im- 
pedance has a low amplification factgr, necessitating per- 
haps the use of an extra stage, and such valves have the 
disadvantage of taking rather a large plate current. 
increasing the cost of high tension battery upkeep. A 
very suitable valve for use with a 25- or 30-henry choke 
is the Marconi or Osram D.E.5 dull emitter for running 
on a 6-velt battery. Its internal impedance is 8&, ooo 
ohms and it has an amplification factor of 7, which 1s 
quite a high value for such a low impedance. The fila- 
ment current is 0.25 amp With a plate voltage of 100 
the negative grid bias should be about 6 to g volts. 

The grid condensers and leak resistances referred to 
in connection with resistance coupling are arranged in 
exactly the same way for choke coupling and they have 
the same values, their functions in each case being pre- 
cisely the same 


Input and Output Considerations. 


It was pointed ovt in Part 14 that when a choke of 
high inductance is connected in the plate circuit of a 
valve, the plate current contains practically no oscillating 
component at all even when an oscillation is being applied 
to the grid, but that an oscillating potential difference 1s 
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set up across the choke and varies the plate potentia! in 
such a manner as to maintain the plate current practic- 
ally constant It is this potential difference, built up 
across the choke, which is passed on to the next valve 
for further amplification. It must be realised that a 
valve is a potentially operated device; that is to say, it 
does not take any current to operate it but merely an 
electrical pressure. This 
means that no energy is con- 
sumed at all on the input 
side of the valve and that 
therefore we do not require 
any energy output from the 
plate circuit of the preced- 
ing valve but merely an 
oscillating potential differ- 
ence. This is quite an im- 
portant point as it shows 
that none of the valves in 
the amplifier except the last 


GRID 
; VOLTS 


E Sami 
MAX. PERMISSIBLE 
GRID SWING 


one need be capable of 

Pig. 3.—Oscillation ampli- giving any appreciable 
tude permissible for a given : 

valve and plate voltage. energy output. The most 


important thing to consider 
in each stage is grid swing, i.e., the maximum range 
of voltages, through which the grid of each valve is 
varied during operation. The grid swing on each suc- 
ceeding valve is greater than that on the preceding one 
in the proportion of the, voltage amplification given by 
the respective valves. For instance, suppose that there 
were three valves in cascade each giving a voltage ampli- 
fication of 6, and suppose that an oscillation the amplitude 
of which is 0.3 volt is applied to the grid of the first 


40 


valve. Then on the grid of the second valve the 
amplitude of oscillation will be 0.3 x 6 = 1.8 volts, 
and on the grid of the third 1.8 x 6 = 10.8 volts. 


Now under no circumstances must grid current be 
allowed to flow and, as this always occurs when the 
grid potential becomes positive with respect to the nega-' 
tive leg of the filament, we see that for the first valve 
the negative grid bias need not be more than 1 volt, 
for the second it must be at least 2 volts, and for the 
third about 12 volts. 

It is of the utmost importance to choose valves capable 
of dealing with the oscillation amplitudes in question 
without operating round the bends in the 
anode characteristic curves. A valve will 
be suitable for a given amplitude if the dis- 
tance measured in volts between the lower 
bend in the anode characteristic curve and 
the vertical zero ordinate of the graph is 
at least equal to twice the amplitude of 
the oscillation applied to the grid. Re- 
ference to Fig. 3 will make this clear. It 
follows then that each succeeding valve 
must be capable of dealing with the in- 
creased amplitudes and so-called ‘‘ power valves” will 
have to be employed in the last stages if the amplifica- 
tion is carried to any considerable degree. 


? 


Transformer Coupling. 
The only essential difference between choke-capacity 
coupling and transformer coupling is in the method of 
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Fig. 5.—Choke coll wound 
in sections to reduce self- 
capacity. 
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transferring the amplified oscillations of potential in 
the plate circuit of the first valve to the grid of the 
succeeding valve, otherwise all the broad principles dis- 
cussed above for the choking coil still hold good as far 
as the plate circuit of the first valve is concerned. The 
transformer itself consists essentially of two separate 
windings on the same iron magnetic circuit, that winding 
which is connected in the plate circuit and to which the 
amplified oscillations are applied being called the primary 
winding. The other wind- 
ing called the secondary is 
connected between the grid 
and filament of the next 
valve, as shown in Fig. 4. 
When an alternating volt- 
age is applied to the grid of 
the first valve, an amplified 
voltage is set up across the 
terminals of the primary 
winding, which acts purely 
and simply as a choking 
coil if no current, is taken 
from the secondary. The 
resulting alternating com- 
ponent of the magnetic flux 


Fig. 4. — Transformer 


method of coupling two 
valves in cascade. 


produced in the iron core 
generates or induces a back electromotive force 
in the primary winding. Now, as this same 


flux is linked with the secondary winding, it follows 
that the latter will also have an E.M.F. induced in it, 
and the induced E.M.F. in each turn of the secondary 
winding will be exactly equal to and in phase with the 


back E. M. F. induced into each turn of the primary. 


From this it follows that the ratio of the total voltage 
across the primary winding to the total voltage across 
the secondary will be in the direct ratio of the number 
of primary turns ta@ the number of secondary turns. 


Voltage Step-up. 


By winding the secondary with more turns than the 
primary, we are able to make the transformer itself give 
a step-up of voltage and so increase the amplification per 
stage. It must be remembered that when the correct 
grid bias is used the grid circuit of a valve takes no 
power whatever theoretically, and, therefore, the 
secondary winding of each intervalve transformer is 
really on open circuit all the time, and 
thus the primary acts purely as a choking 
coil, and must have a high value of in- 
ductance if the lowest frequencies are to 
be efficiently amplified. 

If N, and N, are the numbers of 
primary and secondary turns respec- 
tively on the transformer, and X is the 
reactance of the primary at a given 
frequency, then the total voltage ampli- 


fication given by one stage is given 
; Na X : 
theoretically by „ = =, where u is the 
NI VX +R’? 


amplification factor of the valve and Ra its internal 
resistance as before. The greater the ratio of N, to N, 
the greater will be the amplification obtained theoretically, 
but in practice there is a definite limit to this ratio, which 
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is decided by the, self-capacity of the windings. 
primary must have a sufficient number of turns to give 
the requisite inductance, and, therefore, to obtain a large 
step-up ratio, a great many turns would have to be put 
on the secondary winding, and this number is limited 
by the self-capacity, which increases very rapidly as the 
In any case it will be 


number of turns is increased. 


found that in the best transformers the windings are 
specially wound in sections to minimise self-capacity. 

The self-capacity of the secondary winding has exactly 
the same effect as shunting the winding by means of a 
fixed ‘condenser, and this will obviously reduce the ampli- 
fication of the higher pitched notes in the musical scale, 
resulting in a muffled tone. 
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„Lord Antrim (Be 
treal) and S.S. Carrigan 
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6UT, 6KO, 6YD, 6NF, 6LJ, 61A, 
NX, 5DH, BVJ, GFR, GBM, GLQ. 
Northern Ireland :— GI 2IT, 58 H, 
5NJ, 6YW, WG. Irish Free State — 
GW 18B, 19B. France :—F 8W W, 
8FCR, 8VVD, 8JN. 8BN, 81718, 
8UT, 8CAX, 8CT, 8CS, 8HU, 8TBY, 
8JF; 8VO, 8WNM, 8AG,  8CL, 
IRT, 8BA, 8PRD, 8CA, 8AI, 8KV, 
8XH, 8KK, 7VX, FW, OCDJ. Bel- 
gium :—B B7, E9, G33, 02, BI, Ms, 
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V33, 4ZZ. Holland: N OPM, OPX, 
OWC, 2PZ, PB3. Denmark :—D7ZM, 
7BX, 7XU, MT. Italy :—I IGN, 
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Switzerland :—H 9XD. Yugo-Slavia :— 
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2API, 2AKV, 2APT, 2BYG, 2BCB, 
24YJ, 2AGI, 200, 2BUR, 2AWQ, 
2PV. 3ACB. 3ABX, SAHA, 3CDK, 
3BVA, 4IZ. SAFS, 5QL, 5ASK, 
5AKL, 8BBE, 8BF, 8DFR, 8RH, 
8BRC, 8BPL, 8KF, 8AJ, 8DRJ, 
8DBB, SDES, 8PL. .8DOF, 8ZAE, 
9ATQ, 9KD, 9BHT, 9EK, 9BNG, 


Unless a transformer is 
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exceptionally well designed, a step-up ratio greater than 
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stage. 


9ADK, KDKA, 2XAF, 2XG, NOT, 
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9QA. Mexico M 1N. Uruguay; 
Y2AK. Australia — A 35D, 3c. 
New Zealand :—Z IAX, 4AA, 4AM. 
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B 82, BM JH, UH BW, PCLL, 
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(0-v-1) Modified Reinartz. 


Moseley, Birmingham. 
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CH 2LD. Brazil :—BZ 14C, 1AD, 1AF, 
1AJ, LAK, IAR, 1AD, 1AV, "1AW, 
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2AJ, SAB, 6QA, SQIX. Argentina :— 
R AF1, DB2, DX8, HA2, NA2. Uru- 
guay:—-Y 1CD, 1CG, 2AK. Aus- 


tralia :—A 2BK, 2IJ, 2TM, 2YI,. 7CW, 
THL. New Zealand:—Z 2AC, 2AE, 
2XA, 3AI, 3AK, 3AR, 3XB, 4AA, 4AC, 
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OCNG, OCTU. Germany :—K AYY, 
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IX, aW. Austria :—Ö AA, HL, WA. 
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O A3B, A6N. Belgian Congo :—CB F2. 
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3 to 1 is not to be recommended. 
thing is to see that the primary has a suffictently high 
The writer has sometimes found it ad- 
vantageous to connect two transformers in series in each 
If the transformers are identical, the secondaries 
can be connected either in series or in parallel, giving 
a choice of ‘two ratios. 

The transformer method has not only the advantage of 
giving a step-up ratio, but, as the primary and secondary 
windings are insulated from each other, 
be directly connected between the grid and filament of 
the succeeding valve without the necessity of a grid con- 
denser and leak resistance, the grid bias battery being 
included as shown at A in Fig. 4. 
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— BY ELLISON 


T is doubtful whether Branly realised that he was 

dealing with Hertzian waves when experimenting with 

his coherer. So short a time had elapsed between 
Hertz announcing his discovery of the electromagnetic 
waves and Branly’s invention that it seems likely that the 
properties of the Hertzian waves were not fully recognised. 
Probably Branly was more concerned with demonstrating 
the alteration in the resistance of different metals when an 
electric spark occurred in the neighbourhood, and that he 
was more interested in measuring the reduction im resist- 
ance caused in various and numerous substances than in 
the application of the discovery to larger and practical 
issues. 

However that may be, nothing further transpired until 
1892, when Dawson Turner de 
scribed Branly’s experiments at 
the British Association meeting 
at Edinburgh. The following 
year Croft brought them to the 
notice of the London Physical 
Society, and Professor Minchin 
read a paper before the same 
society (in January, 1894) 
giving an account of his repeti- 
tions and modifications of 
Branly’s experiments. This 
paper came to the notice of Sir 
Oliver Lodge, who had already 
done some work in the same 
direction, using, however, a 
Boltzmann gap or delicately ad- 
justed cohering metal knobs. 

Lodge’s attention having been 
drawn to Branly’s coherer, the 
discovery of which had pre- 
viously escaped his notice, he 

at once proceeded to try the 
Branly tube of filings, and 

` found it far superior in manage- 

ability ’’ to the apparatus he 
had previously been using. Lecturing in London and in 
Oxford. in 1894 he repeated all Hertz’s experiments ani! 
demonstrated the efficiency of the Branly coherer. 

In 1895 Popoff, a Russian physicist at Kronstadt, 
employed Branly’s coherer in conjunction with a Morse 
printer. Connecting them to a lightning conductor, he 
caused distant lightning flashes to record themselves. 
Popoff’s work is of such an interesting character that we 
must pause to consider it in further detail. 

Alexander Stepanowitch Popoff was born in 1859 at 
Bogosloosky Zawod, in the Ural district. His father was 
a priest, and Alexander’s scientific career commenced in 
1877, when he entered the University of St. Petersburg. 


Sir Oliver Lodge’s pioneer work will be dealt with in a 


special instalment.—E. H... 
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and Branly’s coherer to study atmospheric electricity. He 
used steel filings and introduced an electric ‘‘ tapper 
that automatically restored the metallic dust in, the coherer 
to a normal condition after the passage of an electric wave 


Alexander Stepanowitch Popoff. 
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29.—Popoff, the Russian Pioneer. 


In 1895 he conceived the idea of using the Hertzian waves 
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Popoff’s circuit arrangement is very similar to that sub- 
sequently adopted by Marconi, and the similarity becomes 
more pronounced when we find him using a vertical aerial. 
kwown in those days as an“ exploring r 

That Popoff was fully alive to the fact that greater 
issues were perhaps possible for his apparatus is show! 
by his remarks in a subsequent note (dated December, 
1895) to a paper read (April, 1895) before the Physical 
Chemical Society of St. Petersburg. In this note he said : 
V entertain the hope that when 
my apparatus is perfected it 
will be applicable to'the trans- 
mission of signals to a distance 
by means of rapid electric vibra 
tions—as soon as a sufficiently 
powerful generator of ‘these 
vibrations is discovered.“ 

It is perhaps of interest to 
remark in passing that althougin 
it has been claimed for Popoff 
that he fotlowed his paper with 
a practical demonstration of 
Morse transmission before the 
Chemical Society of Russia, in 
the laboratory of the University 
of St. Petersburg, no confirma. 
tion of this 1s forthcoming. 

In looking for ‘‘ a sufficiently 
powerful generator ’’ Popoff 
seems to have been working in 
the wrong direction. What was 

d really wanted was a more sensi 

— tive detector, and this, as we 

shall shortly learn, was subse- 
quently supplied by Marconi. 

Popoff does not seem to have developed his apparatus 
any further, and apparently reverted to his original line 
of research, for we find him carrying out further experi- 
ments to ascertain the nature of thunderstorm discharges 
and the conductivity of the atmosphere. He published 
his conclusions in the Proceedings of the Physical Society 
of Russia in the following vear (1896), and a summary of 
his paper appeared in the Journal de Phy sge for Novem- 
ber, 1897. 

No more was heard of his system of wireless communi 
cation until after Marconi’s success in England. Then 
Popoff—probably using a more sensitive detector—suc- 
ceeded (April, 1897) in transmitting signals over a dis- 
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tance of 1 kilometre. This distance he subsequently in- 


creased to 14 kilometres, and finally to 5 kilometres. 
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which appears to have been the maximum distance over 
In all these transmis- 
sions he used vertical wires 18 metres in height. 


which he transmitted at any time. 
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Branly coherer he was using. As we shall shortly leam. 


Looking back at Popoff’s work, we see that he certainly 


made some contribution to the science, but he was misled 


in looking for a more powerful generator, which, after all, 


could easily have been devised. What actually was 
wanted was a more sensitive detector than the form of 


General Notes. l 

Mr. L. Bland-Flagg (G 260), 61, Bur- 
lington Road, W.2, was in two-way com- 
munication with Z 2AE, Mr. R. J. Patty, 
109, Lowe Street, Gisborne, New Zealand, 
on July 25th for about 35 minutes in the 
early hours of the morning. G 2GO was 
working with an input of 174 watts on a 
wavelength of 44 metres, and Z 2AE 
reported his signals as R5. A listener 
in Hobart, Tasmania, has informed Mr. 
Bland- Flagg that he heard this transmis- 
sion at 2.55 p.m., Hobart mean-time 
(4.55 a.m. G.M.T. ), and that the signal 
strength there was s RA. 

Mr. E. Megaw (GI 6MU), Arden, 
Fortwilliam Drive, Belfast, has sent us 
a photograph of the apparatus used on his 
late experimental trip to Montreal on 
board s.s. ‘‘Lord Antrim” and the 
return journey to Belfast on s.s. ‘‘ Car- 
rigan Head.” The tests proved very 
successful, regular communication being 
maintained wich both aides of the 
Atlantic during the entire voyage. Mr. 
Megaw used the temporary call-sign GX 
6MU, and was in constant touch with the 
well-known station GI 5NJ owned by 
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Apparatus used in station Gx 6MU on 8.8. 


Í TRANSMITTERS’ NOTES | 
| AND QUERIES. 
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Mr. F. R Neill at Whitehead, Ca. 
Antrim. The power used was about 20 
watts on the outward and 30 watts on 
the homeward trip, and the wavelength 
about 41 metres. 

In our issue of September 8th we 
ubligshed a list of some of the calls 
eard by 6MU on the outward voyage, 
and we are now able to give under Calls 
Heard °’ a more complete list of the 
various stations heard by him during 
both voyages. 
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New Call- Signs and Stations Identified. 
d 2ABL (Art. A.) R. Doble. Jr., 1, Pickwick Rd.» 
Dulwich V 2 


G 2AFG (Art. A.) H. Č. Page, 40, Ferme Park 
Rd., Stroud Green, N.4 


* skas 


“Lord Antrim" and ‘ Carrigan Head 


during trip from Belfast to Montreal and back. 


NEXT INSTALMENT. 
Augusto Righi and his Experiments with Hertsian Waves. 


* 
. 
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this improvement was furnished by Marconi, in his 
netic detector, which was the one thing lacking to make 
Popoff’s system practical. 
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G ]) (Art. A.) B. F. Phillips, Byng St., Lae 
dore, TU 

G 2BXA (Art. A.) A. S. Jennings, 87, Joba St, 
N Lancs. 

G SCD D. N. Corfield, 15, Linden Grove, Beestoa, 
Notts. (Change of 3 

G SLH F. Thompson, Jr.. Gdns, 
Jesmond, Newcastieon Tyne. (arm 
of i 

G SVN C. E. Horner, 487, Fulham Palace Rd, 
Pua, S.W.6. Transmits on 15008 

G 6QH A. T. aki 23, Third Ave., Bush Hi 
Park, Enfield. (Change of address.) 

G 6YI E. Whaley, 50, Clementson, Rd., Sbeibeld. 
GI Municipal Tol College of Technology, Belfast. 
(T. P. Allen, Operator.) 

I 1D0 G. P. Ilardi, Via Savoia 84, Rome, tra- 
K AYY LAE]. Re „Rhine Signal Cor 
t pett, ” 
2 of the Rhine ( R 

c/o 


U 2ARM Maurice Apstein, 2168, 77th St., Brookiva, 


New York. (This corrects the CR 
F 


6th) 
U 4IT W. K. and G. L. Stallings, S. Church 
U n ) St., Spartanburg. So South Carolins, 2 


Por table) welcome reports from Great Britain. 
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ORA's Wanted. 
G SLX, G SRD, SGT, GBM, RPP, 


D 71G, H 9XD, NOGA, N OWC, U 
2CNB, XMI, OCLP, HIK. 


09000 


Transmissions from Nauen. 


Through the courtesy of Transradio 
A. G., Berlin, we are now able to give 
particulars of the transmissions from 
Nauen and Eilvese, which are distin- 
guished by call-signs beginning with the 
letters AG :— 


AGA 15 metres. 3 transmitter, 10 kw. is 

aeri 

AGB 25.5 „, Works with Rio de faneim, 
(The station AGB is at present being reconstructed 


Buenos Aires, and Malabar. 
and will work with 20/50 kw. in aerial on 25 metres 
for trafic with North and South America and the 


40.2 metres. Valve transmitter, 10 kw. in 

acrial. Similar transmissions to 
AGR and is also used for expert 
mental work in radio-telegraphy 
and telephony. 

AGK 20 metres. Valve transmitter, 2 kw. in 
aerial. Tests 

AGN 4.00 25 kw. for European trafic. 

AGO 3, „ = anh . 

AGP 6,500 „, or European tra 

AGS 13. 000 „, 400 kw. (Max.) for North 
American traffic. 

AGW 18,060 „, 400 kw. (Max.) for traffic with 


North and South America and 
the East, and for Press News 
and Time Signal relayed from 


The call-signs AGQ, AGR, AGT and AGU are not 
at present in use, but are reserved for alternative 
wavelengths for the above stations. 

AGX Filvese. 14,600 metres. Goldschmidt h 
frequency alternator about m kw. 
witb North America and E 

AGY ee 9,700 metres. O aa similar wo 


These last two stations are controlled from Nauen. 
POZ 3,100 metres. Tuned spark transmitter 10 ku. 
is used tor Time Signals enly. 
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-The Editor does not hold himself responsible for the opinions of his correspondents. . 
Correspondence should be addressed to the Editor, The Wireless World.“ Dorset House, Tudor Streer, E. C. 4. and must be accompanied by the writer’s name and address. 


A SERVICE TO TRANSMITTING AMATEURS. 


Sir,—Having some time on my hands, and being desirous of 
helping radio amateurs in any way that lies in my power, it has 
occurred to me that it might be of use to sonfe transmitters to 
have more or less reliable information on the comparison of the 
strengths of their signals at a fixed receiving station, such com- 
parison being made between the strength of the signal of each 
station individually in daylight, and the strength of the same 
signal (presumably using the same power and system) at night, 
the wavelength being 45 metres in each case. 

I have a standard receiver, employing usually a detector and 
one low-frequency stage, in use at present, of fairly solid con- 
struction, so that chances of alteration of receiver conditions 
during the tests would be few. 

As regards the practical details, any transmitter may call me 
(by my initials) at the follewing times during one or both of 
the daylight periods and again during the night period, and a 
full report will be sent to his address. The periods are: 
Wednesday, Thursday, and Friday, September 22nd, 23rd, and 
24th: Morning, 11-11.30; afternoon, 3.50; night, 11.30 to mid- 
night. Saturday, September 25th: Morning, none; afternoon, 
5-4.30; night, 10.30 to midnight. | 

May I say that every transmitter whom I hear calling me 
will receive a report. J. C. WILSON. 

53, Green Lane, Northwood, Middlesex. 


SOME READERS’ VIEWS ON OUR POLICY. 


Sir,—I want to congratulate you on the ever-increasing 
interest in your paper. In this opinion all real wireless 
enthusiasts agree, both experimenters and members of the 
trade. a 
I have noticed that in the instance of sets and circuits given 
in your journal, a full description is given of windings of com- 
ponents. You do not simply say go to so-and-su and buy the 
parts advertised. May I, on behalf of experimenters in 
general, ask you to continue your honest policy and intensify 
it, by giving all windings such as H.F. transformers, chokes, 
etc. | 

You are at liberty to make any use you please of this letter 
over my name if desired, as I know I am only voicing the 
opinion of thousands of other readers of the wireless journal 


universally read and appreciated. 
Belfast. THOS. H. TURPIN. 


Sir,—We have to express our satisfaction in the policy of 
The Wireless World in connection with the components to be 
specified in the constructional articles of vour publication. and 
we are quite sure that this will clear the air of a lot of 
suspicion which the public have regarding the wireless press 
and its advertisers. pp. S. A. LAMPLUGH, LTD. 

Birmingham. W. T. WINKLES. 


— — 


Sir, —We have read with much appreciation the Editorial 
in the current, issue of T'he Wireless World. 

As readers of fairly long standing, the article is to us un- 
necessary, and to an intelligent reader your policy has always 
been quite clear. On the other hand, your circulation, judging 
by the numerous copies one now sees in trains and public 
places, must be increasing rapidly, and deservedly so. In fact, 
we are of the opinion that The Wireless World has at last 
been recognised, rather belatedly, as the outstanding technical 
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- and frank reply to my, letter 


journal catering for the intelligent experimental listener.” 
It is presumably to your numerous new readers that you have 
particularly addressed the leader in question. 

In conclusion, may we say that we shall always be pleased 
to use what little influence we have to promote an increasing 
circulation of Zhe Wireless World, the best of all wireless 
papers. F. J. BURTON. 

Wandsworth Common, S.W.18. 
A. J. PHILLIPS. 
Muswell Hill, N- 


Sir,—I hasten to express my keen appreciation of your full 
of August 8th, and to 
thank you for your advice. I had just begun to wind the 
transformers, and will now follow the lead you have given me, 
and have no doubt the receiver will amply fulfil all you say 
of it—and, indeed, much more, judging by my previous ex- 
periences with your receivers. 

May I take this opportunity of expressing on my own behalf, 
und I feel sure on behalf of many thousands of your silent 
readers, our appreciation of the straight policy you have the 
courage to declare and to follow? 

And, for my own part, I have had endless amusement and 
interest after a busy day in making up component parts after 
your instructions. 

Please make what use you think of this letter, and believe 
me, G. MACLEOD. 

Clevedon, Somerset. 


— — — 


Sir, — The Editorial of the current issue (September 8th, 1926) 
meets with hearty endorsement from myself and others. 

I was long ago convinced that T'he Wireless World could be 
relied on for unbiassed judgment. | 

Might I suggest that in tabulating components for a receiver 
the note might appear alternative permissible,” or no devia- 
tion recommended against the component. I know that you 
often permit alternatives, but a definite negative would often 
ae much trouble. W. A. WATERFIELD. 

evon. a 


JAZZ v. CLASSICS. 


Sir,—With reference to Mr. Hylton's letter recently printed 
in your columns, I must protest against his methods of reason- 
ing. He evidently regards his own postbag as a Court of Final 
Appeal, coolly ignoring that of Sir Landon Ronald as of no 
account. It is staggering to. find even one professionally in- 
terested making such an unblushing claim regarding ‘‘ the 
amended poll.” ; oo. 

Mr. Hylton describes all the 78 who did not definitely agree 
with him as “ violently minded, from which it appears that 
anyone who ventures to differ musically from him at any time 
will be similarly classified. Such an utter lack of judicial 
fairness is sufficient to discount all opinions associated with it. 

Your correspondent cannot explain away the admittedly pro- 
gressive change in the B.B.C. postbag in favour of classical 
works at the expense of jazz over the broadcasting period. 

Another point: If jazz is a wrong term, more so are the 
terms ‘‘ syncopated music and ‘‘ symphonic syncopation ” 
when arrogated exclusively to“ modern dance music, which 
is the only proper term to apply. Every trained musician 1s 


~ 
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aware that the syncopation effects of dance music are the 

elementary and unsubtle ones which form the ‘‘ children’s 

hour of the study of rhythmic resource. H. GILL. 
Leeds. i 


Sir, —I was pleased to read Mr. Hylton’s letter in a recent 
issue; his figures throw a different aspect on the case alto- 
gether, as we were lead to believe that only about 20 to 25 
per cent. of the listeners were in favour of the jazz. I know 
the highbrows do not like it, but there is no doubt that dance 
music is much more popular than classics. In any case, what- 
ever had been the verdict of the test, as a test it was a complete 
farce. For instance, The Blue Danube Waltz can hardly 
be called classical music; if it is, let us by all means have 
more of it. I am sure that if this piece had been replaced 
by, say, the overture “ The Flying Dutchman,” by Vardner 
or Scherzo from Sonata in A Flat, or some such piece as this 
with which the B.B.C. is constantly boring a large number of 
the listeners, Sir Landon Ronald's showing would have been 
much poorer despite the fact that he had much the best orchestra 
of 42 players against Jack Hylton’s 14. Then again, look at 
the large choice he had, as classical music has been in existence 
hundreds of years against only the few years we have had 
jazz. Personally, I like the dance tunes best when some of 
the weird effects produced by jazz instruments are left out, 
and think dance music is heard at its best when played by a 
string orchestra like that at the Rialto Theatre. T.W.R. 
Great Clacton. 


TRICKS OF THE MICROPHONE. 


Sir,—I have been much interested by the paragraph headed 
„Tricks of the Microphone” under Broadcast Brevities in 
the August 18th issue, particularly as concerns the reproduction 
of the drum and bass orchestral instruments. Also, being a 
regular reader of The Wireless World, I have, on ay occa- 
sions, noticed similar remarks regarding the drum, which is 
undoubtedly very badly reproduced on the average loud- 
speaker. 

Now I do not think that any suggestion such as substituting 
a pizzicato on a ’cello is a sound one and likely to really lead 
to improved reproduction, also I think I am right in maintaining 
that improvement is required in the receiver and loud-speaker 
and not, at present, in the transmitter, as I am convinced that 
the drums and other low notes are transmitted in very accurate 
proportion to the remainder ef an orchestra. 

I have constructed a loud-speaker according to my own ideas 
on the subject and I find that, in the reproduction of a full 
orchestra on this instrument, the drums are very faithfully re- 
produced indeed as are all other bass instruments; in fact a full 
or symphony orchestra, as transmitted by 2L0 at any rate, is 
very accurately balanced indeed, from one end of the musical 
scale to the other, and this when the loud-speaker is operated 
by either a really good transformer or resistance capacity am- 
phfier without any form of tone control whatever. Therefore 
I feel very sure that no really useful purpose is to be served by 
faking the orchestration itself. 

With regard to the organ, I find that here also the repro- 
duction of the pedal notes is much more accurate than the 
average listener supposes. I should imagine that it is the 
most difficult instrument of all to transmit and reproduce 
accurately, but even as things are at present I find the pedals 
are sufliciently well reproduced to vibrate the floor of a room 
quite perceptably at quite moderate volume. B. A. BUTT. 

London, S.W.13. 


[We were recently afforded an opportunity of hearing Mr. 
Butt’s loud-speaker and can fully endorse his remarks regarding 
the distinctive tone colour of the pizzicato strings and per- 
cussion instruments as transmitted by the B.B.C.—Ep.] 


SIDE BANDS. 


Sir, — Judging by many recent statements bearing on the 
matter, it seems to be an accepted fact that“ side frequencies“ 
exist in modulated carrier wave telephony. That is to say, they 
have an objective physical ‘existence. t me quote. 
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World 


The Wireless World, Aug. 4th, 1926, p. 165. 

“Hitherto we have considered a modulated carrier wave 
merely as a high-frequency oscillation, of constant frequency, 
whose amplitude was varied at audio-frequency in accordance 
with the wave shapes representing the speech or music; bu 
actually a modulated oscillation consists of three or more high- 
frequency oscillations of different frequencies.“ 

I have emphasised the actually because I consider it 
definitely misleading. Side frequencies have no actual physical 
existence at all. 

The only proof of their existence that I have ever sən 
depends on analogy with the beat tones in sound. I believe 
the analogy is a true parallel, and as these beat tones in sound 
have no actual objective physical existence one could eonelude 
that the bedt tones in ether waves have no existence. 

I would advocate a reversion to the original manner of 
speech, in which the ‘ decrement of fared circuits wouid 
be referred to, instead of cutting off the side bands.” 

Speaking of side bands as if they had an actual existen 
has led even competent technicians (in the B. B. C. and ebe. 


where) into error. 
Dublin. D. McATEER. 


THE LOW POWER TESTS. 


Sir,—Further to the correspondence which has appeared in 
your journal, I wish to associate myself most wholeheartedy 
with the efforts to conduct a series of low QRP tests during 
the coming winter. 

I am fully convinced that great usefulness will acerue frox 
these tests, and feel confident that the days of enormous power 
are ending. From tests made recently I am sure that it is 
possible to maintain reliable telegraphic communication up to 
300 miles with no greater power than 3 watts. It is already 
established that far greater distances can be worked on even 
less power, but I think the 100 miles per watt is a good 
safety value. 

It seems to me that if the tests are to prove anything more 
than we already know, they should be conclusive—and the oriy 
way to make them so will be to schedule each station to werk 
nightly during the tests with one or more stations situated at 
distances of, say, roughly 300, 500, 1,000 and 2,000 miles. The 
method usually employed of calling a test and chancing what 
turns up is not much use during tests of this description. 
Schedules must be adopted and co-operation amongst the foreign 
amateurs sought if the results are going to be worth anything. 

With best wishes for the success of the test and my thanks 
for allowing the use of your valued journal for the passing 
of comment. JOHN CLARRICOATS 

107, Friern Road, G6CL, Member T. and R. Section 

London, N.11. R. S. G. B.). 


Sir, — With reference to the many letters published in recent 
issues of Zhe Wireless World on low power short-wave tests, 
I should like, as an Italian amateur, to tell you I agree entirely 
with the suggestion of arranging QRP international tests. | 
am very much interested in this matter, and, as I am desirout 
of taking part, I send you all my support. 

Rome. 6. P. ILARDI (i1D0) 

(Radio Manager of Corriere Latino]. 


WHERE IS THAT STATION? 


Sir,—With reference to the letter of BM/sBB5J n the 
September Ist issue, I would like to say that I have a similar 
dithculty in identifying short-wave telephony amateurs. 
would like to suggest to amateurs who have indistinct call 
signs that they supplement names for their call sign letters 
more. During the past two months I have sent QSL’s to three 
amateurs, who have written back saying they had not trans 
mitted for many months. In each case the call sign has 
an indistinct letter in, e.g., C.“ T, or P.“ 

I am sure that many listeners would be glad if these amateur 
would be more careful in making their cal] signs clear. 

Birmingham. L. L. PARRY. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. . 


Questions should be concisely worded, and headed Information Department.” 


A Simple Three-valve Circuit. 

l am intending to build the two-stage 
power amplifier described in your 
March 31st issue, with certain modi- 
fications as follows. A simple re- 
generative detector is to de 
incorporated in the instrument, and 
no volume control or jack switching 
is desired. I shall be glad, therefore, 


if you can give me this modified cir- | 


cuit, . H. C. 


We give in Fig. 1 the modified circuit 
which you require. The aerial and re- 
action coils can consist of two ordinary 
plug-in type coils mounted in a two-way 
coil holder, or one of the many regenera- 
tive tuners now upon the market may be 
used. The anode resistance could be pre- 
ferably of the wire wound type to ensure 
freedom from crackling noises, whilst 
the 0.1 mfd. coupling condenser should 
have a mica dielectric, since it has to 


stamped addressed envelope for- postal reply. 


withstand the voltage of the H.T. bat- 

tery. There is no ‘necessity to use a 

separate rheostat for each of the L.F. 

valves and a common instrument is used. 

In nearly all cases it will be found that 

in order to obtain smooth reaction effects, 

it is necessary to shunt the anode resist- 
ance with a small fixed condenser, but this 
should not be made larger than is abso- 
lutely necessary to fulfil its function, and 
in general the value given on the diagram 
will be about correct. 
: 0000 
W 8. L. C., 8. L. W., or 8. L. F.? 

1 have read with interest the article on 
“Frequency and Wavelength” in 
your August 4th issue, and am won- 
dering whether there is any method of 
converting my existing S.L.W. con- 
densers to the S. L. F. type, as I do 
not wish to go to the expense of pur- 
chasing new condensers. B. H. 

It would he impossible, of course, to 


H.T- 
e 


Fig. 1.A three-valve circuit giving good quality. 


—. 


Each separate question must be accompanied by a 


convert your existing condensers without 
changing the whole design of them, but 
several manufacturers now sell special 
geared tuning dials which when used with 
a S.L.W. type condenser have the effect 
of giving a movement to the plates which 
is not of, constant ratio with respect to the 
movements of the knob. The result is 
that the S. L. W. condenser is caused to 
give an S. L. F. effect. Dials are also sup- 
plied for giving an S. L. W. or S. L. F. 
effect to the older type of S. L. C. con- 
densers, and care should be taken to order 
the type for converting S. L. W. to S. L. F. 
It should be pointed out that the dials 
must not be used in conjunction with an 
S. L. F. condenser for vernier control pur- 
poses, as the result of this combination 
would be to give an eccentric movement 
to the plates which would give neither an 
S. L. C., S. L. W., or S. L. F. effect. 


0000 


Condensers in Series or Parallel. 
Rare a large number of fixed condensers 
of all types on hand, which I am con- 
stantly usiag in trying out experi- 
mental circuits. Often, however, I 
find that I have not the exact capa- 
city specified for some particular cir- 
cuit. Is it possible for me to obtain 
any desired capacity by connecting a 
number of dtfferent condensers in 
series or parallel ? K. D. R. 


It is quite possible to do as you suggest. 
The capacity given by any number of con- 
densers connected in parallel, for instance, 
is equal to the sum of the individual 
capacities. It will be obvious from the 
above that the resultant capacity will 
always be larger than that of the largest 
condenser in the combination. In the case 
of condensers connected in series, the re- 
sultant capacity is equal to the reciprocal 
of the sum of the reciprocals of the indi- 
vidual capacities. This will be recognised 
as being the same rule as that given for 
determining the resultant resistance of a 
number of individual resistances cam- 
nected in parallel, and it will be seen that 
the resultant capacity resistance as the 
case may be will always be less than that 
of the smallest capacity in the series. An 
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enormous additional number of capacity 
values may be obtained by connecting up 
several condensers in a series-parallel 
combination. The method of working out 
the resultant capacity, however, is per- 
fectly straightforward. Supposing, for 
instance, we connected two 0.0001 mfd. 
condensers in series, and shunted an addi- 
tional two 0.0001 mfd. condensers (also in 


series with each other) in parallel with . 


the first pair. First it is necessary to 
work out the capacity of each series pair. 
This is obviously 0.00005 mfd. each. We 
have now, therefore, a simple arrange- 
ment of two 0.00005 mfd. condensers in 
parallel with each other, and the effectual 
capacity of four 0.0001 mfd. condensers 
connected in this way, therefore, is 
0.0001 mfd., the capacity of any one of 
them. . 


00 30 0 


Choice of Valves. 


I frequently see it stated with regard to 
receivers described in journals that 
for best results it is necessary to use 
valves of low impedance or high im- 
pedance in certain positions. Can 
you give me any definite tdea of how 
to ascertain the impedance of a valve, 
and does it depend on flament char- 
acteristics ? F. V. &. 


In nearly all cases when purchasing a 
valve a pamphlet will be found in the 
box in which the maker definitely states 
the impedance of a valve. If a low 
impedance valve is specified in any par- 
ticular circuit, a valve having an im- 
pedance of from 5.000 to 10.000 ohms 
should be used, whilst if a medium-im- 
pedance valve is specified, a valve 
having an impedance between 15,000 and 
30,000 ohms should be used, and if a 
high-impedance valve is required, a valve 
of 30,000 to 50,000 ohms impedance is 
called for. In general, a high-impedance 
valve is used if in its anode circuit is 
connected a tuned anode coil, a resist- 
ance, or a choke, whilst a low-impedance 
valve is used if the valve is followed by 
an L.F. transformer, a loud-speaker, aud 
in many cases by an H.F. transformer 
in a modern neutralised receiver, such, 
for instance, as the long-range three- 
valve receiver described in our May 26th 
issue. In some cases, however, such as 
in the “Everyman’s Four-valve Re- 
ceiver,” described in our July 28th issue, 
a high-impedance valve must be used in 
front of the H.F. transformer. For 
rectification, a  peneral-purpose or 
medium-impedance valve is usually speci- 
fied, although in anode rectifiers it is 
preferable to nse a high-impedance valve. 

It is immaterial whether the valves are 
of the 2-, 4- or 6-volt type, provided that 
the impedance specified is obtained. In 
many cases, however, valves of certain 
Impedance are marketed with certain fila- 
ment voltages. Thus, all the 3-volt 0.06 
ampere type valves are of medium or high 
impedance, and if a low impedance valve 
were specified it would be impossible to 
use a 3-volt 0.06 ampere type of valve. 
It would, however, be possible to use 
either a 2-, 4 or 6 volt valve, the Mullard 
P. M. 2. P.M.4 and P.M.6 valves being 
typical examples. 
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In some cases it is necessary to use 
valves of extra high impedance or of 
extra low impedance. In general, such 
valves can be said to be of more than 
50,000 ohms or of less than 5,000 ohms 
respectively. An extra high impedance 
valve, for instance, is often specified as 
an anode rectifier when a very high anode 
resistance of à to 1 megohm is used in 
its plate circuit. A good example of 
this is the Cosmos S. P. 18 Blue Spot 
valve, which has an impedance of 70,000 
ohms, or the Mullard P. M. 5A, which has 
an impedance of 120,000 ohms. On the 
other hand, in cases where extremely 
great volume is expected from a receiver, 
such, for instance, as a receiver with 
several stages of L.F. operating from the 
local station, a valve of very low im- 
pedance is called for. A good example 
of this is the Marconi and Osram D.E.5A 
valve, which has an impedance of 4,000 
ohms, and the L.8.5A valve by similar 
makers, which has an impedance of 
2.750 ohms. 
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Everyman’s Fourzvalve Receiver. 


In the editorial columns of your August 
25th issue, I notice a reference to the 
* Ereryman's Four valve Receiver,” 
from which receiver it appears most 
excellent results have been obtained by 
your readers, Lam anew reader and 
I shall be glad, therefore, if you can 
tell me af I can obtain working draw- 
ings and full anatructions for building 
und operating this receiver, also if 
it is absolutely necessary that I ad- 
here to the author's specifications in 
the matter of valves, ete. T. E. S. 


This four-valve receiver relics for its 
extreme sensitivity on petting the 
utmost efficiency from a single stage of 
H.F., and, moreover, since there are only 
two tuning controls, the receiver is ex- 
ceptionally simple to tune. It is per- 
fectly stable over its entire wavelength 
range, and cannot cause annoyance by 
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oscillating. The quality obtained is er- 
cellent, partly owing to the design of the 
low-frequency portion of the receiver, and 
partly due to the use of anode bend 
rectification. r 

It is most important, however, that the 
author’s specifications be followed care- 
fully if good results are to be obtained. 
For instance, a high resistance of 4 
megohm in value is used in the plate 
circuit of the detector valve, which has 
important bearing on the efficient func- 
tioning of the valve as an anode rectifier. 

The ordinary method of grid 
rectification must not be used, otherwise 
all the care bestowed on the design and 
construction of a highly efficient H.F. 
transformer will be set at na 

Another point which cannot be too 
strongly emphasised is that it is not per- 
asabi to substitute any old transformer 
in place of the actual L.F. transformer 
used in the last stage. The valve used 
in front of this transformer has an im- 
pedance between 20,000 and 30,000 ohms. 
and, therefore, a very high impedance is 
necessary in its anode circuit if frequency 
distortion is to be avoided. The actual 
transformer used has a primary induct- 
auce of 80 henries, and it would be 
extremely unsound policy, therefore, to 
substitute an instrument having ouly a 
20-henry primary, which is the case with 
a very large number of transformers that 
are upon the market. 

The choice of valves is another im- 
portant consideration. It must be re- 
membered that the II. F. transformer is 
specially designed to suit the particular 
valve specified, since this particular valve 
and transformer combination were found 
to be the most efficient. The use of a 
different type of valve would mean that 
either sensitivity or selectivity would 
suffer very severely according to the 
characteristics of the particular valve 
used. The detector valve used was chosen 
for its efficiency as an anode rectifier, 
and it would not be permissible to sub- 
stitute any type valve indiscriminately 
in this position. For instance, if the 
same valve were used in this position 
as was used in the H.F. stage, results 
would not be so good. It is also neces- 
sary to follow the author’s advice in the 
matter of using a high impedance valve 
of the characteristics specified in the 
first L.F. stage, and a low impedance 
valve, of course, in the last L.F. stage. 

Full constructional details, together 
with theoretical and practical wiring dia- 
grams and working drawings, were pub- 
lished in the issues of this journal for 
July 28th and August 4th, and these 
should be studied carefully and the spect 
fications adhered to if first-class results 
are desired. If the instructions are care- 
fully followed, however, it is possible 
for the absolute novice to build a highly 
etlicient four-valve receiver which will 
give him no trouble whatsoever. An 
additional article dealing with the use of 
valves and components other than those 
originally specified appeared in the 
September 8th issue. These three back 
numbers may be obtained, post free. by 
forwarding fifteenpence to the publishers 
of this journal at Dorset House, Tudor 
Street, London, E.C.4. 
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As many of the circutts and apparatus described in these pages aes 3 by 


patents, readers are advised, before making use of them, to satisfy themselves that they 
patents. 


uld not be infringing 


REMOTE CONTROL. 


HE subject of remote control by wireless (or adopt- 
ing the new name Telearchics ’’ introduced by the 
author of a recent article in The Wireless World) has re- 
ceived comparatively little attention hitherto, and yet it 


In the present issue only an outline is given of the 
principles of the radio-controlled model boat, but this 
will be followed in subsequent nuber with full details 


for construction. 
O0 000 


NEW PRICE THREEPENCE. 


is, probably, one of the most fas- 
cinating of the applications of 
Wireless. 

It is true that there have been 
quite a number of workers (both in 
America and in this country) who 
have devised interesting methods 
of wireless control, but most of 
these efforts have been made with 
early types of wireless apparatus 
and hawe not employed the most 
up-to-date developments which 
have aclded to the sensitivity of 
Teceiving apparatus, nor has ad- 
vantage been taken of the great 
possibilities which the use of short 
Waves suggest. 

In the present issue interesting 
photographs are given of a wire- 
less-controlled boat which has been 
“hatched out in the Experi- 
mental Laboratory of The Wire- 
less World. The boat serves to 
illustrate very forcibly the enor- 
mous possibilities which lie ahead 
awaiting development. This model 
boat is by no means a complicated 
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HE issue of October 6th will 
mark a new stage in the pro- 


gressive development of The 
8 Wireless World, for with that 
437 issue the price, which has hitherto 
438 been fourpence per copy, will be 
reduced to threepence, with a cor- 
444 responding reduction in the annual 
445 subscription rate. 

This change has been made pos- 
447 sible owing to the increasing popu- 
larity of The Wireless World, and 
449 it is felt that this reduction in price 
451 will enable the regular reader to 
share in the prosperity of the 
455 journal, whilst at the same time it 
should bring the paper within the 

455 reach of many more readers. 
In making this announcement we 
459 wish it to be clearly understood 
461 that the reduction in price will 
entail no change either in the 
463 character of the contents or in 
465 the size of the paper. This is, 
466 perhaps, an opportune moment 


to express our indebtedness to 
our readers for the large part 


piece of apparatus, and yet to watch it carrying out afar 
off the instructions of the little short-wave transmitter 
used ip conjunction with it, one would almost think that 
the boat itself had a brain. 

In commending the subject of remote control to the 
study .of our readers, we know that we are introducing 
them to hours of fascinating study with the certainty of 
results which can almost be described as spectacular. 
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which they themselves have played in assisting us both 
by their suggestions and by their recommendation 
of The Wireless World to their friends. It is gratifying 
to note how frequently a new reader writes to us explain- 
ing that he has been introduced to The Wireless World 
through a friend. Perhaps our readers scarcely realise 
how much they can do to extend the popularity of The 
Wireless World by such personal recommendation. 


438 
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OR every instance where a receiving set is made up 
regardless of cost there must be at least a hundred 
where expense is the first consideration. 


Complete Set for £2 10s. 
t 


Many designs involve an expenditure of from £20 to 
Lao, and it must be admitted that one rarely has an 
opportunity of seeing such sets finished and installed, for 
the simple reason that they are too costly to build. 
There is, however, a very welcome endeavour on the part 
of the manufacturer to bring down the price of parts, and 
this fact augurs well for the man whose means are 
limited. : 

With low cost as the primary aim it was decided to 
make up a long-range receiver with a price limitation of 
£2 los., using only reliable components. 

Another important con- 
sideration in the design of 
any set is that of casy con- 
struction. This need has 
been evidenced in the 
sets shown in connection 
with two recent amateur 
receiver construction com- 
petitions. Amateurs in 
general have not elaborate 
workshop facilities, and 
the design of the average 
set should not, therefore, 
rival in elaboration re- 
ceivers of commercial 
manufacture. It hardly 
seems consistent to make 
use of components where 
the manufacturer has gone 
to great trouble to avoid 
accurate setting out by the 
introduction, say, of one 
hole fixing, when the set 
to be made up necessitates 


0:001mfd 


THREE-VALVE RECEIVER WITH STABILISED H.F. STAGE. 

It will be seen that the neutralising winding is arranged so that 

in the event of the stabilising condenser becoming short-circuited 

the H.T. positive lead does not become connected to the L.T. 

battery. The condenser which bridges the primary of the L.F. 

intervalve transformer actually connects between the plate of the 
valve and the filament circuit. 
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Three-valve Stabilised Set costing less than £2 10 0. 


the careful use of square and dividers and involves 
tapped holes for fixing. 


Easy Construction. 


For simplicity, the baseboard form of construction has 
been adopted as meeting the requirements and permitting 
of a good Jayout of the components with easy wiring. 

The most useful set is undoubtedly an arrangement of 
three valves, with an efficient high-frequency amplifving 
stage. valve detector and note magnifier. Such a set 
will, if necessary, operate a loud-speaker from the local 
statioa and will give good reception on telephones from 
stations all over Europe. It can be designed to be 
reasonably selective and quite stable in its operation, and 
in many respects equal in its performance to the most 
expensive of three-valve receivers. 

An input oscillation 
transformer is used between 
the aerial and the input to 
the first valve, the damping 
in the tuned grid cireutt 
being kept to a minimum 
by not too tightly coupling 
with the aerial and nega- 
tively biassing the grid of 
the valve to prevent the 
flow of grid current through 
the secondary coil. Both 
the primary and secondary 
windings of the input 
transformer are wound with 
No. 26 D. C. C. without 
appreciable loss of ef- 
ciency in view of the damp- 


11 


p=. 


ing which is certain to 
exist in the aerial eir- 
cuit inductances. The 


extent of coupling betweer 
the two windings might, 
with advantage, be varn- 
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Inexpensive Long-range Receiver— 

able, so that the maximum signal transference could 
be obtained without creating undue damping in the 
closed circuit by aerial resistance. Amateur aerials, 


CLOSED CIRC CON. WINDING 
OF SATURNS OF N° 26 


O. CC COPPER WIRE 


3‘ DIA. 


36 b. K FUN 

GE ROUND HO 6 BA SCREWS c 
WOOD SCREWS HD. X YZ’ LONG 

x LONG 


AERIAL. COn WINONG ` 
OF I2 TURNS OF 28 
DCC COPPER WAE. 


THE AERIAL COUPLER. Details for making up the aerial and 

closed circuit inductances. The positions for the connecting screws 

are chosen to simplify the running of connecting leads to the 

terminals and other components. The earth lead connects to the 
end of the coil nearest the secondary winding. 
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binding intact. When thoroughly hard, holes should be 
drilled to pass the 6 B.A. screws which bolt on the 
connecting tags as well as for the holding down screws. 


The H.F. Intervalve Coupling. 


In regard to the H.F. intervalve transformer, it will 
be seen that the winding is arranged as four sections, 
the outside pai forming the secondary, and 
the inside pair the primary and neutralising 
windmg. This form of construction is adopted 
first in an endeavour to. make the coils sym- 
metrical as regards the primary and neutralis- 
ing turns, and, secondly, to give maximum 
magnetic coupling between primary and 
secondary with a minimum of capacity. Be- 
tween each of the sections a gap, zin. in width, 
is left so that the capacity between primary 
and secondary turns is exceedingly low, whilst 
the gap between the centre sections is merely 
to maintain good insulation. ö 

It will be noticed from the circuit diagram 
that the earth potential end of the neutralising 


Xx LONG 


winding connects directly to the H. T. battery leads. 
This eliminates the danger so often experienced of prac- 
tically short-circuiting the high-tension battery through 
the transformer primary if a contact occurs across the 
plates of the neutralising condenser, 
neutralising winding is a continuation of the primary. 


and when the 


It becomes important, however, to connect the H.T. 


bridging condenser in the position shown, close up to the 


coil to avoid stray coupling. 


however, are so similar in physical dimensions that 
adjustable coupling may be dispensed with, the windings 
given having been found to be the best by careful test. 
Variable coupling would, however, prohibit the calibra- 
tion of the aerial tuning condenser, as also would any 
arrangement of controlling the coupling by varying the 
number of primary turns. 

The inductance formers, which are quite inexpensive, 
are made of thin shellacked cardboard, and possess 
good insulating properties. 
for the aerial and intervalve couplers are 3‘pu.x 4'uong ~ 
identical, and are made from strips of thin 
white card, gin. in width by 19in. in 
length. Card that will withstand bending 
without cracking must be selected. 


Home-made Coil Former. 


The easiest way of making the cylinders 
is to find an object roughly 3in. in dia- 
meter, and by treating the edges with 
varnish, taking care that it does not reach 
the interior of the cylinder, wrap the card- 
board tightly round and bind in position. 
When thoroughly dry, liberal treatment in- 
side and cut with shellac varnish will pro- 
duce two light and exceedingly rigid formers. Care 
should be taken to see that the cardboard is quite 
free from moisture before varnishing, and the cylin- 
ders can be gently dried out after varnishing in 
a warm oven, though they should be watched to see that 
they do not go out of shape, and although the centre piece 
should be removed it is advisable to leave the outside 
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The formers cagogoago Former 


TO PLATE OF HF 


PRIMARY COIL WINDING TO 
OF IOTURNS of Ne 26 
OCC COPPER WICE 


and soldered connection inside the former. 


come into contact with the two centre sections. 


The two secondary sections are, of course, wound in 


the same direction and connected together by a twisted 


SECONDARY COW. WINDING 

OF C8 * 55 TURNS of 

N° 26 OCC. COPPER WIRE 
TO GRID FAS 


* ; 
Rhee NUN AEE Seg 
—. yoy - 
— 


* bif- 


NELITRALISING CO. 
WINDING OF IO TURNS 
OF N2 RO OCC COPPER 
WIRE 


THE H.F. INTERVALVE TRANSFORMER. Details for winding 
intervaive coupling and constructing the stabilising condenser. 


Quite small 
hołes should be pierced for passing the wire through, 
taking care that even the insulation on the wire does not 


The ends 
of the secondary winding are terminated on small double- 


TO GRID OF HF VALVE 
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{Inexpensive Long-range Receiver.— 

ended tags cut from thin tin plate. Four pairs of holes 
are. made through the former for terminating the two 
centre sections which are identical in turns and direction 
of winding. i 


Tubular Stabilising Condenser. 


To avoid the cost of an elaborate neutralising con- 
denser, one of simple construction is adopted consisting 
of a closely-wound spiral of No. 20 S. W. G. tinned wire 
with the turns soldered together and about gin. in length. 
Alternatively a small tube can be made from thin copper 
foil or even tin plate. It should fit tightly over a piece 
of insulating sleeving which in turn must slide on a piece 
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midway between them together with the small metal box 
of the bridging condenser. It is interesting to note that 
the resistance of an unscreened coil is appreciably lower 
than one which is covered by a metal box, and unless 
the screen is spaced at a good distance from the coil an 
appreciable increase in resistance will result. 


Assembly. 


A piece of suitable wood for the baseboard will prob- 
ably be to hand, though should it be necessary to pur- 
chase a board for the purpose, the wood should be finished 
planed. There will probably be little difference in the 
price between mahogany and American white wood. The 
board when finished measures r1in. x 28in. and is fin. 
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PLAN VIEW OF THE FINISHED SET. The arrangement of the components and the paths taken by the connecting leads can be 
followed from this illustration. 


The area of overlap produced is equal 
The piece of 16 gauge wire is 


of No. 16 wire. 
to a plate łin. to zin. 
supported by a tag. 

The positions of the other tags should be exactly copied 
from the illustration so that they may be conveniently 
placed for the wiring. ‘This completes the construction 
of the coils, and four 1in. stems cut from ebonite tube 
zin. in diameter or four wooden spacers give the neces- 
sary lift above the baseboard. 

Owing to cost and difficulties of construction no form 
of screening now so commonly met with in high-frequency 
amplifiers has been provided. Screening by the use of 
metal shields is for the purpose of preventing pick-up 
on the coils themselves and essentially for assisting in 
giving improved stabilisation by eliminating magnetic 
coupling between the coils. In a single stage H.F. 
amplifier a screen is required to prevent magnetic 
coupling, but it can with safety be dispensed with when 
the coils are liberally spaced apart and arranged with 
their fields at right angles. Care is necessary, however, 
to see that the grid and plate leads of the H.F. valve 
do not intermix and that they pass directly away out of 
the fields of the coils. The centres of the coils in this 
instance are nearly a foot apart and a valve is placed 


in thickness. It is stiffened across the ends with 2in. x 
Jin. battens. The board should be rubbed down with 
glass-paper and varnished on both sides. The first step 
in assembly should be the fixing of the ten terminals in 
position, a small tag cut from tin plate being inserte] 
under each. 

With the aid of the scale drawing all components can 
be screwed in position, using round-headed brass screws. 
It will be noticed that the centres of the two H.F. trans- 
formers, the H.T. bridging condenser and the three valves 
are all in line, while the spindles of the variable con- 
densers are exactly central with the coils. This process 
of alignment adds greatly to the appearance of the set 
while simplifying the wiring. l 

The Lissen transformer, although selected essentially 
in view of its low price, has its terminals near the base 
which is a very necessary feature in order to keep the 
wiring near the baseboard. In this instance it is placed 
between the detector and L.F. valve holders so that its 
tags join up directly to the plate and grid socket. 

The easiest way of supporting the Ormond condensers 
is by means of small panels of }in. ebonite, which should 
be of sufficient size to accommodate 4in. slow-motion 
dials which may subsequently be fitted. Thin wooden 
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Inexpensive Long-range Receiver.— 
panels with the grain arranged vertically could be used 
as an alternative. 


Wood as an Insulator. 


Reference might be made here to the absence of ebonite 
for insulation. Dry wood is practically as good an insu- 
lator as many specimens of ebonite, but it must not be 
overlooked that the insulation on any instrument is as 
good as its weakest point, and the insulation resistance 
provided between the aerial and earth terminals is no less 
than that across the cotton covering on the turns of wire 
to which the terminals are connected. When tested, how- 
ever, with a megger the insulation proved to be infinity. 

The question of insulating the battery terminals is of 
little account. A leakage path of one or two megohms 
between them wil! not bring about a rapid discharge of 
the batteries, which is the 
only consideration, whilst 
the telephone terminals 
which are, of course, bat- 


doubtedly far better insu- 
lated in the wood than the 
telephone receivers them- 
selves. 

All components must be 
in position before com- 
mencing the wiring, and 
nothing is gained by way 
of easy access by omitting 
any of the parts. The 
grid biassing cells are held 
down by loops of No. 16 
wire. All leads are of 
No. 16 tinned copper en- 
closed in yellow sleeving. 
The wire 1s straightened by 
stretching and covered with the sleeving before being 
benf to shape, and care must be taken not to ‘‘ nick ” the 
wire when trimming the sleeving. A razor blade can be 
used for this purpose. 

All filament and battery leads are kept down in contact 
with the baseboard, while the connections to the grid side 
of the condensers are raised to clear the rest of the wiring. 
The L.T. positive lead will require fixing down: to the 
baseboard at its ends in order to hold the small spirals of 
filament resistance wire in position, and small ebonite 
cleats or staples made from pins will serve this purpose. 
An ebonite support screwed down to the base is needed 
to carry the lead which connects by a flexible wire to the 
sleeve of the neutralising condenser. 


Selection of Valves. 


For testing the finished set P.M.I. H.F. valves were 
used in the H.F. and detector stages, the intervalve H.F. 
transformer being arranged to suit valves of this type. 
This valve has an average impedance of 28,000 ohms 
with an amplification of 13.5 and requires a negative grid 
bias of about 0.5 volt when the anode potential is 50 
volts. This bias is obtained by connecting the return 
lead from the tuned closed circuit to the negative side of 
the filament battery, and on weak signals is ample to 
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THE H.F. STAGE. A close up view showing the layout of the 
apparatus associated with the H.F. amplifier. 
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prevent grid current passing through the coil and causing 
damping, as is evidenced by the particularly sharp tuning 
of the aerial circuit when in a non-oscillating condition. 

A similar valve is used as the detector, and as the 
grid voltage swing is now appreciable anode rectification 
may be employed instead of using a leaky grid condenser, 
at the same time avoiding the damping effect of grid 
current. A single grid cell of 13 volts is normally suffi- 
cient to prevent the grid becoming positive, and it is 
necessary to carefully regulate the H.T. tapping in 
order to obtain anode rectification. The potential will 
be about 35 volts but, being critical, the value is quite 
easy to find and it should be accurately adjusted when 
listening to weak signals. 

A high-impedance valve with a sharp bend in its charac- 
teristic is required as an anode bend detector, and the 
reader can, therefore, if he so desires, substitute resist- 
ance coupling in front of 
the L.F. stage without an 
appreciable loss of signal 
strength and without addi- 
tional cost. The trans- 
former used, however, has 
a liberal primary winding, 
the requisite H.T. poten- 
tial for the detector valve 
being far better defined 
than when a resistance is 
connected in series with 
the anode circuit. 

The P.M.I. L.F. is 
used in the L.F. stage and 
is suitable for use with 
high-resistance telephones 
or loud-speaker, and when 
used on a potential of 6o 
volts requires biassing to 
the extent of only 1. 5 volts. 

Fixed filament resistances are used on the first and 
third valves consisting of gin. of No. 28 S.W.G. Eureka 
wire. A variable filament resistance is fitted to the de- 
tector valve to provide additional control although a fixed 
resistance may be used. 


Range of Reception. 


( 


With the neutralising condenser out of action the set 
will be found to self-oscillate when the tuning condensers 
are almost at similar settings and near their zero. At 
the maximum setting of the neutralising condenser self- 
oscillation can be produced at almost any position when 
the condensers are in step, and a well-defined adjustment 
will easily be found where a distant signal is practically 
the only evidence that the two circuits are tuning together. 
So many stations can be tuned in, however, that by start- 
ing with the condensers adjusted for the local station 
they can be moved in either direction stepping by almost 
single degrees from station to station. 

Between 10° on the condenser scale which tunes the 
H.F. intervalve coupling and its maximum setting of 
180° a wavelength range of 220 to 525 metres is covered. 
Although the use of condensers giving straight line fre- 
quency tuning are in general to be recommended, it is 
interesting to observe the very small differences in the 
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LIST OF PARTS. 


Baseboard in planed en 28in. x 12in. x fin. .. 2 0 9 Volt grid battery, Hellesen (A. H. Hunt, Lid., 
Sheel of thin white card 7 6 H. A. H. Works, Tunstall Road, Croydon) we 2 0 
4 oz. No. 26 D.C. C. 1 0 Condenser, 0:001 mfd., unmounted .. ame 10 
T. C. C. condenser, 0'5 mfd. . 3 4 or mounted as shown, 2s. 6d. (Efesca) 
3 Valve holders (Excelsior Motor Co., Lid., King's 8 

Noad, Tyseley, Birmin Bam) : 30 3 Yards Sleeving - is N a sx 9 
2 Variable condensers, 000035 mfd. (Ormond) ..1 3 0 Screws, ebonite, ete. z z z —V 10 
J Intervalve transformer (Lissen) 5 8 6 G ohm. Rheostat. Optional. (Ashlay Wireless Tele- 
JI volt cell (Siemens, type pie 7 22 1 2 phone Co. (1925), Ltd., Finch Place, Falkland 
10 Terminals ae oe 1 3 Street, London Noad, Liver pool) be 2 9 


Total cost - 2 8s. 4d. 
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THE LAYOUT OF COMPONENTS AND PRACTICAL WIRING. The upper drawing shows the relative positions of the composeats. 

the exact locations being found by applying the scale. In carrying out the wiring all filament leads should be in contact with the 

baseboard, while those leads which form part of the tunes circ 15 a F to the grids and plates of the val ves are raised 
rom the boa 
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` Mexpensive Long-range Receiver.— 0 

scale settings which are obtained when tuning to the prin- 
cipal European broadcasting stations. It would almost 
seem that it might be an advantage to make use of con- 
densers giving the ordinary square law tuning, partly 
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operating on wavelengths below 250 metres. The fitting 
of slow-motion dials will undoubtedly facilitate the 
process of tuning, though all the stations included in the 
following table were tuned in, and many others not 
identified using the dials with which the condensers were 


owing to the critical adjustment required near the maxi- 


mum end of the scale with the straight line frequency 


type, ańd also in view of the comparatively few stations 
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THE FINISHED SET. 
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fitted when supplied. 


Ample space is available for making subsequent modifications, while the condensers are accommodated on 
p cient size to provide for the fitting of geared dials. 


© —K— 0 — —K⁊K:ꝶ-ê ꝑ * 2ã2Vn hr: ũxVͤ! HEHE HEHEHE RHEE ERE HEHEHE TEER HEHEHE EERE EEE EEE THEE ERED FEE HEEE EEE HEHE EEE EEE „„ „„ 


Stations Received at Good Strength on Telephone Receivers. 


Berlin (Witzleben) .. 170° Frankfort 162.5° Rome 2 
Aberdeen F 168° German station 159° German stalion 
Munich A 166° Belfast 155.59 Newcastle 
: Swansea 5 oe 165° Berne 152° Madrid (Iberica) 
Birmingham 164° Toulouse 151° burg 


150.5» Bournemouth ea 139° 
150° so. š f 137° 
145° London ü bb 133° 
142° Barcelona 8 aa 118° 
142° Toulouse 92° 
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An Exhibition at Southport. 


Plans are nearing completion in connec- 
tion with the wireless exhibition to be 
held at Southport on October 28th, 29th 
and 30th, under the auspices of the South- 
port and District Radio Society. In addi- 
tion to a display by local traders, visitors 
will have an opportunity of inspecting an 
exhibition of sets constructed by members 
of the Society. Two attractive competi- 
- tions will be open to residents in the 
Southport district. 

Enquiries should be addressed to the 
Exhibition Secretary: Mr. S. Irving, 55, 
Hampton Rd., Southport. 

7 9000 


Radio Experimental Society of 
Manchester. 

The following meetings of the society 
will be held during October :— 

Oct. 1st.—Special meeting and discus- 
sion on various topics by the secretary. 

Oct. 15th.—Experimental evening. 

Oct. 29th.—Lecture at the Manchester 
Atheneum by one of the B.B.C. staff 
(the name of the lecturer and the subject 
will be announced later). 

The society transmits every Tuesday 
on 200 metres, its call-sign being G 2FZ. 
Reports of signal strength and modulation 
will be welcomed. 

Hon. Sec., J. Levy, 19, Lansdowne 
Road, West Didsbury, Manchester. 

0000 


Barnet and District Radio Society. 
Keenness was the predominating fea- 
ture of the society’s opening meeting of 
the autumn session held in the club room 
on Thursday evening, September 16th. 
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THE CLUBS. : 
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Capt. L. A. Bratt (G 5X0), the new 
president, was in the chair, and there 
was an enthusiastic gathering of mem- 
bers. While the indoor meetings have 
been suspended during the holiday 
season, the committee has been busy and 
has purchased a fine array of new com- 
ponents and instruments for the use of 
the members. Various suggestions for 
the activities of the society during the 
winter months were put forward, and an 
attractive programme of events is being 
arranged. 

The hon. sec., Mr. J. Nokes, Sunny- 


side, Stapylton Road, Barnet, will be — 


pleased to supply full particulars of the 


society to anyone interested. 
0000 


Stretford and District Radio Society. 

An attractive programme for October 
has been arranged by this enterprising 
society, which, although it has only been 
in existence for a little over a year, has 
already a membership exceeding 60. 


A visit to the n station at 
2ZY has been arranged for October 9th. 


The annual general meeting will be held 
at the Café Imperial on October 14th. 
The following week the chairman, Mr. 
J. Hartley (G6JH) will demonstrate 
“ Various Sets for Various Members.” 


A lecture and demonstration by the 
Igranic Electric Co., Ltd., has been 
arranged for October 28th at the Stret- 
ford Town Hall, and the month’s work 
will conclude with a-dance at the Con- 
servative Club, King Street, on October 
SOt h. 

Tuition in Morse code, reception and 
transmission is given at the society's 
headquarters every Monday evening. 

Hon. Sec., W. Hardingham, 21, Bur— 
leigh Road, Stretford, Manchester. 


O0 000 
Southport and District Radio Society. 


The season opened with the ordinary 
business meeting on September 27th, and 
a varied programme has been arranged 
for the month of October, including a 
lecture by R. B. S. Munn, of the B.B.C., 
on ‘* Why we listen to Broadcasting,” 
and a social evening on October 14th at 
Boots’ Café. . 

Hon. Sec., T. Godfrey Storry, 67, Vir- 


ginia Street, Southport. 
O0 000 


Preston and District Radio Research 
Society. 

Among the items of interest in the 
October meetings of this society are a 
lecture and demonstration on ‘‘ Saxon 
Sets, by G. Makin, and lectures on 
Sources of Electrical Supply to Wire- 
less Sets, by W. E. Bamber; ‘‘ Micro- 


phones and Amplifiers used by the 
B. B. C., by S. I. Holt (GSFW); and 
“ Broadcasting in Great Britain,“ by 


Mr. Pearson, the station director of 6LV. 
Hon. Sec., John B. Cookson, 14, Lune 
Street, Preston. 
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FLASH-LAMP BATTERY 
` CONNECTIO 

Most of the methods hitherto pro- 
posed for connecting flash-lamp bat- 
teries together to form an H.T. bat- 
tery involve the use of a soldering 
iron or the addition of connecting 
clips. These expedients are unneces- 
sary if the scheme shown in the dia- 
gram is followed. 

The cardboard base of the battery 
is cut away at the end corresponding 
to the long (negative) brass contact 
strip. This exposes the bottom of 
the zinc container of the end cell, 
and since the long brass contact strip 
is soldered to this container we may 
just as well pick up contact with the 
base as with the strip at the top. 

In applying this principle to the 
assembly of H.T. units the batteries 
are placed end to end with the short 


End-to-end connections for flash-lamp 
H.T. batteries. 
(positive) contact strips pressed 
against the exposed base of the pre- 
ceding cell. It is suggested that 
special trays be constructed from 3- 
ply wood for assembling groups of 
cells which may then be connected in 
series in the normal way.—T.C.S. 
O0 O00 0 i 


TESTING FILAMENT VOLTAGE 
AND CURRENT. 


The diagram shows a simple ar- 


rangement of four sockets on the 
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front panel of a receiver which en- 
ables filament current and voltage to 
be measured without having access to 
the interior of the receiver. 
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Arrangement of sockets for testing fila- 
ment voltage and current. 


A group of four sockets is asso- 
ciated with each valve in the receiver 
and is mounted on the panel just 
below the filament rheostat. The 
system of connection is clearly shown 
in the diagram which also gives the 
equivalent theoretical circuit. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where 
: necessary, of devices of experi- 

mental interest for inclusion in this 

section. A dull emitter receiving : 
valve will be despatched to every : 
reader whose idea is accepted for : 
publication. 

: Letters should be addressed to the Editor, 
: ‘Wireless World and Radio Rerieu Dorset 


House, Tudor Street, London, E.C.4, and : 
marked Ideas." : 
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A Section Devoted to New Ideas and Practical Devices. 


SEPTEMBER 29th, 1920. 


Filament voltage can be tested at 
any time without interrupting recep- 
tion by plugging into the appropriate 
sockets, but the set must be switched 
off momentarily when testing filament 
current in order. that the current 
socket shorting plug may be removed 
and an ammeter substituted. Recep- 
tion may then be continued with the 
ammeter in circuit. F. B. 


vooo 


H.F. CHOKE. 


A very good former for a high- 
frequency choke may be made ls 


bolting together six old filament 
rheostat bases. These bases wil! 


at once be recognised by old ex- 
perimenters, who will no doubt find 
many in their scrap box. They are 
made of moulded ebonite, and the 
semi-circular groove round the edge 
was originally intended to carry the 
self-supporting spiral resistance 
element. 


choke built up from 


Former for H.F. 
filament rheostat bases. 


The mounting of the former i 
clearly indicated in the diagram. 
Saw-cuts are made in the edges of the 
formers for the purpose of connectin: 
the sections, each of which may con- 
sist of 150 turns of No. 36 D.S.C 
copper wire.— P. H. P. 
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The model boat Radio Ship Telearch I with which the author carried out preliminary experiments. 


IELEARCH ICS. 


Practical Experiments in Remote Wireless Control. 


By A. P. CAS TELLAIN, B. Sc., A. C. G. I., D. I. C. 


s S. Telearch I ” is the outcome of a long series of 


„experiments undertaken with a view to providing 
a practical demonstration of the science of Tele- 
archics. The idea at the back of the writer's mind when 
first considering the practical side of Telearchics was to 
design some piece of machinery which would involve the 
use of several controls and yet be relatively simply 
operated. It was also desired to be able, if required, to 
change the method of control without alteration of any 
of the machinery itself, simply by changing that part 
of the mechanism which dealt with the actual form of 
wave control used—in short, if it was required to change 
over from radio to light control, for example, it should 
be necessary only to remove the radio receiver and insert 
a light receiver, the rest of the apparatus being 
unchanged. | 
Further limitations, which were thought desirable from 
the point of view of others constructing the practical 
‘“ Telearch ” sets, were that components already on the 
British market should be used wherever possible, with as 
little alteration as possible—and only those who have 
designed and made out-of-the-usual sets will fully realise 
what a limitation these particular points can be. 
Another point, which is almost a necessity, is that— 
in the case of radio control—the power used at the trans- 
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mitter end shall not exceed the usual ten watts allowed in 
this country and, further, that only one wavelength be 
used for all the controls. 

In view of all these considerations, then, the write: 
decided that a model boat was the best subject to start 
with for radio control, as relatively little power is re- 
quired for its propulsion, and a good earth“ connec- 
tion may be made to the water both at the transmitter 
and at the receiver ends. The method of propulsion which 
immediately suggested itself was by means of an electric 


motor, since the steering would almost certainly have tc 
be done electrically. 


Method of Control. 


The method of control used, though seemingly crude, 
is one which works very successfully in practice—and 
which may be called the impulse or step-by-step method. 
Before discussing the actual method, let us see what we 
have to control. 

First, there is the steering, which involves a minimum 
of three positions of the rudder, namely, centre, left, and 
right. 

Next, there is the motor, for which it is desirable to 
have stop, half-speed, and full-speed positions—making 
in all six controls. 
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Telearchics.— 

The step-by-step method, about to be briefly described, 
was the first one that occurred to the writer, as it is 
somewhat similar to that used in automatic telephone 
systems, in which he has always been interested, and 
although a very simple form is used it gives every satis- 
faction in practice. 

Impulse Control. 

In brief, the method consists in transmitting a definite 
number of impulses, one number corresponding to one 
control; for example, one impulse might correspond to 
steering left and five impulses to stopping the motor, and 
so on. The way in which the number of impulses re- 
ceived is translated into which control is required is com- 
paratively simple, and it is a method which was not 
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Gamage relay was used, and this has an eight-toothed 
wheel. 

The next problem is how are the six separate controls 
to be best fitted into an eight-position switch, but this 
will not be entered into here, and all that will be said 
is that only four separate contacts are used—two for the 
motor and two for the steering. ‘The rotary relay may 
be considered: as a simple electric brain, as it translates 
received impressions into messages to stimulate the various 
organs of the mechanism, namely, the motor and the 
rudder in the case of the boat. à 


Essential Parts. i 


The essential parts of the ‘‘ works ’’ (see photograph) 
of Telearch Į are, therefore (a) the radio receiver ot 
electric ‘‘ ear’’; (b) the rotary relay and its operating 


— — q r—— — — 


An interior view of the working model; the deck has been removed to show the arrangement of the apparatus required 
to be carried aboard. 


described in the writer’s first article on Telearchies. 
Briefly, each impulse has the effect of passing a momen- 
tary current round the coils of an electro-magnet which 
thereupon attracts a piece of soft iron carrying a pawl. 
This pawl engages in a ratchet wheel when the iron is 
attracted and moves the wheel one tooth on. Thus, sup- 
pose there were ten teeth on the wheel, ten impulses would 
give a complete revolution, five impulses a half revolu- 
tion of this wheel, and so on. If a drum carrying pro- 
jections is mounted on the axis of the wheel, and if these 
projections are arranged to push contact strips together 
at various stationary positions of the wheel, then it will 
be seen that, according to the number of impulses re- 
ceived, z. e., according to the position of the wheel, so 
the particular contacts closed by the drum will be altered. 


The Rotary Relay. 


If at the transmitter end a similar ratchet wheel is 
used to send the impulses, then the relative rotative posi- 
tions of the two wheels will always be the same, 7.e¢., if 
the transmitter wheel is turned, say, 234 revolutions, the 
receiver wheel will also make 234 revolutions—no more 
and now fewer, provided that the number of the impulses 
per second is not too great for the operating magnet of 
the receiver wheel to follow. 

A convenient name for the magnet-ratchet wheel 
arrangement is that of Rotary Relay. 

In the boat the rotary relay has eight positions—as a 


í 


relay, or ‘‘ electric brain ” ; and (c) the motor and steer- 
ing gear, or “electric muscles and tail,” so that it wil! 
be seen that the boat may be likened to an electric fish. 

The hull of the boat, though perhaps not a thing of 
beauty to the critical eye, is easy to make, and is quite 
suitable for carrying the apparatus without fear of sink- 
ing; and, moreover, gives a fair turn of speed with the 
motor installed; and, although mode! boat designers 
would make a much better-looking ‘craft (to the nautica! 
eye), it would probably have to be much bigger to accom- 
modate the apparatus and harder to build, and certainly 
not so good for the job in hand. 


Dimensions of the Model. 


The photograph of the boat in the water gives some 
idea of its general appearance when under control, and 
the photograph showing the deck removed will indicate 
the nature and quantity of the ‘‘ works.” 

Telearch I is 4ft. long, and has a beam of nine 
inches, and draws about 3-34 inches of water, so that it 
is suitable for quite shallow ponds. The maximum power 
used so far for control is about one watt (96 volts and 
11 milliamps), and control up to 100 feet (maximum dis- 
tance available) was easily obtained with this- power. 

As this article has been written just to introduce the 
subject of a radio controlled boat for the reader to con- 
struct, no further details will be given here as they will 
be dealt with in full in separate articles. 
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MIXING VALVES. 


Amateurs may occasionally wish to 
use one or more six-volt valves in 
combination with those having two- 
or four-volt filaments, for which their 
sets were primarily designed. The 
simplest way of doìng so is to in- 
crease the voltage of the filament bat- 
tery, at the same time making sure 
that the filament rheostats have a 
sufficient excess resistance to drop the 
surplus voltage. This, however, is 
an extremely inefficient procedure, as 
under certain conditions more energy 
may be dissipated in the form of heat 
than usefully employed in heating the 
filaments. 


Generally speaking, one or other 
of the methods shown in Fig. 1 will 
meet the case fairly well; the first 
(æ) is likely to be the more conveni- 
ent of the two. It will be seen that 
two valves are fed from a single cell, 
while the filament of the third, which 
is assumed to be of the six-volt type, 
is supplied from an entirely separate 
three-cell battery, with its negative 
pole connected to the common lead. 
This arrangement generally necessi- 
tates a minimum of alteration to an 
existing set. It will be as well to 
choose a battery having as nearly as 
possible the same working life be- 
tween charges as that supplying the 
two-volt valves ; thus, if these latter 
take a total current of 0.6 amp., and 
are fed by a 40-ampere hour cell, the 
batteries for the last valve, assuming 
it to take 0.25 ampere, should have 
a capacity of 20 ampere-hours—a 
size obtainable commercially. If this 
precaution is taken, it is possible to 
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A Section Mainly for the New Reader. 


ensure that both batteries are ready 
for recharging at the same time. 

If the high-voltage valve takes 
only a small current, it may be per- 
missible to heat its filament by means 
of a battery of dry cells, particu- 
larly when it is used experimentally 
or intermittently. 


Fig. 1.—Combining 2- and 6-volt valves. 
(b) represents the normal battery and 
(a) the the extra cells. 


The arrangement shown in Fig. 
1 (5) has the advantage, from the 
point of view of economy in initial 


expenditure, that the extra battery 


need only have two cells, as it is con- 
nected in series with the single 
cell. Its capacity should, again, 
be chosen with a view to both bat- 
teries having an equal working life, 
remembering that the single cell sup- 


plies current to the six-volt valve as 
well as to the others. Thus, if the 
first two valves consume 0.3 amp. 
each and the third o. 25 amp., the 
total current taken from the two-volt 
cell will be 0.85 amp., and from the 
four-volt battery o. 25 amp. 

The need for this mixing of valves 
is most likely to arise when the user 
of. those of the two-volt class wishes 
to add a six-volt power valve capable 
of dealing with larger voltage swings 
than can any of the former rating at 
present on the market. It seems likely 
that in the near future large power 
valves with two-volt filaments will 
become available, and the need for 
using separate batteries will no longer 
exist. 
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TESTS FOR OVERLOADING. 
The simplest and best-known 
method of deciding whether observed 
distortion is due to overloading of the 
L.F. yalve or valves is to watch the 


needle of a milliammeter connected 


in series with the anode. If the 
needle moves sharply with each 
deeply modulated passage, it can 
safely be assumed that the valve is 
being overloaded, or that its grid and 
plate voltages have been incorrectly 
chosen. 

A word of warning may be given 
in connection with this test, as mis- 
leading results are likely to be ob- 
tained when ‘“‘ atmospherics °’ are 
bad, particularly when a sensitive set 
is being used at some distance from 
the transmitting station. The volt- 
ages set up by these discharges are 
often considerably in excess of those 
due to the signals, and when they 
are taking place at short intervals 
the needle may be in a more or less 
continuous state of oscillation, al- 
though the valve may actually be 


1 


working well within its capabilities 
as far as normal signal voltages are 
concerned. 

Atmospherics usually give rise to 
sounds of a very low audible fre- 
quency, which (perhaps fortunately) 
are not reproduced at full strength 
by the majority of loud-speakers. It 
is only when making observations in 
the manner suggested that the magni- 
tude of the voltages which they set 
up is fully realised by the amateur. 

000 0 
REACTION CONTROL. 

For use in a receiver where reac- 
tion is controlled by partial de- 
neutralisation, it is of advantage to 
choose a balancing condenser which 
nermits of easy and quick adjust- 
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ment. A component which requires 
several complete turns of the control- 
ling knob for variation from mini- 
mum to maximum is hardly likely to 
be the most suitable, particularly if 
it is not provided with a dial, al- 
though it may be well adapted for 
its more usual purpose. If there is 
no external indication of the propor- 
tion of the total capacity actually in 
circuit, an operator is working more 
or less in the dark, and the risk of 
causing interference by allowing the 
set to oscillate is considerably in- 
creased. 

In the conventional balanced cir- 
cuit, both sides of the condenser are 
at high oscillating potential with re- 
spect to earth. Thus, to prevent 


— — e 


DISSECTED DIAGRAMS. 


SEPTEMBER 209th, 1926. 


hand-capacity effects, an extension 
handle may be regarded as more or 
less essential, when frequent adjust- 
ments are likely to be necessary. 

It will be almost needless to say 
that when the neutralising condenser 
is to he used as the main reaction con- 
trol, it should be mounted in an acces- 
sible position on the panel, and not 
on the baseboard. 

The above remarks hardly apply 
to certain receivers using highly eff- 
cient transformers, with lightly 
damped circuits. In such cases it 15 
generally possible to set the neu- 
tralising ‘eondenser slightly off 
balance, and to obtain a goal 
measure of regeneration over the 
whole of the tuning range. 


Stepsby-step Wiring in Theory and Practice. 
` No. 45.—A Hartley Detector Circuit. 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into practice 
in the construction of various typical wireless receivers. Below is shown a popular modification of the 
well-known transmitting circuit which works well as a receiver on the broadcast and short wavelengths. 
The condenser in series -with the aerial operates rather as a variable coupling than as a tuning device. 
A low-capacity “ vernier” condenser gives a smooth control of reaction. Centre-tapped coils are used, 


The L.T. battery circuit Is completed in 

the usual manner, through the valve fila- 

ment and a rheostat, which is inserted 
in the positive lead. 


they may be interchangeable. 
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Grid and aerial circuits are connected up. 

It will be noticed that only half of the 

total inductance is across the grid—fila- 
ment circult. 
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The two parallel anode circuits are com- 

pleted; the first throu choke and 

phones and the second through the re- 
action condenser and part of the coil. 
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NEW STATION FOR TANGANYIKA. 


The Government of Tanganyika in- 
tend to erect a station at Dar-es-Salaam 
during the current financial year. 

0 00 0 
SUNDAY EVENING WIRELESS. 

The religious community in Wales is 
apparently starting a ‘‘brighter Sun- 
day movement. At Wrexham the local 
Sunday school is organising wireless 
smokers on Sunday evenings. A 
wireless concert and E aan will be 
given, smoking will be permitted, and 
light refreshments will be provided. 

0000 

BROADCASTING IN YUGO-SLAVIA. 

The broadcasting station at Zagreb in 
Yugo-Slavia, to which we alluded under 
Broadcast Brevities in our issue of 
September 8th, has been in operation since 
. May 15th on a wavelength of 350 metfes 

with 0.350 kW. aerial power and trans- 
mits daily from 2030 to 2230. 

000 0 


A FRENCH EXHIBITION. 
The next exhibition of French wireless 
ratus will be held at Paris in the 
on de l'Automobile in the Grand 
Palais des Champs-Elysées from Qctober 
23rd to S3ist. This will be the third of 
these exhibitions and the development of 
the industry, in spite of the present un- 
certainty prevailing with regard to the 
broadcasting question in France, is shown 
by the increasing number of exhibitors 
each year. In 1924 there were 90 ex- 
hibitors, last year the number had in- 
creased to 110, and this year we under- 
stand that 196 different wireless firms 
have applied for space. 
000030 
THE PIRATES’ EXCUSES. 

Prosecutions for installing and using 
wireless sets without a licence are now 
of almost daily occurrence, and it is in- 
teresting to notice the varied excuses 
offered by the defendants. 

The usual explanation offered is that 
the accused did not know that any licence 
was necessary until the set was working 
satisfactorily, but perhaps the most ori- 
ginal is that of a native of Cricklewood 
whose wife had presented him with twins 
and who pleaded that this domestic tur- 
moil had put the matter of the licence 
completely out of his head. The stony- 
hearted magistrate, nevertheless, fined 
him. 
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A SATISFACTORY GUARANTEE. 


Confidence in the efficiency of all appara- 
tus that has once been Government pro- 
perty is, perhaps, justifiable but may lead 
to curious errors. According to our 
esteemed contemporary the Sporting 
Times, the purchaser of a certain loud- 
speaker reassured his wife who questioned 
its qualities and value by stating that it 
must be a good one as it was largely used 
by the Government. 

“How do you know?” asked she, and 
he replied, “ Well! There is stamped on 
it ‘2,000 O. H. M. S.“ 


ARMY WIRELESS. The reception of field 
messages during the recent war round 


Aldershot. It will be seen that the aerial 
used is of the collapsible frame type 
mounted on a gun limber. 


DIRECTION FINDERS ON SHIPS. 


According to the “Journal of Com- 
merce” there are now over 200 ships of 
the British Merchant Service fitted with 
direction-finding apparatus of the moving- 
frame.aerial or similar type by means of 
which they can pick up their own bearings 
to any coast stations, but, on the other 


hand, the secretary of the Mercantile Mar- 


ine Service Association, in a letter to The 
Times, deplores the comparatively small 
number of regular D/F stations along the 
coast of Great Britain. 
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THE CONFLICT OF WAVELENGTHS. 


The wavelength question is not con- 
fined solely to Europe and the United 
States. Apparently the epidemic of in- 
terference has Se the Antipodes, as 
we learn from Australia and New Zealand 
that it is already suggested that co-opera- 
tion with regard to wavelengths should 
be secured between the Australian and 
New Zealand authorities, in order that a 
comprehensive policy may be adopted. 

The listener in New Zealand often pre- 
fers to tune in to Australian stations and 
it is probable that this feeling may be 
reciprocated by listeners in Australia. In- 
terference between the carrier waves of 
New Zealand and Australian stations is 
quite possible unless co-operation between 
the two countries ensures its elimination. 

0000 


WIRELESS DEBATES. 

Meetings of the Institute of Wireless 
Technology will take place on October 
6th and November 10th. The first will 
be held at the Engineers Club, Coventry 
Street, W, at 7.0 p.m. and will take the 
form of a debate on the subject “that 
it is impossible to obtain absolute purity 
of tone with a valve detector.” Mr. Y. 
W. P. Evans will support the motion and 
Dr. F. T. Fawcett will lead the opposi- 
tion. Full particulars may be obtained 
from the hon. assistant secretary, Mr. 
Harrie J. King, 71, Kingsway, W.C.2 
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‘BROADCASTING IN RUSSIA. 

“One of the most interesting sights in 
Moscow, says a correspondent of the 
Daily Herald, is the free wireless con- 
certs which are given in various parts of 
the city. In. some cases enormous loud- 
speakers are fixed to standards, as the 
are in front of the Moscow Soviet head- 
quarters to the Tverskaya. In others they 
are attached to the walls of buildings. 
But however placed they invariably 
give an excellent transmission. The 
speeches are frequently discussed between 
apparent strangers.” 

From this we infer that the Russian 
temperament does not clamour for “ fewer 
talks and more jazz,’’ or, possibly, the 
citizen bears in mind the far-off villagers 
whose main source of information is hy 
means of wireless ; or, again, perhaps he is 
content with the fare served out by those 
in authority and does not consider any 
improvement necessary. 
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THE RAWSON-MacMILLAN SUB-ARCTIC 
EXPEDITION. 


The full report of the expedition to 
Labrador is not yet available at the time 
of writing, but it is understood that much 
valuable information has been gained re- 
garding the relationship between radio, 
the aurora borealis, the barometer and 
mirages. It was discovered that there was 
a definite relationship between the fading 
of wireless signals and the aurora, radio 
appearing to be most affected when the 
aurora was strongest in the opposite direc- 
tion from the approaching signals. 

Transmission was practically unaffected 
when this aurora band travelled per- 
pendicularly to the axis. Sometimes a 
lagging of About a minute appeared be- 
tween the shift in the aurora displays and 
the fading. 

It will be remembered that the expedi- 
tion sailed last June in two vessels, 
“ Sachem II” and “ Bowdoin to study 
Norse relics in the sub-arctic region as 
well as scientific phenomena, and it is in- 
teresting to note that the special 20 and 
40 metres transmitter installed on the 
‘Sachem III“ was able to keep in touch 
with many British and American stations 
during the whole voyage. During the 
previous MacMillan expeditions, above 
the arctic circle, the party was out 
of touch with the world for many 
considerable periods. 


Wir elless 
World 


PAASI 


“ WIRELESS WORLD” LECTURE. 
A Special ‘‘ Wireless World” Lecture 
and Demonstration, entitled 
“© QUALITY IN BROADCAST 
RECEPTION,” 
is to be given in Birmingham by 


N. W. McLACHLAN, D.Sc, M.LE.E., 
at the Temperance Hall, Tempie Street, 
Birmingham, on Monday, October 11th, 
at 8 p.m. The Chair will be taken by 
J. D. MORGAN, D.Sc., M. I. E. E. 
Admission is free by ticket. Tickets can 
be obtained from the principal wire- 
less retailers in Birmingham, or from 
the Offices of THE WIRELESS WORLD, 
Gulidhall Buildings, Navigation Street, 
Birmingham. 
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THE T. & R. SECTION OF THE 
R. S. G. B. 


The first Convention of the Trans. 
mitter and Relay section was held at the 
Institute of Electrical Engineers on Frida 
and Saturday, September 17th and 18th. 

On Friday evening an informal lecture 
was given by Mr. H. L. Kirke of the 


B.B.C. on Master Oscillators,” which | 


was preceded by a tea kindly given by 
Mr. E. J. Simmonds (G 20D) and followed 
by a general discussion. | 
Saturday's proceedings were opened at 
11.0 a.m. by an address given by the 
chairman, Dr. W. H. Eccles, in which he 
emphasised the part played by the ama- 
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on the progress of the “T. and R. Bulle. 
tin,” anda discussion on Low Power Tests 
was opened by Mr. G. A. Exeter. Capt. 
H. J. B. Hampton made various sugges- 
tions for the better co-operation between 
provincial and London members. Mr. C. 
A. Jamblin reported on the work under- 
taken by the QSL and QRA section and 
after a discussion, “ How to secure Ideal 
Conditions for British Experimenters 
the „ were brought to an end 
by the closing remarks of the hon. secre- 
tary, Mr. Gerald Marcuse. 
0000. 


THE CONTRIBUTION OF SCIENCE 
TO HUMAN LIFE. 

A series of short lectures 
given on Sunday afternoons, beginning on 
October 3rd, at the Guildhouse. Eccles- 
ton Square, S.W.1, by various well-known 
authorities, on different aspects of the in- 
fluence of scientific discoveries on the 
ordinary life of the human race. Space 
does not permit of our giving a full list 
of these interesting talks, but we would 
specially draw attention to the lecture by 


is to be 


Dr. W. S. Eccles on The Influence of 


Wireless on Modern Life which he will 
give on November 7th. 

Full particulars can be obtained from 
the hon. secretary, Mr. L. Hammick, 2. 
Rosslyn Mansions, Goldhurst Terrace. 
N.W.6. The lectures are free to all and 
no tickets are required. 


FIRST BRITISH RADIO CONVENTION. The amateur experimenters who gathered together under the auspices of the Radio Society 
of Great Britain to discuss methods of progress and co-operation. 


WIRELESS CONVENTION IN 
AUSTRALIA. 


The third annual Federal Convention of 
the Wireless Institute of Australia is 
being held in Sydney, where the delegates 
were expected to arrive on September 
17th. The entertainments committee has 
made elaborate preparations for the social 
side of the Convention, including the 
annual diuner of the New South Wales 
Division. Visits will be made to many 
of the amateur stations which are now be- 
coming so well known to British trans- 
mitters. On the technical side it is under- 
stood that a number of important tests 
have been organised to extend over a 
period of three weeks. 


transmitter in the advancement of 
The Constitution of the T. and 


teur 
wireless. 


R. Section and the General Rules were 


discussed and passed with certain amend- 
ments. 

Among the foreign and provincial re- 
presentatives were Mr. F. D. Bell 
Z 4A 4), Mr. W. R. Burne (GW 15B). Mr. 
B. Walsh (GI 2IT), Mr. J. Wyllie (G 5YG), 
Mr. S. R. Wright (G2DR), and Mr. L. 
J. Hughes (KY 1VP). 

A luncheon was given by the hon. secre- 
tary at the Hotel Cecil to 21 delegates. 

Messages of encouragement were received 
from Holland and Australia. 

In the course of the afternoon the hon. 
organiser, Mr. J. A. J. Cooper, reported 


AN ENTHUSIASTIC LISTENER. 


A few weeks ago we recorded the boast 
of an American transmitter that his sta- 
tion had not missed transmitting for a 
single night during the last five years. 
Incidentally, we have since been informed 
that there are several operators at that 
particular station, so that the achievement 
is not so wonderful as it at first appeared. 
We now hear of a listener, Mr. W. C. 
Bramwell, of Teddington, who has not 
missed listening every day for the last 
six months, making a total of 476 hours. 
Mr. Bramwell, who has passed his eighty- 
second birthday, should certainly be an 
authority on the comparative merits 
broadcast programines. 
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EXPERTS IN RADIO ACOUSTICS SINCE 1906 


FOR YOURSELF 


See and hear for yourself. Go 
to a Brandes Dealer and look 
over the new Brandes range. 
Get him to demonstrate and 
make your own comparisons. 
Not many instruments of such 
good class are so reasonably 
priced. Read about them on 
the next three pages. 


Brandes 
RADIO PRODUCTS 
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IS THIS WHAT 
YOU'RE LOOKING 
| FR 


ESTING the new 2 
valve receiver at our 
Works at Slough, on 
a standard P.M.G. aerial, 
we tuned in the two Paris 
stations, London, Daventry, 


Bournemouth, Birmingham 


and Newcastle on the loud- 
speaker. This despite bad 
screening set up by a large 
power station not more than 
50 yards away. We were 
testing on 66 volts. 


THE BRANDESET IL 


The new Brandes 2-valve set features 
simplicity of control and ingenious com- 
pactness. Condenser dial, filament 
rheostat, reaction dial and“ throw-over ”’ 
switch for long or short wave tuning 
complete the panel controls. Straight 
line frequency condenser tuning and 
grid-bias is employed. The standard coil 
is suitable for Daventry and no “plug-in” 
coils need be purchased. The L.T., H.T., 


and grid-bias leads £6 10 


are plaited into one 
cable from rear of set 

(Exclusive of Marconi Royalty and 
Accessories.) 


THE BRANDESET IIL 


The new Brandes 3-valve receiver em- 
ploys the same ingenious characteristics 
as the Brandeset II., except that an extra 
stage of Audio Frequency is employed. 
It has straight line frequency condenser 
tuning, grid-bias and is adapted to long 
and short wave tuning. Both receivers give 
most excellent loudspeaker reproduction 


on a number of stations, £8 10 


and are specially de- 
signed for this purpose. 

(Exclusive of Marconi Royalty and 
Accessories.) 


Brandes 
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EXPERTS IN RADIO ACOUSTICS SINCE 1908 
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READ ABOUT | 
THESE TOO 


HE Ellipticon has 

been described as “‘the 

best loudspeaker on 
the market” by one who is 
fully qualified to judge, and 
who has no personal interest 
in our success. And we 
honestly consider that it is 
one of the best instruments 
we have ever turned out. 
The Tablecone, too, can 
really be said to be superior 
to. similarly priced Cones. 
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THE TABLECONE 


Attractive cabinet of unique design, 
finished in dark walnut. The cone unit 
is fitted witha large magnet and the 
circular diaphragm has an extremely 
sensitive driving unit which provides 
plenty of volume with unb'emished tone. 
Supplied compete with cord connection. 
It has a genuine claim to be superior 
to any similarly priced cone speaker. 


Height - to" 
Depth (at base) 111“ £2 15 
Breadth 91“ 


THE ELLIPTICON 


(Registered Trade Mark) 
The new Brandes Cone. Undoubtedly 
the best loudspeaker produced, it brings 
tone of great depth and sweetness. The 
cone has a large vibrating area and a 
driving unit of special design. The 
magnets in the unit are unusually large. 
There is no diaphragm but a small arma- 
ture which, actuated on the“ push-pull ” 
principle, reacts to the faintest impulse. 
The specially designed cabinet“ reflects“ 
the sound in rich and mellowed tones. 


per i £5 10 
Brandes 
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EXPERTS IN RADIO ACOUSTICS SINCE 1908 


TEAR THIS 
PRICE LIST OUT 


EAR it out and keep 

it by you for reference. 

You may not need any 
of these excellent instru- 
Ments at the moment. But 
the eventuality may crop up 
and we should hate you to 
be without the chance to 
consider the satisfaction of 
a teally first class product 
at a most reasonable price. 


THE BRANDOLA 


Specially built to bring greater volume with minimum 
current input and exceptional clarity over the full 
frequency range. A large diapbragm gives new 
rounded fullness to the low registers and new clarified 
lightness to the high. Reproduction controlled by 
a thumb screw on the base. Polished 


walnut plinth with  electro-plated 7 5 / 2 
fittings. Height 26 ins., bell 12 ins. 


THE TABLE-T ALK E R 


The new goose-neck design is the result of research 
in radio acoustics, which definitely establishes its 
value in relation to the diaphragm fitted. Patent 
material used in the construction of the horn eliminates 
metallic harshness. Volume and sensitivity con- 
trolled with 1 . ve rear of the 
base. Elegantly a tast 

neutral brown finish, felt-padded 30 / o 
base. Height 18 ins., bell 10 ins. 


AUDIO TRANSFORMERS 


The Brandes 1st stage Transformer has a high voltage 
amplifieation ratio of 1-5. This, together with a 
straight line amplification curve, means that the 
amplification is constant over a wide band of fre- 
eain, thus eliminating resonance. The 1-3 Trans- 
ormer amplifies over 1 pianoforte and harmonic 
ranges equally well. Mechanically pro- 

tected and shielded rire bag interaction. 17 / 6 
Terminals and outside soldering tags. 


Ratio 1-5 (black case). Ratio 1-3 (brown case.) 


MATCHED TONE HEADPHONES 


The whole secret of Matched Tone is that one receiver 
refuses to have any quarrel with its twin. Ably 
schooled in these erous sentiments by our specially 
erected Matched Tone apparatus, their synchronised 
effort discovers greater sensitivity and volume and 
truer tone. There is no possibility 

of the sound from one earpiece being 20/- 
half a tone lower than its mate. 


Brandes 
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FRAME AERIAL CRYSTAL RECEPTION. 


Resradiation from Local Resonant Aerials. 


By W. H. F. GRIFFITHS. 


N N YHEN a large and efficient aerial is tuned to 
resonance with the local broadcasting station 
the oscillatory current flowing in it is sufficient 
to induce very considerable E.M.F.s in all near-by con- 
ductors. It is only necessary to bring into resonance, 
in some way, coils, frame aerials, gas-pipe systems, 
electric bell. wiring, or any other insulated or partially 
insulated systems of conductors which happen to be situ- 
ated in the vicinity of the resonant aerial, to obtain 
from them such resonant potentials as will produce quite 
reasonable signal strengths 
with crystal detectors only. 
© Some time ago, in an 
article in this journal by the 
present author,’ it was shown 
that the signal strength ob- 
tained from small aerials 
was augmented enormously 
by tuning a large near-by 
aerial to the same transmis- 
sion, and it is the object of the present article to show 
that this method of signal strength augmentation is by 
no means confined to ordinary aerials. 

In the experiments to be described, the re-radiated 
energy was obtained from a fairly large twin aerial of 
the T type, oft. long and 3oft. high. The first 
experiment was carried out with a small frame aerial of 
600 pH total inductance, tuned by a very small vari- 
able air condenser of about 80 micro-microfarads maxi- 
mum capacity, and having its low potential end earthed to 
a gas-pipe system (a water-pipe system provided the 
earth connection for the large aerial). The circuit of 
this frame aerial crystal receiver is given in Fig. 1, the 
tapped portion I., of the loop being reduced to an optimum 
value of about 40 pH, as the crystal emploved was of 
low-resistance galena. 

The frame aerial receiver, complete, was set up just 


LOOP 
AERIAL 


00000 
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Fig. 1.— Experimental crys- 
rip receiver used in these 
tests. 


Aa- 
7. 
Fig. 2 2.—Relative positions of the tuned T“ aerial and frame 
aerial receiver 
off the ground (about 4ft.) near the large aerial, in the 
position indicated in the scale drawing of Fig. 2, and 
when tuned to resonance with 2LO the local broadcasting 


1“ Interference from Adjacent Aerials’? (The Wireless 


World, June 3rd and 10th, 1925). 
B27 


station 10 miles distant, with the large aerial open- 
circuited, gave a rectified telephone current of only 


0.05 mA, a signal strength much too weak to produce 
intelligible speech in the most sensitive telephone 
receivers. When the large aerial was also tuned to 


resonance with the incoming signal wave (365 metres), 
however, the signal strength was greatly increased and 
a resonance curve of rectified telephone current plotted 
against variable condenser readings about resonance was 
obtained. This curve (B) is given in Fig. 3, and it 


13 


MICROAMPERES 


110° 115° 120° 125° 130° 135° 140° 


105° 


o 
100° 


O DEGREE SCALE READING 
(10%8 uF) 
Fig 3.—Resonance curves for the frame aerial-crystal circuit of 
Fig. 1: A, without assistance from elevated aerial; B, elevated 
aerial tuned to resonance; C, elevated aerial tuned to resonance 


and loaded with crystal rectifier ; D and E, reacting (non-oscil- 
lating) valve connected to A. T. I. ol re-radiating aerial. 


must be noted that the large aerial was tuned exactly 
to resonance with the incoming signal wave during the 
whole of the experiment. It should be noted; also, that 


no load, either crystal or valve, was taken from the re- 


radiating aerial, which was merely tuned by a variable 
inductance. The current circulating in the aerial was 
therefore not limited by anything except its own effective 
resistance as augmented by that of the variable induct- 
ance by which it was tuned. Had a crystal been tapped 
across the variable inductance, the consequent loading 
would have been such that the current flowing in 
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Frame Aerial Crystal Reception.— 
the re-radiating aerial would have been considerably 
reduced, resulting in a smaller degree ef signal strength 
augmentation in the frame aerial receiver somewhat as 
shown by curve C (Fig. 3). 

If now the oscillatory current in the re-radiating aerial 
could be increased by some means, one would expect to 
obtain a still further increase in signal strength from the 


frame aerial receiver. In N 
order to obtain this result, | 
a single thermionic valve 


was connected across the 

aerial tuning inductance and 

made to retroact into the w € 
aerial circuit, and so, in 

effect, reduce its losses to a 

certain extent. The increased 

current thus obtained in this l 

aerial produced in the frame 
aerial receiver the rectified 
telephone current indicated 
by curve D of Fig. 3, a 
maximum value of 5 microamperes being now obtained at 
resonance. This curve, and all others of this article 
with the exception of curve C, have been carefully plotted 
from actual experimental results. 


Fig. 4.—Polar diagram obtained 

by rotating the frame aerial 

through 360°. The re-radiating 
al runs east and west. 


Intensifying Reaction. 


As the degree of reaction on the large aerial was in- 
creased, the signal strength was correspondingly increased 
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105° 110° 115° 


O DEGREE SCALE READING 
. (10% Uf) 
Fig. 5.—Resonance curve F without earth connection, obtained 


under the same conditions as curve E of Fig. 3, which is reproduced 
on the same scale for comparison. 


5, was plotted for this con- 20 
dition, curve E of Fig. 3 19 
being repeated in this figure 18 
for purposes of comparison, 17 
since they both refer to the 16 
same condition of reacting 15 
aerial. The loop was again 
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until, while the former was still some way froma con- 
dition of self-maintained oscillation, the rectified current 
was tremendously increased, as shown by curve E. These 
results were all obtained with the plane of the loop 
aerial parallel with the hori- 
zontal wires of the re-radiat- 
ing aerial, and in order to 
ascertain to what extent the 
loop aerial receiver was 
assisted by its earth connec- 
tion, the loop was oriented 
about its vertical axis to ob- 3 
tain a polar diagram of 
signal strength in all direc— 
tions. The polar diagram 
obtained is given in Fig. 4, the rectified telephone current 
being 12.8 „A when the loop was pointing west (the 
direction of the large aerial), and 7.0 pA when rotated 
through go° to a north-south direction. This diagram 
shows that the directional properties of the loop aerial 
had been impaired by the earth connection, and so the 
latter was dispensed with in order to obtain results with 
a pure loop aerial. 

Without an earth connection of any kind, and with th: 
plane of the loop parallel with the large aerial, a very 
considerable signal strength was obtained (3.5 pA) and 
the tuning curve of rectified telephone current, F of Fis 


Fig. 6.—Polar curve obtained 
without earth connectioa. 


oriented and the polar dia- 
gram of rectified telephone 
current given in Fig. 6 ob- 
tained. From this diagram 
it will be seen that the un- 
earthed loop aerial exhibited 
quite normal directional pro- 
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perties, the rectified current oe 

being reduced from 3.4 pA ea 

to o. 15 HA when it was al 

rotated through 90 degrees 2. 

from west to north-south. E 
The above results were all al p 
70° 90 110° 130° 150 


obtained with the loop aerial 
in the same position well 
away from the foot of the 
aerial down-lead, but when 
moved near to the latter the, 
reacting valve of the aerial had to be switched off, 9 
great was the rectified current obtained. When the frame 
aerial was within 3ft. or so of the down-lead, a rectified 
current of about 19 A was obtained with the re-radiat- 
ing aerial merely tuncd (with no load or reaction). In 
this position the signal strength obtained was very nearly 
as great as that obtained from a crystal detector circutt 
connected to the large aerial itself, and any change in 
effective resistance of the latter, due to the tuning of 
other near-by aerials or conductors, was indicated vert 
clearly by the value of rectified current obtained from the 
B 28 


‘TC DEGREE SCALE READING 
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Fig. 7. 
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Frame Aerial Crystal Reoeption.— 

loop circuit. As an example of this, a reduction of tele- 
phone current from 19 pA to 15 pA was the result of 
quite a miniature aerial about 25ft. away from the main 
re-radiating aerial being tuned to resonance with the in- 
coming signal wave. Curves A and B of Fig. 7 show 
this effect. The frame was, in this case, merely acting 
as an ordinary secondary circuit very loosely coupled to 
the primary circuit down-lead. Both of these signal 
strength curves, A and B, were obtained with a wire 
counterpoise attached to the low potential end of the loop 
aerial, and when this was removed and the loop retuned 
to resonance, the rectified current was again reduced by 
about the same amount as shown by curve C of Fig. 7. 


Effects with Other Conductors. 


It may be of interest, perhaps, to record here a few 
examples of the effects of tuning various conductors in 
the vicinity of the re-radiating aerial whilst the latter was 
strongly reacted into. By clipping on to various parts 
of a house gas system, rectified currents of from 2 to 6 


Wireless | 
World oe 


microamperes were obtained, the variations seeming to 
indicate that some ‘sections of piping were less perfectly 
insulated from earth than others. A horizontal iron 
gutter, from which a vertical iron-pipe led, was used as 
an aerial, and 5 to 6 microamperes of rectified telephone 
current obtained from it. In these cases the signal 
strength fell to zeto when the large aerial was open-cir- 
cuited or detuned from resonance. | 


Conclusion. 


In conclusion it should be noted that results of far 
greater importance would have been obtained had the 
experiments been carried out at a point much nearer to 
the transmitting station. That is to say, that, although 
a reacting valve had to be employed in order to obtain an 


aerial current of sufficient value to make the re-radiation 


phenomena well marked, the same effects could have been 
obtained without a valve had the large aerial current been 
produced by the much greater radiation field strength 
available at positions less remote from the transmission 
source instead of an aerial resistance reducing device. 


NICKEL STEEL STORAGE BATTERY. 


The introduction of a steel plate battery 
for H.T. supply by Batteries, Ltd., of 
Redditch, will undoubtedly develop. The 
battery is constructed on the lines. of the 
well-known Edison nickel steel alkaline 
cell which has proved so successful in a 
number of applications where skilled and 
constant attention are not available. 

The disadvantage of using cells of this 
type is that on discharge the voltage 
slowly falls, whereas with the lead-plate 
battery the voltage remains practically 
constant during discharge. As regards 
H. T. supply, this is perhaps no serioũs 
disadvantage, while the cell undoubtedly 
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Nickel iron alkaline H.T. Battery unit, 
consisting of 18 cells giving a potential of 
30 volts. 


possesses many points of merit. First of 
all the avoidance of acid electrolyte is of 
importance, while the cells are practically 
fool-proof and require no more attention 
than the occasional addition of distilled 
water. As compared with the lead battery 
no deterioration will occur if left un- 
attended. 

The steel plates cannot buckle, and the 
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steel containers used for the larger cells 
cannot crack, while the battery can be 
short-circuited or even charged in the re- 
verse direction without damage. The 
charging rate for a given ampere-hour 
capacity is higher than the lead battery, 
but its important property is long life in 
spite of indifferent treatment without an 
equivalent effect of the sulphating which 
occurs in the case of the acid battery. 
Glass tubular containers are used sup- 
ported in a pitch-filled, moulded tray, and 
the separators are of perforated ebonite. 


A batterv of eighteen cells gives a poten- 


tial of 30 volts, and each plate measures 
about Sin. x 4in., giving a total capacity 
of 1 ampere-hour. 


0000 


G. R. C. WAVEMETER AND FILTER. 


A simple tuned closed circuit consist- 
ing of parallel inductance and variable 
condenser without auxiliary apparatus 
can be used with reasonable accuracy as 
an absorption wavemeter or may be con- 
nected in the aerial circuit to serve as a 
very effective rejector. 

Such an instrument is included in the 
range of products of the General Radio 


Company. handled in this country by 


Claude Lvons, 76, Old Hall Street, 
Liverpool. - 

The instrument consists essentially of a 
well-built variable condenser fitted with 
slow-motion-geared dial and a silvered 
scale calibrated in a hundred divisions and 
also directly in metres over a wave-band 
of 200 to 600. It is interesting to ob- 
serve that this wave range is covered 
without making use of the condenser set- 
tings at the minimum and maximum posi- 
tions, undoubtedly a good feature. The 
condenser is enclosed in a metal screen- 
ing box having an attractive japanned 
crystalline finish. $ 


The inductance, which is wound on a 
Bakelite former, can be detached from the 
condenser to permit of the separate use 
of either component. It consists of a 
double winding, one of which becomes 
parallel connected across the condenser to 
serve as the wavemeter, whilst the other 
coil, which is tightly coupled to the wave- 
meter coil, is provided with four tappings 


The General Radio Company's re'ector 

circuit and wavemeter calibrated over a 

wave range of 200 to 600 metres on a direct 
reading wavelength scale. 


and connected to a pair of terminals. It 
is intended that the tapped winding shall 
b> connected in series between the aerial 
lead and aerial terminal of the receiving 


—— — ee T, 


454 


set to permit of the use of the instru- 
ment as an interference eliminator when 
tuned approximately to the wavelength 
of the interfering signal. In this respect 
it gives a good performance, whilst to 
determine the wavelength of a particular 
station it is only necessary to adjust the 
condenser to the point where the signals 
from that station vanish and reading off 
the wavelength directly on the scale. 

This instrument, being of robust and 
reliable construction and moderate in 
price, should prove a useful accessory to 
almost any broadcast receiver. 

The manufacturers state that the wave- 
meter scales are individually calibrated 
to an accuracy of 1%, though, of course, 
it would not be possible to take readings 
down to such narrow limits of accuracy, 
though the scale can be read sufficiently 
closely for all practical purposes. Used 
as a filter, of course, the parallel capa- 
city connected to the filter circuit winding 
will slightly influence the settings of the 
condenser to produce a given wavelength. 


O0 0 00 
NEW ATHOL VALVE HOLDER. 


The wireless products of the Athol Engi- 
neering Company, Seymour Road, Crump- 
sall, Manchester, are invariably unique in 
that porcelain is used as the insulatin 
rraterial. Porcelain is undoubtedly good 
as an insulator, and its dielectric proper- 
ties render it particularly suitable for giv- 
ing separation to conductors carrying 


The contacts of the Tiger valve holder 


are su rted around a porcelain ring so as 
to give a long leakage path and limit the 
stray capacities to a minimum. 


radio-frequency currents. The principal 
drawback is the difficulty of producing 
clean mouldings accurate to dimensions, 
and it is in this direction that Athol porce- 
lain products excel. 

The contacts on the new Tiger“ 
valve holder are built up round a porce- 
lain ring so that a mimimum of capacity 


with long leakage path is obtained. The 


connecting tags are tinned, which is pre- 
ferable to the nickel-plated tags so often 
found on valve holders, and.as they pro- 
ject from the lower rim of the valve 
holder the connecting leads will lie in 
contact with the face of the baseboard, 
which should be the aim as far as pos- 
sible in baseboard wiring. 


O0 00 30 
SIEMENS SUPER-RADIO BATTERY. 


A high-tension dry cell battery capable 
of a maximum economic discharge rate 
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of 20 milliamperes has recently been pro- 
duced by Siemens Bros., and is suitable 
for use with multi-valve sets. 

It consists of 36 cells of extra large 
size giving a nominal E.M.F. of 50 volts. 


2 


The new 50-volt Siemens battery is made up with 

large type ceils to withstand a heavy discha 

rate and the cells are assembied so that 
battery occupies very little tabie space. 


Although somewhat bulky, it is designed 
to occupy minimum table space, as the 
cells are assembled to give the overall 
dimensions of 81 & 535 KO in. high. An 
important feature is that the individual 
cells are exceptionally well insulated one 
from another and are solidly embedded 
in paraffin wax, which is probably the 
only satisfactory method of completely 
insulating the cells of a H.T. dry battery. 

The battery is fitted with nickelled 
spring clip terminals and intermediate 
tappings are provided at 25 and 36 volts, 
together with two connecting tags for 
attaching to the flexible leads. It is 
offered at a low price so that the cost 
of upkeep compares favourably with other 
forms of H.T. current supply on the 
market. 
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BRITKAM EBONITE. 


The Britannia Rubber and Kamptulicon 
Co., Ltd., 7, Newgate Street, London, 
E.C.1, are now manufacturing a range 
of ebonite panels jin. in thickness and 
of the following standard sizes :—6 x 8in., 
8x10in., 8x12in., 10x12in., 10 x 14in., 
10 x 18in., 7x 30in., 9x 30in., and 9 x 36in. 

Apart from securing panels with clean 
finished edges, one has the advantage 
of knowing that the ebonite is un- 
doubtedly reliable as compared with ob- 
taining a rough cut panel without know- 
ledge of its manufacture. This is a 
very important point in view of the con- 
siderable latitude which exists in the 
making up of ebonite and the inability 
of the purchaser to form any idea of its 
electrical properties. The range of sizes 
is perhaps not the most convenient. The 
smaller panels seem to be too square and 
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the narrow ones are for the majority of 
sets a little too long, though Britkam 
ebonite panels can be supplied cut to any 
size and thickness to suit the user's 
requirements. 


Book Review. 


“ Accumulator Charging, Main- 
tenance and Repair,” by W. 8. 
Ibbetson, B. Sc., A. M. I. E. E., M.I. 
Mar. E., pp. 115, with 33 illustra- 
tions and diagrams. Published by 
Sir Isaac Pitman and Sons, Ltd., 
price 3s. 6d. nett. 

A concise and comprehensive 
handbook dealing primarily with 
the practical side of accumulator 
charging and maintenance. 

The opening chapters deal with 
the electrical calculations necessary 
in working out rheostat and lamp 
resistances, cost of charging, ete. 
The theory of the accumulator is 
confined to a brief chapter, which 
is followed by three chapters oa 
the charging of batteries from D.C. 
mains. All the essential points to 
be watched during the charging aod 
discharging of the cells are given 
proper emphasis, and many useful 

ints of a minor character, such as 
rge the best method of emptying acid 

carboys, first aid in the case of 
acid burns, etc., are given. 

A brief chapter deals with the methods 
of charging from A.C. mains, but does not 
give any indication of the relative merits 
of the various methods. 

Then follows a most useful chapter on 
the diseases to which the accumulator cell 
is heir, each ailment being systematically 
treated under the three headings : Indica- 
tion, Cause and Treatment. 

For the benefit of service station attend- 
ants a chapter is devoted to accumulator 
repairs, and the book concludes with some 
brief notes on the nickel-iron cell. 

A thoroughly sound and practical hand- 
book which we have no hesitation in 
recommending. 


Catalogues Received. 


[/n most cases the publications referred 
to in this list can be obtained on applica- 
tion to the firms concerned.] 

0 0 300 


Metrovick Supplies Limited, (Trafford 
Fark, Manchester.). Envelope Folder No. 
4117/3, giving prices and particulars of 
Cosmos Radio Valves. 

0 000 

B. Phillipson, (124, City Road, London. 
E. C.). Wholesale and export price list 
of wireless supplies, components and 
ebonite parts. 

O0 0 00 

A, H. Clarkson, Ltd., (119, Fleet 
St., E. C. A.). List No. 9, dealing with 
Triumph Receivers and Components. 


Rothermel Radio Corporation of Gt. 
Britain Ltd., (24-26, Maddox Street, Re- 
gent Street, London, W. I.). 19%-7 
supplement to general radio catalogue, 
giving prices and particulars of American 
accessories and components. 
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CIRCUITS 


in Theory and Practice. 


22.—Magnetic Circuits of Choke Coils and Transformers. 
l | By S. O. PEARSON, B.Sc., A. M. I. E. E. 


for operation in the plate circuit of a three-elec- 

trode valve, the problem is not so simple as in 
the case where the coil or transformer is to be run in an 
ordinary plain alternating current circuit. ‘The first diffi- 
culty arises out-of the fact that when a choke or trans- 
former primary winding is connected in the plate circuit 
of the valve, that winding carries not only the alternating 
component of the plate current but the steady D.C. com- 
ponent as well. The result is that the magnetic flux pro- 
duced through the core never reverses in direction under 
actual conditions of operation, but merely varies between 
two limits in the same direction. Theoretically, as far as 
the choke or transformer is concerned, the D.C. component 
has no effect whatever, but where an iron magnetic circuit 
is employed the D.C. component may have very serious 
effects indeed, owing to the permeability, or ‘‘ magnetic 
conductivity,“ of the iron falling off as the magnetic flux 
density is increased above a certain value. 

The inductance of a choking coil or primary winding cf 
an intervalve transformer depends upon the number of 
turns in the coil, the dimensions of the iron magnetic 
circuit, the length of the air gap in the magnetic circuit 
(if any), and the magnetic permeability of the iron. It is 
this last item which presents the most difficulty, because 
it is a variable quantity, depending upon the number of 
lines per square centimetre or flux density through the tron. 


N N Y HEN designing a choking coil or transformer 


T 
= 
O 
ul 
cc 
< 
=) 
g 
85 
æ 
uj 
a. 
2 
uJ 
2 
m) 
O 
= 
g 


10 20 30 40 50 60 
MAGNETISING FORCE-H 


Fig. 1.—Magnetisation curve for steel alloy stampings 


Expressed simply, the permeability of a specimen of iron 
is the number of times that the iron is more conductive io 
magnetic lines of force than air. For instance, if a long 
coil carrying a certain current produces a magnetic field 
strength of, say, 5 lines per square centimetre in air at 
_the centre, it will be found that on passing an iron rod 
into the coil or solenoid the magnetic flux density would 
be many times greater than the original field strength in 
the air. Suppose that on measurement (quite easily 
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‘length of the magnetic circuit. 


effected in the laboratory)"the flux density in the iron is 
found to be 4,500 lines per square inch. Then the per- 


4,500 


meability of this specimen is =900 when the 


density is 4,500 lines per square inch. The field strength 
produced by the coil in the air is called the magnetising 
force of the coil, and is usually denoted by H. The 
magnetising force is proportional to the number of ampere 
turns on the coil, and inversely proportional to the mean 
The resulting magnetic 
density produced in the iron when brought under the 
influence of the coil is usually denoted by B. Denoting 
the permeability of the iron by u we have :— 


f 


Permeability, p = =. 


H N 
It is due to the fact that this ratio is not a constant that 
special precautions have to be taken when designing a 
choking coil or transformer for operation in low-frequency 
amplifying circuits. 
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Fig. 2.—Permeability curve for steel alloy stampings. 


There are on the market various alloys of silicon steel, 
such as“ Stalloy,’’ which have high permeability and low 
eddy current and hysteresis losses. In Fig. 1 is given the 
magnetic curve or B/H curve for steel alloy stampings. 
It will be noticed that as the magnetising force H is 
increased from zero up to about 8, the resulting flux 
density in the iron increases very’rapidly, but that as H 
is increased above this value the flux density B does not 
increase to any appreciable extent. The point marked S, 
where the knee occurs in the curve, is called the saturation 
point of the iron, and the iron is said to be saturated when 
magnetised beyond the density represented by the satura- 
tion point. It is extremely important, when designing 
choking coils and transformers, to make quite sure that 
the iron will not become saturated, From the 
curve of Fig. 1 we can derive another curve showing the 
relation between the flux density of the iron and the per- 


1. B T ; ; 
permeability —. This has been done, and is shown in 
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Fig. 2. It shows that the permeability is greatest for 
densities between 2,500 and 10, ooo lines per square centi- 
metre, and is fairly constant over this range, having a 
value of over 2,000. If we were designing a choking coil 
the core of which was to be:made of this particular iron 
we should try to arrange it so that the mean working 
density is about 6,000 lines per square centimetre. 


Simple Law of Magnetic Circuit. ` 


Before we can design a choking coil to have a given 
effective indictance when operated in conjunction with a 
particular valve, we must know the relationship between 
the inductance and the dimensions of the coil, and the 
properties of the iron. In addition, we must know the 
normal plate current which will flow through the choking 


coil continuously. Fortunately there is a very simple law. 


of the magnetic circuit which can be applied in exactly the 
same way as we apply Ohm’s law to the electric circuit. 
Ohm’s law of the electric circuit states that :— 


Electromotive force 


Resistance 
E. MI. F. 


R 
The equivalent law for the magnetic circuit states that 
Magnemotive force 


Reluctance 
Denoting the magnetic flux by ¢, the magnemotive force 
by M.M.F., and the reluctance by R, we have 


M. M. F. 
a TIMES: A (1) 


Current = 


or I = amperes. 


Magnetic flux = 


Now the magnemotive force (M.M.F.) is the driving force 
which the coil exerts on the magnetic circuit, and is equal 
to o.4m x (No. of ampere-turns) = 0.47NI, where N = 
number of turns and I = current in amperes. The reluct- 
ance R is the opposition which the e circuit offers 
to the passage of the lines 
of force and will obviously 
be directly proportional to 
the length of the magnetic 
path, and inversely propor- 
tional to both the permea- 
bility and the area of 
cross-section of the mag- 
netic path. For the pre- 
sent we shall assume that 
the whole magnetic circuit Fig. 
is composed of iron lami- 
nations, no airgap being included. Such an arrange- 
ment is shown in Fig. 3. Let the mean length 
of the magnetic path, as indicated by the dotted 
line, be I cms. and let the effective cross-sectional arca 
of the iron core be A sq. cms. Then if u is the perme- 
ability of the iron at the mean flux density B which has 
been previously decided upon (6,000 lines per sq. cm. in 
the above example) the reluctance is given by 
1 1 


is A 
p- A given for the electric circuit 


3. — Simple magnetic 
circuit without alrgaps. 


— 
— 


[compare this with R = 


in Part 1. page 82, 1595 z0th, 1926]. 
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Substituting for M.M.F. and R in equation (1) above 
we get 


_ o. ANI o. NIA, 
¢ = “Wak = j lines. 


In Part 2 it was shown that the inductance was equal 
to the number of line linkages or flux turns per ampere 


divided by 108, . e., L = ri x 10` henries. Thus from 
our last E ial 1 the in d ve fani 
C= T e henries e (2) 


When an alternati ent is passed through an iron- 
cored choking coil fs proportional to the permeability of 
the iron, and this, in turn, depends on the current through 
the coil. Thus the inductance is not a constant quantity 
where iron is employed in the core, but depends upon the 
current through the coil. This fact does not seem to be 
sufficiently well recognised, and many a purchaser buys a 
choking coil marked, say, 30 henries, and he therefore 
thinks that this is the effective inductance under all con- 
ditions. 
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Fig. 4.—Variation of magnetic flux under normal conditions due 
to alternating component of anode current. 


When an alternating current is passed through an iron- 
cored choking coil the effective inductance depends upon 
the maximum value or amplitude of the current in either 
direction. The effective inductance begins to fall off 
rapidly when the current is increased beyond the value 
required to magnetise the iron beyond the saturation point. 
When the choking coil is connected in the plate circuit 
of a valve the conditions are changed altogether, because 
we have both an alternating and a direct current flowing 
through the coil simultaneously, in other words a uni- 
directional current with a periodic variation. What we 
require is to know the effective inductance of the choke 35 
it affects the alternating component of the plate current, 
and this is best shown by means of the diagram shown in 
Fig. 4. Suppose that the plate current contains a pure 
alternating component the amplitude of which is moder- 
ately small compared with the mean value of the plate 
current. The left-hand side of the diagram shows how 
the plate current varies with time. The curve on the right- 
hand side shows how the magnetic flux in the core varies 
with the current in the coil. The shape of the curve is 
exactly the same as that of the magnetisation curve given 
in Fig. 1, but here the current is plotted vertically and 
the magnetic flux horizontally. 

By projection across from one diagram to the other we 
can see exactly how the alternating component of the 
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plate current will vary the magnetic flux in the core. It 
varies backwards and forwards between the points A and 
B on the magnetisation curve. On drawing the right- 
angled triangle ABC we see at once that the magnetic 
flux variation is equal to AC when the plate current varia- 
tion is equal to BC. Now the effective inductance of the 
coil as regards the alternating component of the current 
is equal to :— 

| Change of flux-turns 


Change >f current 
But AC is proportional to change of flux turns and BC = 
change of current. Thus the effective inductance is pro- 


* 


1078 henries. 


. A 
portional to the ratio = 


BC 
flux-qurrent curve the lower will be the effective induct- 
ance and vice versa. 

The conditions shown by the curves of Fig. 4 are the 
correct ones, the iron being worked below the saturation 
point and on the straight portion of the magnetisation 
curve. Note that the flux variation occurs over a part of 
the curve which is practically straight and therefore the 
effective inductance will be constant for a!l amplitudes of 
current variation within reasonable limits. 


-and therefore the steeper the 


Ill Effects of Magnetic Saturation. 


Suppose now that we take the same choking coil and 
connect it in the plate circuit of a valve which takes a 
much higher plate current, assuming that the amplitude 
of the alternating component is the same as before. These 
conditions are indicated in Fig. 5. It will be seen that 
the iron is now magnetically saturated by the D. C. com- 
ponent of the plate current and that the alternating 
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O MAGNETIC FLUX 


Fig. S.—Dlagram showing diminution of flux variations due to 
saturation of iron core 

component of the plate current causes only a very small 
variation in the magnetic flux. The result is that the 
effective inductance has been reduced many times and the 
amplification, especially of the lower notes, would be 
very much reduced. If under the normal conditions of 
Fig. 4 the effective inductance is 30 henries, then under 
the bad conditions of Fig. 5 the effective inductance 
would be only 5.4 henries. 

The reader will realise that it is very easy to make a 
mistake of this sort and introduce conditions leading to 
inefficiency without knowing it. One is quite likely to 
replace an existing valve for one of higher power and 
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which naturally takes a higher plate current. It may be 
that the choke has been designed to stand a moderately 
large steady current without saturation setting in, in which 
case no ill effects would be introduced by the interchange 
of valves. Saturation may also be caused by using an 
excessively high anode voltage and increasing the current 
in this way. It does not matter how far below the 
saturation point in the magnetisation curve the iron is 
operated, and therefore when acquiring a choking coil 
or transformer the purchaser should endeavour to find 
out at what current magnetic saturation occurs and to 
choose coils ór transformers capable of carrying the plate 
current of the highest-powered valve likely to be used. 
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Fig. 6.—Complete hysteresis loop (a) and subsidiary loop (b) 
obtained under conditions of operating in a choke coil or 
transformer. 

It was pointed cut in a previous instalment that the 
inductance of a choking coil or transformer in the plate 
circuit of a valve had the effect of almost completely sup- 
pressing the alternating component of the plate current 
and setting up an alternating potential difference across 
the ends of the winding. Since this is the case we see 
that the amplitude of the alternating component is quite 
small compared with the steady D.C. component and thus 
choking coils and transformers may be operated with 
mean plate currents almost up to that at which saturation 
occurs without any appreciable loss of efficiency. 


The Use of an Airgap. 


By introducing a small airgap into the magnetic circuit 
the reluctance is greatly increased, with the result that 
it requires a very much greater magnetising current to 
saturate the iron. This advantage is offset however by 
the great reduction which takes place in the inductance. 
For instance, in a choking coil of which the iron magnetic 
circuit has a length of 40 cms. an airgap of o. o cm. would 
reduce the inductance by half, assuming the permeability 
of the iron at the working density to be 1,000. The 
reluctance of an airgap is „i times that of the same length 
of iron path, where p is the permeability of the iron, 
and is sometimes as high as 2,000. Thus for transformer 
cores and choking coil cores with butt joints it is neces- 
sary to see that the latter are clamped tightly together. 


Losses in Iron Cores. 


There are two sources of energy loss in an iron core 
carrying an alternating flux, or a magnetic flux with an 
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alternating component. The first of these is known as 
the eddy current loss and is due to the fact that the 
alternating magnetic flux induces electromotive forces in 
the iron itself and these E.M.F.s drive circulating or 
eddying currents through the iron and produce heat. As 
explained in the last section, the iron is laminated in 
layers parallel to the lines of force in order to break up 
the continuity of the paths taken by these eddy currents. 
The other source of loss is that known as hysteresis loss, 
and is due to a peculiarity of the iron itself. When the 
flux in an iron magnetic circuit is produced by an alter- 
nating current the curve obtained by plotting the valucs 
of the flux density B against all the successive values of 
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the current throughout one complete cycle, is a closed 
loop somewhat like that shown in Fig. 6 (a). This is 
known as the ‘‘ hysteresis loop °’ and the area enclosed 
by the loop is proportional to the energy lost per cycle. 
In the case we have under consideration, however, the 
magnetic flux is not a purely alternating one but merely 
a pulsating one, and the loop obtained will be more like 
that shown at Fig. 6 (b). Since the alternating compo- 
nent of the plate is very small under normal operating 
conditions the loop will be very small and the energy 
loss due to hysteresis is generally small compared with 
with other losses. In the diagram, OA = mean plate 
current, and AC or AD = amplitude of alternating 
component. 


General Notes. 


In our issue of August llth we made 

a brief mention of the part played by the 

` New Zealand Station Z4AA in helping 
to render assistance to the schooner 
“ Morrissey ° (VOQ) when that vessel 


was in difficulties on the rocks off the 
coast of Newfoundland, and we stated 
that the New Zealand station was at that 
time being operated by the owner’s sister. 
We understand that Mr. F. D, Bell 
(Z 4AA) is on a visit to England and 
that during his absence Miss Bell oporates 
his station, and is in regular communica- 
tion with her brother on Sundays via 
G 28Z or G2NM. 

Mr. J. C. Harrison (G 5XY), Ighten- 
hill, near Burnley, asks us to state that 
TJ CRJ wishes it to be known that he will 
reply to all communications as soon as 
he gets his cards forwarded. G 5XY also 
records a somewhat interesting ‘‘ four- 
cornered talk with GSNJ, STD, and 
5XY, on about 45 metres. 

Mr. Gian Piero Ilardi (I IDO), the 
Radio manager of ‘‘ Corriere Latino,” Via 
Savoia 84, Rome, is conducting low-power 
tests on a wavelength of about 55 metres. 
He is transmitting every night from 2100 
to 2145 G. XI. T., and will welcome QSL 
cards giving detailed reports of reception 
of his signals. 

Mr. G. L. Brownson (G 2BOW), tells 
us that on June 13th he received A 7LA, 
Mr. L. A. Hope, 210, George Street, 
Launceston, Tasmania, at his station in 
Hale, Cheshire. Mr. Hope was using 
only 12 watts in conjunction with a UV 
201A valve, transmitting on a wavelength 
of 34 metres; his aerial was only 10ft. 
high. G 2BOW states that the signal 
strength was about R4. 
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International Amateur Radio Union.. 


We have received from Mr. F. A. 
Mayer (G 2LZ), the British secretary of 
the I. A. R. U., the following communica- 
tion: 

Another expedition using 40 and 80 
metres is depending on amateurs for 
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TRANSMITTERS 


NOTES 


QUERIES 


handling contact messages and news 
despatches to outside world. The Field 
Museum Chicago Daily News Expedi- 
tion to Abyssinia will be on the air early 
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international Prefixes and Intermediates. 


Fresh 
be ci 
many 
yet o fi ci: ally Or 


ming 
are of 


intermediate prefixes appear to 
into use almost daily, and as 
a temporary nature 
semi-officially 


and not 
recognised, 


it is often a difficult matter to determmre 
the locality of some stations from their 
prefixes. 

We give below a list compiled from 
information received from various sources 
which we believe comprises all those now 


in October, probably signing WCDN. in use: 
Co- -operation of I.A.R.U. members in Afri- A Australia. KCZ Latvia. 
can, European and Mediterranean coun- 1 Tripoli. KY Kenya Colony. 
tries is requested in handling traffic for AU | Alaska. L Iuxembourg. 
Chicago Daily News Offices, 25, Piazza B Belgium. LA Norway. 
Mignanelli, Rome, Italy, or 10, Boulevard => Albania. z recta 
des Capucines, Place de Opera, Paris, BER] Bermuda 8 
France, or direct to Chicago, III., U. S.A. BO Bolivia N Hollad f 
Most traffic will be sent in early evening BR Roumania NP S 
hours. Further details will follow in BZ Brazi. O South Africa. 
I.A.R.U. broadcasts and bulletins. Please g Canada. Ö Austria. : 
tell every foreign amateur you work about 8B Belgian Congo. P Portugal and 
WCDN requesting co-operation.” CH Chile. Madcira (Stations 
CHN China. in Madeira have 
0000 CO Colombia. Fig. 3 as distina- 
j CR Costa Rica. guishing number]. 
’ 7 cs Czecho-Slovakia. PE Palestine. 
. CZ Canal Zone, PI Philippine Islands. 
BN SK2, GIF, A 4BD, A 7RS, Z 2DY, Panama. PR Porto Rico. 
BZ 8Q1X. BZ9QA, G6YA. D Denmark. PT Panama. 
DA Dutch Africa. Q Cuh. 
o Oo Oo DY Uruguay. R Argentina. 
E Spain. R Russia. 
New Call- signs Allotted and Stations EG Egypt. 8 Finland. 
Identified. EI — East Indies. SM Sweden (incorpor 
G 2BWO (Art, A.) J. H. Blakeley, 5, Hazel Grove, 1 1 8 
‘orest Gate, Blackpool 1 gee i 15 ` 
G 5 T. Pethers, 3, Couley Street, East b ma; vador. 
oae Greenwich, S.E.10, ‘transmit on 150-200 M French Indo- 88 Straits Settie- 
metres, l China. ments, 
G 6TP Lord Egerton of Tatton, Tatton Park, FM French Morocco. T Poland. 
Knutsford. G Great Britain. T Turkey. 
JM 3AB C. W. Randall, Amber Rubber Estate, GI Northern Ireland. TE Esthonia. 
Johore, Malaya, transmits on 20 metres. @W lrish Free State. TJ Trans- Jordania. 
(The prefix indicates Johore Malaya.) H Swiiserlaand. TL Lieu 
Z 4AA F. D. Bell, Palmerston South, Otago, New HU Hawaiian Islands TUS Tunis. 
Zealand. {C orrecting error in our issue of i Inited S 
March 81, wben.ıis station was inadver- 1 Italy. U United States. 
tently printed i: Z . 10 Iceland. W Hungary. 
FC 8EM E. Fourevet, itt , Sicawei Road, Shanghai. IC Indo-China, Y Uruguay. 
FC 8FLO li, Michelet, o/c Radio Croiseur Francais. J Japan. Y India. , 
anghai. JM Johore Malaya YS — Yugo-Slavia. 
C 86G C. Galletti, 618, Avenue Joffre, Shanghai. K Germany. 2 New Zealand. 
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Military Tattoo Again. 

The immense popularity of the Military 
Tattoo which was broadcast from Wem- 
bley and the ingenious replica given later 
from the Studio has encouraged the 
B.B.C. to broadcast another Studio repre- 


sentation of this thrilling pageant on 


October 9th. 
0000 
Albert Hall Concerts. : 


The series of twelve national concerts 
to be given in the Albert Hall by an 
orchestra of 150 performers and a chorus 
of 250 voices, which is being organised 
by the B.B.C., is being anxiously 
awaited by all musical listeners. 

The particulars of the first five con- 
certs (all on Thursdays, except that on 
November 9th) are given below :— 
Artist. 


Maria Olczewska. 
Frederic Lamond. 


Conductor. 
Sept. 30.—Sir Hamilton Harty. 
Oct. 21.—Albert Coates. 
Noy. 9.—Richard Strauss. 
Nov. 25.—Sir Edward Elgar, O.M. Albert Sammons. 
Dec. 16.—Otto Klemperer. Frida Leider. 


All the concerts will commence at 8 p.m. 


For the remaining seven concerts, of 


which particulars will be duly announced, 
the following eminent conductors have 
been engaged :—Percy Pitt, Sir Landon 


Ronald, Bernardino Molinari, Erich 
Kleiber, Arthur Honegger, Hermann 
Scherchen. 

ý ocoo 


A Brighton Night. 

A programme on similar lines to that 
given from Brighton recently will be 
broadcast from Eastbourne on Friday, 
September 24th. It will commence at 
8 p.m. with a brief history of East- 
bourne by the Mayor, Councillor Charles 
J. Knight. This will be followed by a 
musical programme from the Floral Hall, 
Devonshire Park; the Pier Revels of 
1926 from the Pier; the Grand Hotel 
Orchestra from the Grand Hotel; and 
dance music from Devonshire Park 
Pavilion. 

0000 
Civic Celebrations at Manchester. 

Civic Week at Manchester is to be held 
between October 3rd and 9th, during 
which period Manchester station will co- 
operate with the Manchester city authori- 
ties in the productions to be staged. 
On Sunday, October 3rd, an all-star 
symphony concert will be given in the 
Hippodrome by the Augmented Station 
Orchestra, conducted by Mr. T. H. Mor- 
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News from All Quarters: 


rison, with solos by Mr. Norman Allin 
and Mr. Arthur Catterall. 
0000 


Milton Hall Concert. 


On Monday, October 4th, a concert by 
past and present students of the Royal 
Manchester College of Music will be re- 
layed from Milton Hall at 7.30 p.m. 
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Operatic Gems. 


Gems from the operas will be broad- 
cast by the Manchester Beecham Operatic 
Chorus, relayed from the Milton Hall, 
Manchester, on Saturday, October 9th. 
Massed bands and civic celebrations will 
also be transmitted during the week. 


NIGHT LIGHTS. 
the new Radio Tower of the Berlin 
Broadcasting Station. A restaurant has 


An unusual picture of 


been built feet up the 430 feet mast, 
which is served by a lift that travels up 
to an observation gallery at the top. 
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By Our Special Correspondent. 


Centenary Commemoration. 


the seventh centenary of St. Francis 
of Assisi will be commemorated on Sun- 
day afternoon, October 3rd, when a play 
entitled St. Francis d' Assisi, by Mr. 
G. J. Vaughan Emmett, will be broadcast 
from 2LO and other stations. 
0000 


. One Act Play. 


“ Augustus in Search of a Father ” is 
the title of a play in one act which is 
to be broadcast from 2LO on October 
6th. The author, Mr. Harold Chapin, 
was killed during the war. This play 
made its first appearance in 1910 in a 
triple bill with two G.B.S. plays, The 
Man of Destiny and How He Lied 
to Her Husband.“ The cast will include 
Ashton Pearse, Fred Grove and Alan 
Howland. a 
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The Guards Band. 


A concert by the band of H. M. 
Grenadier Guards will be relayed from 
Battersea Town Hall on Tuesday after- 
noon, September 28th. The programme 
will consist of Roger Quilter’s ‘‘ Chil- 
dren’s Overture, Land of Hope and 
Glory (Elgar), Storm at Sea and 
„ Solvieg's Song by Grieg, and Holst’s 
Suite in E Flat for Military Band.“ 


0000 


Festival Service. - 


A hymn festival service will be broad- 
cast on Sunday, October ird. This will 
be relayed from Chester Cathedral to 
2LO and 5XX from 8 to 8.55 p.m. The 
service will be conducted by Sir H. 
Walford Davies, and the address will be 
given by the Rt. Rev. Dr. Henry Luke 
Paget, Bishop of Chester. 


0000 
“If I Were King.“ 


Probably the most envied individuals 
at the present time are those to whom 
the B. B. C. is giving a free hand (within 
limitations) in compiling the ideal pro- 
gramme. Every listener is secretly con- 
vinced that if he were given the same 
opportunity he could arrange the perfect 
programme that would give complete 
satisfaction to everyone. It seems such a 
simple matter, but no one except those 
who have. attempted the task can appre- 
ciate the many difficulties that have to 
be surmounted. 


460 


„The listener is an intractable being,” 
says a writer in La Radiophonie pour 
tous. He wants only what he likes; for 
the tastes of his neighbours he cares 
nothing. Programmes should be arranged 
for him alone, for his taste, for his ex- 
clusive pleasure. This is but human 
nature. If he were a station director 
he would do exactly the same as all 
other station directors in the world and 
would receive three thousand six hundred 
letters every week—or even more! But 
don’t tell him so, old chap, he wouldn't 
believe you!” 
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No B. B. C. Ban Against Women. 


The B. B. C. denies the existence of a 
ban against women announcers. State- 
ments that women are constitutionally 
unfitted for announcing are not in accord 
with either the policy or the experience 
of the company. Women take an active 
part in microphone work, and it is likely 
that they will do more and more in tho 
future. There is no question of ay dis- 
crimination against women even although 
in the present stage of technical develop- 
ment it is recognised that a man’s voice 


is appreciably more suited to the micro-. 


phone than that of a woman. 
0000 
A Revival Meeting in Scotland. 

A two-day conference will be held in 
Glasgow on October 12th and 13th which, 
it is expected, will revive—if, indeed, 
any such revival is necessary—the general 
interest shown in Scotland for broad- 
casting. 

The conference will conclude with a 
public meeting at which the Secretary of 
State for Scotland will take the chair. 
The general subject for discussion will 
be the effect of broadcasting on the 
Scottish national life, and among the 
speakers will be Lord- Charlemont, the 
Minister of Education for Northern Ire- 
land, who will emphasise the educational 
value of broadcasting, and Sir H. Wal- 
ford Davies, who will speak from the 
musician's point of view on the influence 
of broadcasting on the artistic life of 
the nation. Deputations from educational 
authorities from all parts of Scotland will 
be present, and it is hoped that the Secre- 
tary for Scotland will himself take part. 
Demonstrations will be given of new 
educational installations. 

A meeting at which the subject of 
“Religion and Broadcasting °’ will form 
the topic of discussion will be presided 
over by the Moderator of the Free 
Churches. The B.B.C. is arranging to 
broadeast all the chief speeches. 

000030 


Cupid and the Loud-speaker. 

The approaching marriage of Madame 
Tetrazzini and Signor Pietro Vernati is, 
says the Sunday News, attributable to 
broadcasting. It was at a wireless con- 
cert in Rome that Signor Vernati first 
heard the voice of the great Queen of 
Sony Up to that time he had not been 
greatly interested in either music or 
musicians, but the voice appealed to hiin 
eo strongly and haunted him so per- 
sistently that he could not rest content 
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until he had made the singer’s acquaint- 
ance. The sequel is the engagement just 
announced. 

This opens up another vista of broad- 
casting possibilities, but we fear that the 
result inay not, in every case, be as 
happy as this romance. We have often 
formed our impression of a speaker by 
his voice as heard on the telephone or 
loud-speaker, but when we have after- 
wards met him our preconceived ideas 
have proved sadly at fault. 
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Sunday, October 3rd. 
LoN DON. — Seventh centenary of St. 
Francis of Assisi. 
MANCHESTER.—Red Rose Concert. 
NewcastLe.—Service relayed from 
Newcastle Cathedral. 
Monday, October 4th. 
Lonpon.—Cedric Sharpe, cello re- 
ctal. l 
CarpirF.—Concert by 
winners, 


Tuesday, October Sth. 


Lonpon.—B.B.C. Chamber Concert. 
GLASGOW.— Popular Overtures. 


Wednesday, October 6th. 


Lonpon. — Sir Oliver Lodge: 
“ Atoms and Worlds.“ Beet- 
hoven, interpreted by Maurice 
Cole. 

BIRMINGHAM. —Concert by Reper- 
tory Chorus and Orchestra. 

BeLrasr.—Radio Players in “The 
Lone Man.” 

NOTTINGHAM.—‘‘ Round the Main 
Stations.” 


Thursday, October 7th. 


Lonpon.—Geofirey Goodheart Sex- 
tette. 

CanbDirr.— Wagner Programme. 

NMANCHESTER.— The Jeffersons,” a 
comedy. 

NEwCASTI. E. — John Gilpin ”’ Bal- 
lad for Chorus and Orchestra. 

GLASGOw.—Callenders Cable Works 
Band. 

ABERDEEN.—Scottish Programme. 


Friday, October 8th. 


Lonpon.—William Primrose, solo 
violin, with string orchestra. 

BirnMIncHaM, — The Golden 
Buddha.” 

BoukNEMOUTH.— Act III of “The 
Mastersingers’’ relayed from 
Glasgow. 

EDINBURGH. —C'oncert in aid of 
Royal Edinburgh Hospital. 


Eisteddfod 


Betrast. — Folk Dance to Fox 
Trot.” 
Saturday, October 9th. 
LoxpON. — Radio Tattoo and 
Tournament. The Westminster 
Singers. 
BinMINGHAM.—Wireless Exhibition : 
Programme. 


Manciesrer.—Gems from Opera. 

ABERDEEN.— Verdi and Saint-Saëne. i: 
Birthday Programme by Station; 
Orchestra and Choir. : 
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SEPTEMBER 29th, 1924. 


Bi-lingual Programmes. 

A correspondent to the South Wal: 
News says that the Executive of the 
Gorsedd of Bards is asking the B.B.C. 
to consider the possibility of Weis 
broadcasting during the coming winter. 
It was considered unfair that Weis: 
listeners should be forced to listen v. 
English dialect programmes while thes 
are denied the possibility of Welsh pro 
grammes of a high musical standard. 

A somewhat similar controversy is, ¥e 
understand, taking place in Sout: 
Africa, where a large proportion of the 
pope desires more Dutch and les: 

nglish in the programme from Cape 
Town and Johannesburg. 

0000 


Controversial Matters. 


England is not the only country in 
which careful watch is kept by those ia 
authority on the broadcasting of speeches 
and news that may give offence to ans 
political party or occasion controversy. 

The Minister of the Interior in Ge- 
many has, we understand, appointed a 
representative from his own Ministry and 
two members of the Prussian Diet to ac. 
as a Political Committee of Supervisvi 
on all political items, news, and lectures 
in the broadcasting programmes. 
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A Standardised Accent. 

Anxiety is felt—and perhaps wit 
reasun—by the wireless correspondent ci 
the Evening News, that the standard 
ised pronunciation adopted by the B.B.C. 
announcers may eventually exterminate 
all country dialects. 

‘The development of the railway sys- 
tem, he says, has changed that (a rea. 
country accent) a good deal, and alter 
a hundred years of railways you have to 
travel a considerable distance before von 
can find a broad dialect.’ His sugges- 
tion that old countrymen from the 
most remote districts should be invited 
to broadcast some of their memories 18 
worthy of consideration as an antidote. 

0 0 30 30 
66 Ravag. 

The broadcasting station in Vienna wij 
celebrate its third anniversary on October 
Ist, when a special programme is being 
given. This station, which has been rua 
by private enterprise, has become a re 
cognised and important feature in the 
daily life of the Austrian, Who, during 
the late period of depression and poverty. 
was no longer able to attend theatre 
and concerts, as in his days of prosperity. 

0000 


Theosophy by Wireless. 


The Theosophical Society in Australi: 
has established a high-powered bread 
casting station at Sydney, says thr 
Indian News Service, which was opened 
on the 24th of August by the Min:ster 
of Education for New South Wales. Mr. 
G. S. Arundale (F.T.S. and a colleayue 
of Mrs. Annie Besant) said at the openn 
of the station that it would be one of the 
most powerful stations in the world, and 
that it would soon be able to broadca* 
to India, America and Africa. Its motto 
is to be Brotherhood.” 
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30.—Augusto Righi’s Experiments with the Hertzian Waves. 


“YOR some time the discoveries of Hertz had been the 
subject of experiment in many laboratories in 
different parts of the world, and soon further addi- 

tions to our knowledge were made. Hertz's waves, for 
instance, were many metres in length, and it does not 
seem that he ever worked with waves of less than 30 
centimetres. It was not long before shorter waves were 
produced and also improved methods of propagating and 
detecting the waves. 5 

Some of the most important developments at this time 
were made by Augusto Righi, Professor of Physics at 
Bologna University. Righi, who was a native of 
Bologna, was born on August 27th, 1850, and died on 
June 8th, 1920. He was a scientist of some distinction 
and, as we shall see later, aroused a great interest in the 
Hertzian waves in one of his 
young pupils—Marconi. Soon 
after Hertz had announced the 
discovery of the electro-mag- 
netic waves Righi commenced 
to investigate them, paying par- 
ticular attention to their optical - 
properties. In 1897 he em- 
bodied his results in a treatise, 
not yet published in English, 
entitled Optice Elettrica.” 


Centimetre Wavelengths. 


By using exciters with very 
small spheres, Righi was able 
to propagate waves of 2.5 
centimetres. He found that the 
smaller the spheres, the shorter 
are the waves. By using 
minute spheres of platinum, 
Prof. Chunder Boze, of Cal- 
cutta, was able to produce 
waves of only 6 mm., and thus 
if we carried the matter to its 
extreme, and imagined the ulti- 
mate atom to be used, we 
should get waves the length of which correspond 
approximately to light waves. 

Righi also effected a considerable improvement in 
Hertz's exciter, by replacing the hollow spheres with 
solid metal balls, which enabled the waves to be trans- 
mitted to nearly double the distance. 

Hertz had found that the spheres quickly oxidised, 
and their roughened surfaces caused the action to become 
Irregular. This necessitated that the spheres should be 
frequently cleaned and their surfaces polished. To over- 
come this difficulty E. Sarasin and L. de la Rive, of 
Geneva, immersed the spheres in olive oil. The sparks 
were then found to be greatly strengthened but the oil 
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was found to carbonise quickly. Righi further improved 
on this suggestion by placing the metal balls in an ebonite 
frame and filling the spark-gap with vaseline-oil, thick- 
ened by the addition of ordinary vaseline and contained 
in a parchment envelope filling the spark-gap. 

Righi found that this liquid cushion’’ seemed to 
have a heightening effect on the electric potential, and 
also that it had a regularising effect making the produc- 


tion of the waves more uniform. He also found oxidisa- 


tion very materially reduced, and even after working for 
a long time, when the vaseline had become black and the 
surfaces of the Balls was covered with a deposit of car- 
bonised vaseline, the apparatus continued to perform 
satisfactorily. 

Before the Hertzian waves could be turned to practical 
use for wireless communication, 
however, and before any sys- 
tem of wireless telegraphy 
could become commercially 
possible, it was evident that 
some more delicate apparatus 
than Hertz’s somewhat crude 
resonator spark gap was neces- 
sary for the detection of the 
waves in space. As we have 
seen, such an apparatus was 
subsequently, forthcoming, and 
in its final form was given to 
the world by Edward Branly, 
of France, whose pioneer work 
in this connection has already 
been fully dealt with. 

At the time Righi was at 
work on the subject, however, 
the coherer principle had not 
been developed. Little was 
known of its action beyond the 
fact that in 1850 Guitard had 
noticed that when dusty air 
was clectrified from a point, 
the dust particles tended to 
cohere into strings or flakes—a long-forgotten observa- 
tion that seems to have been re-discovered in 1866 by 
S. A. Varley, who made the first practical application of 
the principle of cohesion by embodying it in the construc- 
tion of his lightning protector for telegraphic apparatus. 

Other forms of detectors—based on physiological, 
chemical, electrical and mechanical principles—were at 
this time under experiment, when Righi introduced what 
he considered to be an improved form of detector. 
Hertz’s ‘‘ rectifier ’’ had consisted of simply a wire bent 
in the form of a circle, cut in one place and the ends 
terminating in smal] metal knobs, between which the 
sparks appeared. Righi's detector consisted of bands of 
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Pioneers of Wireless. 


quicksilver, as used for mirrors, rendered discontinuous 
by cross-lines lightly traced with a diamond. 

Righi died in 1920 and thus lived not only to see the 
full development resulting from his pioneer work, but 
also to witness the complete triumph of his one-time 
pupil, G Marconi—a triumph that must have been a con- 
tinual source of pleasure and pride to the one whose 
enthusiasm for Hertz and his work had undoubtedly 
directed the young man’s attention to the subject in which 


he met with such conspicuous success. 


Righi resembled Hertz, and other modest workers, in 


Acocks Green, Birmingham. 


(June-July. ) 

Australia: -A 2BK, 2LK, 2LM, 2TM, 
2y 1, 3BD, 3EF, 3EN, 30T, 3KB, SWM, 
2BB, ARB, 4AN, 4CM, SKN. Tas- 
mania :—A ICW, 7HL. N. Zealand: 
Z 140, 2AC, 2AE, 2XA, 4AA, 4AC, 
AAM. Argentine :—R AAI, AF1, CB8, 
DBZ. FA3, FC6, FF9, HA2. Chile :— 
CH 2AS, 2AH, 2LD, 3AT, NAD. Uru- 
guay :—iCD, ICG. Russia :—R A19. 
Arabia :—-TJ-CRJ. Mexico: M. 1A A, 
Al, 1J, 9A, XDA. Austria :—O WA. 
U.S.A.:— U6XBR, 9ADK. 9400, 
9AVJ, 9AAW, 9BOJ, 9BTR, 9BPB, 
9CU, 9CUC, 9CPQ, 9CEJ, 9CXC, 
9CWN, 9CYE, 9DAY, 9DQU, YEP, 
9EJI, 9EKE, 9EGH, 9NK, 9NV, 9PU, 
9QR, 9ZT, NEM, NISS, NITC, WXF. 
Portugal :—P 1AE, 1AW. Madeira :-- 
P 30R. Fr. Morocco :—MI 8MA. Nor- 
wav :—LA 1E. 1H, 1X. Unknown :— 
STTYC, 7GP, XJ, NIDK, VKP, KEGK, 
WGY. 

(O-v-1) On 30 to 40 metres. 


F. J. Taylor. 
London, N.10. 
(August 8th to 23rd.) 
Alaska: -U 7EO, THV, WXP. 


Argentine :—R AA8, CB8. DB2, FC6, 
FG6, GA2, HA2, MAI. Australia :— 
A 2AJ, 2BQ, 2CM, 2DS, 3BQ, 3KB, 


6AG, 7CW, 7HL. Brazil :—BZ 1AA, 
1AB, IAF, 1AK, 140, 1AW, IBB, 
2AM, SAA, 5AB, 6QA, SQI, 802. 
British Guiana :—BG 1AE, 1JT. 
Canada: — C 180, 1DD, 1ED, 2AX, 
2BE, 2BN, 34A, 3XI, SBA. Cey- 


lon:—4IET, 4IT. Chile :—CH 1EG, 
99TC, CHAK, CLAA. Cuba :—Q2BY, 
2MK. Hawaii: - HU DCF, NI. 
India: — Y HBK, 2JL. Indo China :— 
FI 800, IC 1B. Japan :—J 1AA, I KK, 
IPP. Java: —EI PKI, ANE, ANDIR. 
Mexico :—M 1A, BX, 2X, 3M, 94, 
1AA. New Zealand :—Z 1AP, 
2AC, 2BK, 2BL, 2XA, 2NB, 
SAK, 3AL, 4AA, 4AC, 4AM, 
Porto Rico :—PR 4JE, 4UR, 484. 
ippine Islands :—PI 3AA, 8CD. 
Africa :—0O A4Z, <A6A, 1SR, 
Uruguay :—Y 1AA, 1AB, 1AE, 
U.S.A.:—U IAAC, 1440, 


1AAY, 
1AA, 1ABW, 1ADM, 1AEP, 


1AFF, 
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his dislike of publicity. 
friend Augustus ‘Trowbridge, ‘‘ appear to have been 
lest he should fail to receive proper credit for 
his part in making wireless communication possible. 
But not so Righi himself—he cared little for popular 
applause, and actually enjoyed a fuller measure ðf it in 
his own country than ordinarily falls to the lot of a pure 


jealous 


scientist.“ 


Extracts from Readers’ 
Logs. 
1AGM, 1AID, 1AKM, 1AMD, 1AMG, 


1ARC, 
1AXX, 


1ASF, 
1BAL, 


1AWE, 
1BDI, 


1AW, 
1BHM, 
1BMS, 1BXH, 1BZ, 1CAW, 1CCZ, 
1CIB, 1CKP, 1CME, 1CMX, 1CN, 
1CSB, 1GP, 1MV, 1QM, 1RA, 1SW, 
IXV, 1YB, 1YC, 1YD, 1ZD, 1ZK, 
2AAH, 2AAT, 2ABK, 2AGP, 2AGQ, 
2AGT, 2AHK, 2AL, 2ANR, 2ANX, 
2ASE, 2ATQ, 2AWQ, 2AXU, 2AYJ, 
2BAL, 2BGI, 2BNZ, 2BUR, 2BXJ, 
2CHK, 2CMZ, 2CRB, 2CXL, 2CYQ, 
2CYX, 2FZ, 2GP, 2GQ, 2GV, 2GX, 
2HA, 2JL, 2KG, 2KH, 2LR. 2MT, 
2NZ, 20W, 2PX, 20A, 2RV, 2TS, 
2XAC, SAML, 3BHV, 3DD, 3SN, 
STE, 3UY, 3Z0, 4KJ, 5ADZ, 5AX, 
5DL, 5JD, 506, 5VB, 6AJM, 6BAU, 
6BXR, 6CAP, 6DAA, 6NO, 60l, 
TDF, 7FR, 7PU, 8AF, 8AKS, 8ALY, 
8APM, 8BBE, 8CXI, 8DQK, 8E, 
8GX, 8PL, 8ZE, 9AAW, 9ALH, 
9ATQ, 9AZN, 9BAZ, 9BDQ, 9BDT, 
9BHB, 9BHZ, 9BQE, 9BQI, BZE, 
9CEJ, 9CGQ, 9EAN, EAR, 9EAZ, 
9EEH, EFH, 9QQ, 9RK, 9ZT. Mis- 
cellaneous: — VOQ, NEJD, NISM, 
KEGK, KEFT, KGKK, KFZH, LPZ, 
TUK, BO1AH, HIK. 
(O-v-1) On 8 to 45 metres. J. Hum. 


Saltley, Birmingham. 


(July lst to 27th and August 17th 
to September 6th.) 

Australia :—A 2BB, 2BK, 2CS, 
2LM, 2TM, 2YI, 3AK, 3BD, 
SKB, 3WM, 3X0, 4AN, 4CM, 
SKN, 7AA, 708, 7CW, THL, 
New Zealand :—Z1AJ, 140, 
2AE, 2BG, 2GC, 2XA, 3AI, 
SAM, SAR, 4AA, 4AC, 4AM, 
Argentine :—R AAl, BG8, CB8, 


1AXA, 
1BLG, 
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; NEXT INSTALMENT. : 
; Oliver Heaviside: Originator of the Heaviside Layer Theory. 


DBZ, DE3, FC6. Uruguay - 1050 
ICG, 2AK. Chile :—CH, 2AB, 2A. 
2AR, 2AS, 2LD. Mexico :—M JAA. 
lJ, IK, IN, 50, JA IE 
Canada :—C 1ED, 2BE. SRG, 20D. 
Brazil :—BZ LAE. 1AF, IAI. IJ. 
IAK, 1A0, 1AQ, IAR. 14 U, IAV. 
LAX, IBD, IBE, IBH, 1BG, IBI. 
2AA. 2AB, 2AF, 2AG, 2AJ, 24K. 
2AU, 5AA, 5AB, 104. 10, SNI, 
PTQ, PTR, PTM. U.S. A. :—U SWI, 
6CTO, 678. 9AC, 9BAZ, 9QEDT. 


9BDQ, 9BFB, 9BHE. SBPL, gRPB. 


9BVR, 9CYE, S9CZW, DT, EDB. 
9EJG. NEO. 9ELB, 9KG, 9KVR. 
9SA, NV. SWI, 9ZA, 92E. Shane. 
hai: — FC 8FLO. Dominica: — HIK. 
Peru :—OAF. Miscellaneous: —0 AGN. 
PI IAU, CZ FR5. TJ CRJ, TJ6XC. 
TPACh, TPAV, T PAX, KGBB. 
WNT, VOQ. AQE, WXF. [All on 


50 to 50 metres.) U.S.A. :—U 1CMX. 

2BOH. 9ZE. Denmark D 7ZG. Fin. 

land :—S 200. Various MIR, WLL. 
(0-v-1 Reinartz) On 20 metres. 


B. and F. Smith. 


Upper Norwood, S.E.19. 


(July 29th-August 19th.) 
France :—F GEZ, 8FBH, 8FFH, 8GM., 
8HFD, 8HLL, 8IMR, 8JQ, rz. 
8LMH, 8LZ, 8NA, 8NOX, 8PRD, 
8RBP, 8TBY, 8VVD. 8ZD. Belgium 
B Al, BI, B7, 488, D7, G5, Hs. 
K2, K44, L66, M8, O2, 82, 
Y8, 4ZZ, Z2, Z4. Ha- 
land :—N OAG, OAM, OCT, OFP, 
OGA. OGG, PCK4, 2PZ, OPM, OPX, 


OVN, OWC. Italy:—I 1AU, 1BA, 
10H, 1CU, 1DA, 1DJ, 1FC, 16M, 
IMT. Germany :—K I2, 4PG, Po, 
4WL. Sweden :—SMUK, SMVH, 
SMYG. Finland :—S 2ND. 2NL. 
Spain :—EAR26, EAR28. U.S.A. :— 
U 1BQT, 1CCZ, 1DI, 1MV, 2CTI., 


2XBB, 3BVA, 3BZ, 3NR, 4AG, AIT, 
41Z, 2XAF, WIZ. Brazil :—BZ, 14K, 
1AR, 1AW, 1BD, 1QA, SAB, 60A. 
Argentine:—R BAl. Porto Rico:— 
PR 4JA. Morocco :—FM 8ST. Java :— 
ANF. Various:—O HL, P LAK, 
D 7XU, AGC. A. F. Griffith. 
(0-v-1, Reinartz) On 20-60 metres. 
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Correspondence should be addressed to the Editor. The Wireless World,” Dorset House, Tudor Street, E. C. 4, and must be acoompanied by the writer's name and address. 


MARCONI ROYALTIES. 

: Sir,—Some time ago I read your interesting article on Mar- 
coni patents,. for the use of which royalties are payable. Since 
then I have heard various discussions on the matter, and find the 

zideas of my friends so much at variance with each other that 

+I would like you to give me a ruling on the following 

+ points. 

A There is the firm who advertise a set for home construction, 

“offering for sale full details in blue print form, and afterwards 

- state that if the components are bought from them they will drill 

panel free of charge. 

at the one time (#.e., with valves and batteries), must the 
royalty of 12s. 6d. per valve be paid? If so, to avoid paying 
this, what components must be omitted to make the list in- 
complete? Then again, does the seller pay a licence for issuing 
this drawing? , 
| Edinburgh. September Ist, 1926. 


BROADCASTING AND GOVERNMENT CONTROL. 


Sir, —I am a civil servant and very near the retiring age, and 
should know something about Government management. I think 
it is a thousand pities that broadcasting is to be a Government 
-departmental affair. The great defect of Government manage- 
ment is lack of flexibility and the necessity of practically cast- 
iron regulations; matters run in grooves, and personal initiatife 
is rather of the nature of a crime officially. I am perfectly 
„ certain that we should get better service from a free institution 
| untrammelled by red tape, and also that the employees of that 


institut ion would be much freer and happier than as Government 


‘servants. My opinion_of Government service is such that I 
L hope none of my children will be civil service pawns. Cast- iron 
rules are inseparable from Government control, and they do 
not make for real efficiency; the regulations, however absurd 
- the result of their enforcement, must be observed. For instance, 
in a certain department a rule was in force that no linoleum 
should be laid before the public counter; a room had to be 
r covered which included such a counter, and after covering 
behind the counter there was plenty of ‘‘lino’’ left to cover 
, the small standing space in front, and the office head asked the 
4° man responsible to use the left over lino for this purpose, 
: but, no, it could not be done, it was a breach of the regula- 
. tions, and would mean the ruin of his official career if he did 
sf 80, and the spare lino was thrown instead on the rubbish heap. 
This is quite true, and similar things are of common occurrence 
4 and even more serious in their nature. The instructions are 
4%. constantly changing, and the unfortunate civil servant has to 
į worry more about keenik posted than he has about getting on 
$ with his work as he would do if he had personal initiative and 
could use his common sense; but common sense against the 
f regulations means loss of promotion or worse. We shall cer- 
f tainly lose by the Government control of broadcasting. 
September 9th, 1926. BEHIND THE SCENES. 


| WAVEMETER CALIBRATION. 
j 


3 


Sir,—In the issue dated August 25th you described an 
accurate method of calibrating a wavemeter by use of a tuning- 
fork (“ Calibration Waves from the N. P. L. J. Unfortunately, 
the use of a tuning -fork for such measurements is not customary 


B 39 


If a complete set of parts is obtained. 


to most amateurs, but the same degree of accuracy may be 
obtained by using the double beat method. ‘The same apparatus 
as by the tuning-fork method is to be used: an oscillating 
receiver and the heterodyne wavemeter. The measurements are 
made as follow :— 
In order to get a rough value of the wavemeter, setting the 
heterodyne is at first set to zero beat tone with the receiver 
not oscillating. The receiver is then brought to oscillation 
and tuned so that the beat tone between the transmitting station 
and the receiver has a favourable pitch. If now the heterodyne 
wavemeter is switched on a new beat tone will be added, and 
this forms beats with the already existing note. The wave- 
meter ‘can now be very slowly tuned until this second beat 
tone is heard as strength variations of the ordinary beat tone 
with a very low period, one or two per second or still lower. 
The setting of the wavemeter is then exact to a very high 
degree of accuracy. The whole manipulation can be carried out 
much more easily and quickly thari would be inferred from the 
above description. 
Lund, Sweden. 
September 3rd, 1926. 


G. ALB. NILSSON. 


WIRELESS WITHOUT WEIGHT. 


Sir,—With reference to Mr. Laister’s letter in your issue of 
September Ist, I, too, have made up the single valve portable, 
but in a fibre case having a metal rim around the top edge 
for strengthening purposes. I found that the best position 
for reception was with the case standing on one end with the 
longest side of the frame upright. My layout was not as 
specified and the controls were inside and not outside the 
case, thus necessitating the case being open when tuning. 
This meant that the metal rim was touching the article on 
which the set was 1 (or the ground when outdoors) and 
was consequently practically earthed, thus acting as a screen 
and reducing signal strength almost to inaudibility. However, 
upon removing this metal rim results were all that could be 
desired and I have not had the trouble occur again although 
my frame is an exact fit inside the case as in the original. If 
the receiver works perfectly outside the attaché case surely 
just placing it inside a leather or fibre case cannot cause signals 
to almost disappear. Perhaps metal enters into the contruc- 
tions of Mr. Laister’s case and this is the cause of the fading. 

London, S.W.15. EDGAR A. UPSDELL. 

September 2nd, 1926. 


AMERICAN RECEPTION. l 


Sir, —I notice on page 394 of the September 15th issue of 7'he 
Wireless World that you ask for details of American reception, 
so perhaps a report from myself would interest you. The first 
case of good reception was on the morning of the 8th inst., and 
the set used was home-made, employing auto-coupling and the 
0-v-2 arrangement for the valves. 

01.20. G.M.T.—WJP and WPG on S.B. Music was R6, but 

eech was rather broken up by a burst of sparks. 

01.22 G.M.T.—Dance music, ‘‘ Blue Danube.” The last valve 
being switched off, signals were R3, but using all three valves 
signals fair on loud-speaker. Contact was kept up until :— 

02.25 G. M. T., when the announcement WIP Philadelphia 
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and WPG Atlantic City were operating. Signals were then 

R7, but fell off immediately afterwards and died away. Static 

and Morse was not too troublesome, but at times fading was 

very bad and quite rapid. W. MACARTNEY FILGATE. 
“Borth, September 15th, 1926. 


A.C. MAINS RECEIV ERS. 


Sir, —On page 388 of your issue of September 15th, and 
again in a caption on page 486, a statement appears that the 
first set to be produced in this country in which filament 
heating as well as anode current supply is derived from A.C. 
mains is shown on a stand at the Exhibition. 

As this is rather an injustice to us, may I say that we were 
producing and demonstrating mains sets, both A.C. and D.C., 
operating both filament and H.T. from the mains, so long 
ago as 19247 In 1925 we were equipping hospitals witn scts 
operating entirely from the mains, both A.C. and D.C. 

Our All-mains Receivers in some hospitals are supplying some 
300 pairs of phones, and we now have orders in hand for 
sets to serve much larger numbers of phones. Incidentally, 
we have yet to learn of any other set operating entirely from 
the mains which is able to cut down hum sufficiently to be able 
to be used for phones. 

For READ AND MORRIS, Ltd., 

London, W.1. W. E. H. Humphrys, Managing Director. 

September 15th, 1926. 


FREQUENCY AND WAVELENGTH. 

Sir,—I was interested to read Mr. Bryan Groom's letter 
published in The Wirelezs World of September 8th further to 
mine which appeared in your issue of August 18th. 

Dealing first with the straight-line frequency condensers, I 
would suggest that it is by no means impossible to devise a 
condenser retaining the essential compactness of the old type 
and at the same time having the S. L. F. characteristics and a 
low minimum capacity. The diagram shows the approximate 
contour of the plates of one such condenser actuaily on the 
market (Messrs. Raymond, Lisle-st., W.C.1). The extra 
2in. referred to by Mr. Groom is more like 8 sq. in. per con- 
denser, or 24 sq. in. for the two 
H.F. stage receiver I suggested. 

Incidentally it would appear 
that too low a minimum capacity 
is often actually undesirable, as 
the low capacity ratio becomes 
so large that the selectivity 
necessary to separate two 
stations 10,000 17 apart at 
the upper end of the frequency 
range will not be obtained Cal- 
culations based on Fig. 5 of Mr. 
James's article, Everyman's 
Four Valve, The Wireless 
World, July 28th, p. 112, indi- 
cate that there is about 36 micro- 
mf d. stray capacity present in 
in the stage, a large proportion of which, judging by the lay- 
out, must be in the variable condenser. 

This brings me to a point I omitted to mention in my 
previous letter, viz., that a “law ” condenser, to be of maximum 
use, must be corrected for a declared stray (i. e., condenser and 
circuit fixed minimum) capacity, and a fitment on the lines of 
a neutralising condenser might well be incorporated to bring 
up the total fixed minimum to the declared value. In amateur 
hands the setting of this condenser would be done experi— 
mentally. N 

The other point, namely, the need for compensation in the 
L. F. portion of the circuit for the attenuation of the higher 
frequencies in the modulation of the transmission, due to the 
shape of the H. F. response curve of a selective receiver, is, I 
think, quite clear. 

Mr. Bryan Groom states that the prominence given to the 
low notes by H.F. amplification and reaction is, from the 
point of view of quality, desirable. This is merely an ad- 
mission that his loud-speaker is, in common with so many 
others, unable to handle iow notes well. 

It stands to reason that a resistance coupled L.F. amplifier, 
the action of which ıs unmodified by acceptor or rejector chokes 


Condenser vanes of a com- 
pact S. L. F. condenser. 
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and condensers, will pass on to the loud-speaker L.F. enerx 
suffering from the higher frequency attenuation present .. 
the H.F. amplifier, and perfect results would only be obtaine 
when the loud-speaker frequency response curve happened t 
be a reciprocal of the H.F. response curve. I think we ca 
safely say that we have no reason to expect any of the eristirg 
instruments to provide us with such a convenient means ci 
correction for this attenuation. 

The most recent developments in the technique of lsi 
speaking appliances indicates that it is from the small ci 
driven, inertia-controlled diaphragm that we may expect x 
acoustic output which is sensibly free from resonance, av: 
the response curve of a typical instrument of this type shs: 
very little variation from the horizontal, hence the necesit: 
for compensation in the L.F. amplifier. The moment . 
starts to compensate a resistance- coupled amplifier phase anzi- 
frequency variations creep in, which make such an amplii- 
little, if any, better than a transformer-coupled instrument wit: 
the very best transformers. 

With regard to“ synthetic X’s,’’ I may have been particolari: 
fortunate in not having run into this trouble, and I have ve 
to have a transformer break down in my own set, although ! 
have several times traced trouble in friends’ sets to this cas 

London, S. W. 20. D. KINGSBURY. 

September 14th, 1926. 


THE POLICY OF THE B. B. C. ! 


Sir, — The policy of the British Broadcasting Company ta: 
been to cater for the crystal set. I suppose that in dong: 
we should try to credit them with the best motives, that :s t 
say, the B.B.C. have chosen to make broadcast reception boti 
cheap and easy. 

As a result it is probable that crystal sets are in the majoris, 
and we shall not be going far wrong if we add that mos «! 
them are highly unselective, and that a very large propor: 
are constructed from the most crude apparatus. The outect 
of the B.B.C.’s policy is that the crystal user can hsten © 
with almost any junk so long as it comprises headphones. w. 
and a crystal detector of sorts, and, judging by the sets I ba: 
seen, most of them do so. 

Now this sounds very admirable, and at first sight the cr: 
might be tempted to hold his peace, were it not that the s 
policy proves itself upon a very brief consideration to be bet: 
toolish and = short-sighted. Indeed, we shall find, if we g. 
the matter a little thought, that by making things ultra ess; 
for the crystal user the B.B.C. have been guilty of the më 
crass folly and ineptitude. 

With the glaring example of America before them, they hr? 
fostered the growth of the most unselective apparatus. 
should have been evident to the meanest intelligence that t: 
people of this country would not rest content with one p- 
gramme to take or leave. Alternative programmes must cone: 
high power regional stations are rumoured. The vast sur 
expended upon the present system will perforce be forfeit. as’ 
the crystal user will find himseif high and dry. Many w: 
get programmes superimposed. Many will get nothing. 

I have every sympathy with the crystal user, for 1 realy 
that in most cases it is a question of cost. Tens of thousand: 
of these people will have to scrap their receivers, and in ct: 
sequence will not unnaturally blame the B.B.C. for having le! 
them into a totally false position of security. The gim 
engineers of the B.B.C., with our genial Captain Eckersley t 
their head, will doubtless point out how easy it is to olf" 
selectivity. As an amateur I know this, and so do thous! 
of my fellow amateurs. But there are tens of thousands * 
neither have the elementary knowledge of such alterations ® 
may be necessary nor the wherewithal to do them. 

As for Daventry, I venture to say that nine manufacture 
out of ten have cursed the 1,600 metre station soundly, ws 
many a valve user, cheated of the foreshadowed alterna‘ 
programme, has done the same. The way to give cosi 
listeners an uninterrupted programme was to stop the mter 
ruptions, and not to try to climb out of them. Broadcast: 
has been under way for some years now. What have the 
B.B.C. done in this direction save to shield themselves bebi 
the Post Office when the question arase? 

London,, N.W.11. G. CHEERS CHALONER. 

September 14th, 1926. . 
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The following abstracts are prepared, with the permission of the Controller ef H.M. Stationery Office, from 


Transformer Mounting. 
(No. 256,075.) 
Application Date, Sept. 12th, 1925. 


A convenient method of mounting 
transformers for experimental purposes 
is claimed by A. F. Godden and P. T. 
- Bradley in the above British patent. The 
invention consists in providing a trans- 
former with plug and socket mounting, 
instead of the usual terminals. Thus, 

the accompanying illustration shows one 


about. According to this invention, 
which is disclosed in the above British 
patent by Fuller’s United Electric Works, 
Limited, and A. P. Welch, the difficulty 
is overcome by the introduction of high- 
frequency chokes, which isolate any high- 
frequency currents from the earth con- 
nection due to the electric light mains. 
It will be obvious that many circuital 
arrangements can be devised for bring- 
ing about this efiect, and the accompany- 
ing illustration shows how various chokes 


1 
tutte 


Plug-in L. F. transformer (No. 256,075). 


method of carrying the invention into 
effect. A transformer T is of the hedge— 
` hog type, and is enclosed by a cylindrical 
casing L, provided with an end plate E 
and atop plate P of insulating material, 
Which carries valve pins, or similar con- 
tacts K. The whole are assembled and 
4 held in position by means of a threaded 
rod R. When mounting a number of 
transformers in this manner they may 
be readily interchanged for experimental 
purposes. 
f 0000 


Multiple Earth Connections. 
| (No. 256,317.) 
_ Application Date, May 4th, 1925. 

It is well known that unless a properly 
balanced earthing system is employed 
with a receiver, difficulties arise which 
may bring about flatness of tuning and 
loss of signal strength. When an ordin- 
ary broadcast receiver derives the anode 
potential from domestic power supplies 
a condition such as this may be brought 
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Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


may be inserted for this purpose. An 
ordinary aerial tuning circuit is shown, 
with a variable condenser C, and an 
inductance L,, the normal earth connec- 
tion being made through a stopping con- 
denser at E. If sharpness of tuning is 
required it is essential that radio fre- 
quency currents are prevented from 
reaching the earth connection due to the 
negative pole of the mains, as shown at 
F. Radio-frequency chokes are, there- 
fore, included in both the negative and 
positive leads of the mains supply, that 
is, on the far side of the filter, as shown 
at Z. Owing to the appreciable capacity 
which may exist across the primary of 
the first intervalve transfo:mer T, an- 
other choke Y 1s included in this lead. 
Again, chokes are shown to be included 
at X, this time directly in the filament 
leads between the two valves. The cir- 
cuit actually is shown in conjunction 
with a wave trap, and here the lower 
end is taken to the junction of the choke 
Z and a choke W. In this way it will 
be seen that there is no high-frequency 
path for currents between the whole cir- 
cuit, and the earth of the supply mains. 
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Circuit for use with multiple earth connections (No. 256,317). 
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“The Wireless World“ Information Department Conducts 
a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” 
separate question must be accompanied by a stamped addressed envelope for postal reply. 


A Useful Circuit. 


In the ‘‘ Readers’ Problems” section of 
your journal for July 14th, a four- 
valve circuit was given which made 
use of a separate reaction valve. I 
have constructed this receiver, and 
have been struck by its remurkable 
efficiency, but I wish tf possible to 
arrange for reaction to be controlled 
by a condenser. Can you, therefore, 
give me this modified circuit? 

W. K. K. 


It is quite a simple matter to modify 
this circuit in the manner you propose, 
and we give the necessary circuit here- 
with. he aerial and reaction coils 
should be mounted side by side in two 
fixed coil holders, at a distance of about 
l inch. The circuit now becomes a com- 
bination of the Reinartz and separate re- 
action valve circuits, and is an extremely 
effective one. It is necessary, however, 
to experiment carefully with the correct 
value of reaction coil. If too large a size 
is used reaction control will become very 
erratic due to the presence of electrical 
backlash. This circuit should be tried 
both with an ordinary earth connection 
and a rough counterpoise, consisting of 
about 30ft. of rubber-covered wire led 
away anywhere, such as round the skirt- 
ing board of a room, the far end being 
free. The earth or counterpoise, as the 
case may be, should be attached in the 
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usual manner to the bottom end of the 
aerial coil. 
O00 00 


Wireless without Weight. 


l have built the portable single-valve 
Hartley receiver described in your 
July 2lat issue, under the title of 
“ Wireless without Weight.” The 
receiver functions admirably when 
removed from the case, but when 
using it tn the case it is impossible 
to make the recetver oscillate. Can 
you tell me the probable cause of 
this trouble? T.P.F. 


In this receiver, the first aim in the 
design was to reduce bulk and weight to 
the smallest values possible, and actually 
the aim was that the complete receiver, 
including all batteries and also head- 
phones and frame aerial, be fitted into 
an attache case measuring 12in. x Bin. x 
4in., and that the complete receiver, in- 
cluding all batteries, etc., be under 10lb. 
in weight. Both these aims were suc- 
cessfully achieved, but, in order that 
these conditions be complied with, it was 
necessary to do three things: 

1. Wind the frame aerial in the form 
of a hank, and squeeze it in between the 
wooden framework and the inside of 
the -carrying case. 

2. Reduce the H.T. voltage to a com- 
paratively low value in order to save 
bulk and weight in the H.T. battery. 


o mfd = 0-1 mfd 1 
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Fig. 1.—Four-valve circuit with separate capacity controlled reaction valve. 


‘was introduced. 
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3. Use a very small feed back con- 
denser in order that both bulk and 
weight be economised by the ability to 
use a neutralising condenser for this 
purpose. 

ow, all these three conditions taken 
together militate strongly against the 
ability of the set to oscillate, althougt 
any one of them taken singly would no 
be sufficient to stop oscillation. 
any given valve will oscillate fiercely 
when 60 volts H.T. is used, bat will 
oscillate less strongly with only W volts. 
but, still, it wil? oscillate, unless variou 
reaction opposing conditions, such as 
heavy damping or small feed back, ar 
included in the circuit. 

In the original receiver smooth oscili- 
tion was obtainable with a medium in- 
pedance valve, but on sets made by 
readers extra damping, sufficient to stop 
oscillation, might occur. 

This possibility was not forgotten when 
designing the receiver, and for experi- 
mental purposes extra damping was tem- 
porarily introduced into the frame aeris. 
until the receiver refused to oscillate 
It was then found that the best method 
of overcoming the difficulty was to us 
a low impedance valve, the actual valve 
used being a Cosmos S. P. 18 Red Spet” 
valve. Oscillation was then easily ob 
tained, even when still more damping 
An alternative method 
tried was to retain the medium imped- 
ance valve and to raise the value of the 
feed back condenser by connecting a 
0.0001 mfd. fixed condenser in parale: 
with the existing variable instrument, 
thus raising the maximum value from 
0.00005 mfd. to 0.00015 mfd. This ex- 
pedient, however, meant obviously that. 
even with the variable feed back con- 
denser at minimum, the capacity iu 
circuit was still 0.0001 mfd., and it was 
found that oscillation could not te 
stopped. Finally, it was found that the 
correct value of fixed condenser to add 
in parallel was 0.00005 mfd., thus giving 
a variable capacity of from 0.00005 mfè. 
to 0.0001 mfd. Oscillation was theo 
easily obtained and readily controlled 
even with using the medium impedance 
valve with extra damping deliberately 
introduced into the frame aerial. 4 
small fixed condenser of 0.00005 mid. 
capacity may be obtained from Messrs. 
Peto Scott, Ltd. 

Using a very high impedance vahe, 
it was also found possible to stimulate 
oscillation, other than by increasing the 
capacity of the feed back condenser, by 
temporarily raising the value of H.T. 
or of using a slightly larger case in order 
to allow of the frame aerial being sutt- 
ably spaced between the wooden frame- 
work and the case. Either of these two 
measures, however, necessitates a re 
design of the receiver, and these are, 
therefore, not admissible. The alterna- 
tives, if difficulty is experienced in 
getting the receiver to oscillate, are to 
use a low impedance valve sach as the 
Cosmos S. P. 18 Red Spot valve, er 
to add a 0.00005 mfd. fixed condenser in 
parallel with the existing feed back con- 
denser, and of these two methods the 
former seems, from experience, to be the 
more effective. 
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THE OSCILLATION NUISANCE: 


A REMEDY. 


-CCUSTOMED as we are to the periodical repri- 

mands of the B.B.C. accusing us of causing inter- 
ference by permitting our sets to oscillate, the nuisance 
still continues. Thousands of lis- 
teners, particularly those who 
understand the properties of re- 
action, feel embarrassed when their 
locality is singled out as the area 
to which an appeal is addressed. 


CONTENTS. 


rule and give peace of mind to the conscientious listener. 
Seme of the wireless societies anxious to help have dabbled 
in the matter, but have now learned that it is one best left 
alone. 

The use of aerial reaction and the swinging plug-in coil 
are on the decline as being unnecessary if good reception 
is required from the local station. 
Undoubtedly the best method of 
tuning in a distant station is by the 


The non-technical listener turns his 
tuning and reaction dials until he 
obtains the best signal strength 
from his set, consisting invariably 
of a detector valve with reaction, 
followed by one or more note mag- 
nifiers, and energises his aerial 


with impunity. There is always 
another offender ready to hetero- 
dyne the continuous wave trans- 
mission °’ which he emits, and be- 
tween them and a score of others 
complaints are addressed to the 
B.B.C. and its assistance solicited. 
The enthusiast knows better than 
to complain, for to some extent by 
so doing he incriminates himself. 
The Don't do it! ’’ appeals of 
the B.B.C. have been made with- 
out result. A slogan, unless con- 
veying a remedy is ineffectual. 
Statements have been made that the Post Office authorities 
have armed themselves with gear for tracking down oscil- 
lators, yet we still await the bringing of an offender to 
book, while the technical evidence to be tendered in such 
a prosecution would be of the utmost interest. The time is 
long overdue when the Post Office saw that their instruc- 
tions given to every listener in regard to causing interfer- 
ence are carried out, or they might just as well delete the 
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By N. W. McLachlan. the transmissions of either local or 
NovELTIES FROM Our READERS 480 distant stations it would seem that 
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future, and the change is not being 

brought about either by regulations 
or propaganda. The former depend for their carrying 
out upon considerable technical skill, while the latter con- 
sists of drawing attention to the symptoms without offer- 
ing a reasonable cure. It is due to technical development 
that an improvement is to be attained. To-day there is 
no excuse for building an interfering receiver, and de- 
signers must no longer look to the indiscriminate use of 
reaction for claiming long-range reception for their sets. 
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A Circuit Making 


WII. ILE RS in country districts who are more than 
twenty miles from the nearest broadcasting station 
are not troubled by the problem of selectivity, and. 

are not under the necessity of building sensitive and deli- 
cate receivers to bring in distant stations, to the exclusion 
of the local station. In the town the local station would 
be heard all over the tuning dial of a receiver of the type 
described in this, article, but at a distance of twenty 
miles, the local station occupies only a few degrees, 
leaving the remainder of the dial open for the reception 
of other stations. 

Relieved of the necessity of achieving a high degree of 
selectivity, it is possible to direct one’s efforts—and finan- 
cial resources—to the attainment of a quality of far 
greater importance to the country listener, namely, reli- 
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Efficient Use of Fixed Reaction. 


ability. Failure of any part of the receiver—compo- 
nents, valves or batteries—will probably involve a five- 
mile walk to the nearest radio dealer or charging station. 
Therefore, not only must the set itself be robust in desizn 
and construction, but H.T. and L.T. batteries must te 
considered as integral components of the installation, not 
as minor accessories, and as much care must be expended 
on their choice as upon the circuit itself. 

The circuit arrangement may be briefly described as 
a reacting detector followed by two transformer-coupled, 
low-frequency, amplifying valves. Owing to the indis- 
criminate use of variable reaction, circuits of this typ 
have lately fallen into disrepute, but this is clearly n 
reflection on the circuit, which is intrinsically highly ef- 
cient; it is unskilful use of the variable reaction in un- 

practised hands that is the cause ot 
all the trouble. 


Fixed Reactions. 


The obvious remedy is to apply a 
limited amount of fixed reaction not 
under the control of the operator, but to 
do this is to rob the circuit of its sen- 
sitivity. Amateurs skilled in the use of 
variable reaction will agree that it is 
only in the last few degrees in approach- 
ing the threshold of oscillation that the 
full benefit of reaction is obtained. They 
will also point out that, if fixed reac- 
tion is applied and adjusted so that the 
set is just not oscillating with the tuning 
condenser set at minimum, that the set 
will be far from the oscillation point. 
and consequently insensitive with the 
tuning condenser at maximum. 

In practice, when using variable re- 
action, the coupling is gradually in- 
creased as the tuning condenser is 
rotated to increase wavelength, and it is 
by carefully observing the manner in 
which the reaction coupling follows up 
the wavelength that we shall arrive at 
a really efficient method of using fixed 
reaction. It will be noticed that, with 
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a semi-circular , vane condenser, the greatest change of 
reaction coupling per degree of the condenser takes place 
near the beginning of the scale. In other words, if the 
set is adjusted on the verge of oscillation with the con- 
denser at 10 degrees, it will burst into oscillation when 
the- condenser reading is reduced to 8 degrees, whereas 
if the same adjustment is made at 180 degrees the con- 
~- denser may be reduced to 140 or even 120 degrees before 
oscillation sets in. Now, if we could be sure that no 
one would turn the condenser below 120 degrees, we 
could set reaction at this point and then search for dis- 
tant stations between 120 and 180 degrees without touch- 


3 


Rear view of complete 
receiver ready for insertion in 
the cabinet. 


ing the reaction coupling and with the set in its most 
sensitive condition. 

The circuit arrangement shown in Fig. r is in effect. 
a method of ensuring that no one shall ‘‘ turn the con- 
denser below 120 degrees.“ The capacity between o 
and 120 degrees is represented by the fixed condenser C, 
and the variable portion between 120 and 180 degrees 
by C,. These condensers tune an aerial inductance con- 
sisting of two parts: a small coil for use on the lower 
broadcast band of wavelengths and a load coil for 
Daventry, which can be short-circuited when not re- 
quired. Critical reaction is applied only on the 300-500 
‘metre band, as ample amplification is provided for 
Daventry by the L.F. valves alone, unassisted by re- 
action. The reaction coil is, therefore, coupled only to 
the small aerial tuning coil, the slight residual reaction 
when S; is opened being ample for Daventry, although 
the set is far from the oscillation point. 


Selectivity. 


In practice this scheme is highly successful, and the 
manner in which stations are received at every few degrees 
of the condenser scale on the lower wavelengths is remi- 
niscent of a ‘‘ neutrodyne.”’ 
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The only drawback is that 
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at least two pairs of coils (A. T. I. and reaction) are 
necessary to cover the 300-500 metre range of wave- 
lengths. The selectivity is also poor compared with a 
receiver such as The Everyman ” Four, and the neu- 
trodyne ’’ illusion is only obtainable outside a radius 
of twenty miles from a main station—the region for 


which the set is designed. 


Detector and Amplifying Valves. 


The amplifying portion of the circuit is quite straight- 
forward. Six-volt valves are employed throughout the 
receiver, the detector and first L.F. being of the D.E.8 
H.F. type, and the second L.F. or power valve being 
an S. P. 55 Red Spot. Rectification is obtained through 
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the medium of a grid condenser and leak, and a fixed 
potentiometer XYZ is used to obtain a suitable positive 
grid bias for the detector valve. For efficient rectifica- 
tion a positive bias of approximately 1.5 volt is neces- 
sary, and this is obtained by returning the grid leak to 
a point Z on the potentiometer, which is a quarter of the 
distance between X and-Y. By this means a quarter 
of the filament voltage (+1.5 volt with respect to the 
negative filament lead) is applied through the two- 
megohm resistance to the grid. A value of two megohms 
for the grid leak has been specified on the assumption 
that weak signals are to be received. If the receiver is 
installed sufficiently near to the broadcasting station to’ 
obtain strong signals in the aerial circuit, a one-megohm 
grid leak is recommended in the interest of quality. 
The detector is coupled to the first L.F. amplifier 
through the medfum of a Ferranti A.F.3 transformer. 
A condenser across the primary winding is already incor- 
porated in this transformer, and an additional by-pass 
condenser is therefore unnecessary. A D.E.8 H.F. valve 
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Fig. 2.—Drilling details of front panel. A, 3/8in. dia.; B, 1/8in. dia., countersunk for No. 4 wood screws; C, 7/64in. dia. for back, 
tapped No. 4 B.A. 


The 


is used in the first low-frequency amplifying stage. 
title given to this valve may perhaps suggest that it is 
unsuitable for low-frequency amplification, but this is 
entirely erroneous, as its impedance of 25,000 ohms is per- 
fectly suited to the primary winding of the A.F.3 trans- 
former connected in its anode circuit. Further, the anode 
current under operating conditions, with 120 volts on the 
plate and a negative grid bias of — 3 volts is 1 mA, 
which is well within the limiting anode current of 4 mA 
specified by the makers of the transformer. ‘The maximum 
permissible input amplitude to this valve must not exceed 
three volts, and this may seem a small value, but a 
momient’s consideration will show that, owing to the high 
amplification of the valve-transformer combination, an 
input amplitude of only o. 2 volt will result in an input 
amplitude of twelve volts to the power valve. In 
some circumstances, where the output from the detector is 
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Fig. 3.—Layout of components on baseboard. 
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large, it may be permissible to substitute a D.E.8 L.F. 
valve in this stage; not only is this valve capable of 
handling a larger input amplitude, but the amplification 
factor is considerably less, and this will automatically 
reduce the input to the last stage. If this valve is used, 
however, the anode potential must not exceed roo voits 
and a grid bias of — 6 should be applied. This will 
ensure that the anode current does not exceed 3 mA. 


The Output Circuit. : 


For the last stage an S.P.55/Red Spot valve was 
chosen on account of its extremely low impedance ani 
comparatively high amplification factor. With an anode 
potential of 120 volts and a grid bias of — 12 volts, the 
valve is capable of supplying to a Kone” loud- 
speaker a distortionless output of sufficient volume for the 
largest of living-rooms. 
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The output circuit has been arranged so that a loud- 
speaker and telephones can be used together or inde- 
pendently. Experience shows that such an arrangement 
is very desirable, particularly when one person wishes to 
listen-in without disturbing the remainder of the house- 
hold with lusty sounds from the loud-speaker. In such 
circumstances the switch S, is closed, and the requisite 
volume in the telephones is obtained by regulating the re- 
sistance R,. Telephones of 120 ohm. resistance are re- 
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- quired—one for 


first L.F. stage, two H.T. tappings only are re- 
7 the detector valve and the other 
for both amplifying valves. The third tapping 
point has been provided in order that the anode 
voltage may be reduced to roo volts in the event 
of a D. E. 8 L.F. valve being used in the first stage. 
Three Siemens Super Radio batteries are used for the 
H.T. supply, since H.T. accumulators are out of the 
question in a country district. The normal economic 
discharge current for these batteries is 20 mA, and since 
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Plan view, showing wiring and layout of components. 


commended, in which case a 30-ohm filament resistance 
may be used for R. If 2,000-ohm phones are already 
available, a potentiometer such as the 250-ohm Standard 
Burndept Potentiometer may be substituted. 


Economics of the Output Circuit. 


Amateurs brought*up in the days of bright emitter 
valves may possibly regard this as a highly inefficient 
method of supplying only one pair of telephones, but 
when it is remembered that the total filament current to 
the receiver is only 0.5 amp., it will be realised any 


saving of filament current which might be obtained by 


cutting out one or both of the L.F. valves is not worth 
the extra complication in- 
volved. By utilising the volt- 
age drop across the compara- 
tively low resistance of R,, 
the quality of signals from 
-the loud-speaker is unaffected 
by the motional impedance 
of the head telephones. 
When the telephones are not 
in use, they may be short- 
circuited by turning R, to 
zero. 

Terminals are provided for 
three positive H.T. tappings, 
one for each valve. If it is 
definitely decided to use a 
D.E.8 H.F. valve in the 
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Fig. 4.—Terminal strips. 


A, 7/32in, dia. ; 
countersunk for No. 4 wood screws. 


the total anode current of the set is only 10 mA, it will 
be seen that the battery should give nearly two years’ 
service before requiring renewal. The filament current 


is obtained from a 6-volt 40-ampere-hour Exide accumu- 


lator, and is controlled by the filament rheostat R,, which 
has a maximum resistance of 15 ohms. This battery will 
light the filament for eighty hours on a single charge, 


‘which is equivalent to one month’s service. | 


A list of components used in the installation is given 
on page 472. The condenser C, has a capacity of 
0.0003 mfd., and a very suitable component for this pur- 
pose is the small fixed air-dielectric condenser manufac- 
tured by the Ormond Engineering Co. In the case of 
condenser C, we are free to 
choose vanes of any shape, 
since no condenser has yet 
been produced to give any 
particular straight line law 
either of capacity, frequency, 
or wavelength, when con- 
nected in parallel with a 
fixed condenser as large as 
0.0003 mfd. A Devicon ”’ 
condenser was, therefore, 
chosen on account of its 
robust construction, and the 
fact that the vanes were of 
the. S. L. F. type have no in- 
fluence on the choice. Gam- 


B, 1/8in. dia., $ 
hrell coils were chosen for 
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COMPONENTS REQUIRED. 


1 Ebonite panel, 2Iin. x Jin. * in. (British Ebonite Co., Ltd.). 

1 Baseboard 21in, x 7in. x tin. 

2 Panel brackets (A. J. Dew & Co., 33-34, Rathbone Place, Oxford 
Street, London, W.1.). 

J Variable air condenser, 0.0003 mfd. (Devicon). 

1 Fixed air condenser, 0.0003 mfd. (Ormond). 

à Mansbridge condensers, 2 mfd. (T. C. C.). 

1 Mica dielectric condenser 0.0003 mfd. (Dubilier). 

J Grid leak, 2 megohm and holder (Dubilier). 

2 Transformers (Ferranti A.F.3). 

3 Coil sockets, baseboard mounting. 

2 Jack swilches, single pole, single throw No. 6 (Lotus). 
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their robustness as much as for their electrical effi- 
ciency. For the two L.F. valves rigid valve 
holders of the Aermonic’’ type were used, but for 
the detector a Sterling Non- Pong valve holder, which 
is mounted on sponge rubber, is essential. Howling be- 


COT Ce ee Oey Cee Sa ee ee 


OCTOBER 6th, 1926. 


SO FO BOS SSSS OOS „„ DOS coe: 


1 Filament rheostat, 15 ohm. (Burndept). 

2 Filament rheostat, 30 ohm. (Burndept). 

1 Valve holders (Aermonie D”). 

1 Valve holder (Sterling “ Non-Pong ’’). 

2 Grid batteries, 9-volt (Siemens). 

12 Telephone type terminals. 

33 yds. No. 38 D.S.C. Eureka wire. 

Ebonite for terminal strips. 

Four packets of Glazite wire. 

Standard American cabinet for 2Iin. x 7in. panel (The Caxton 
Wood Turnery Co., Salisbury Square, Fleet Street, London, 
E.C.4). 


slotted cylindrical ebonite former Zin. in diameter, the 
slots being zin. wide and }in. deep. The total resistance 
of the winding is 785 ohms, and a current of only 7.5 mA 
is drawn from the L.T. battery. A tapping point for 
the grid leak is taken at the end of the first of the four 
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Fig. 5.—Complete wiring diagram. 


tween the loud-speaker and valves can always be traced 
to the detector valve, and this valve should always be 
mounted in an anti-vibration valve holder. 

The fixed potentiometer was specially constructed, and 
consisted of a total length of thirty-three yards of No. 
38 D.S.C. Eureka wire wound in four sections in a 


sections, counting from the negative end. Two nine-volt 
grid bias batteries are incorporated inside the receiver 
for the L.F. valves, and should be renewed with the H.T. 
batteries. 
Fig. 2 shows the dimensions of the ebonite front panel. 
On the left-hand side is mounted the tuning condenser, 
A 20 
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and immediately below it the switch for short-circuiting 
the Daventry load coil. On the left-hand side is the 
volume control resistance R,, below which is mounted the 
switch for short-circuiting the loud-speaker. Between 
these two components in the centre of the panel is the 


hlament resistance R,, which is essentially the master 


switch for the set. 

The layout of components shown in Fig. 3 is arranged 
in three natural groups falling immediately behind the 
controls on the front panel, te which they are associated ; 
thus, the fixed condenser C,, the coilholders, and the ter- 
minal strip for aerial and earth, are screwed to the base- 
board immediately behind the tuning condenser, and form 
the tuning group of components. The valves are mounted 
in line, with the coupling transformers between, the power 
valve falling immediately behind the output-controlling 
components on the front panel. The output termina! strip 
will also be found on the extreme right of the baseboard 
(as viewed from the front). The battery terminal strip 
is mounted on the back of the baseboard. Telephone 
type terminals are used throughout, the heads being 
slotted with a hacksaw in order that they may be tightened 
up with a long screwdriver with the set in position in 
the cabinet. The battery leads are taken out through 
small holes in the back of the cabinet. 
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The wiring, which is carried out in accordance with Fig. 
5, is greatly facilitated by the arrangement of components 
adopted; in particular the wiring of the high-frequency 
portions of the circuit has been rendered short and direct. 
It will be noticed that a diagonal connection has been 
made for the earthed terminals of the reservoir condensers 
C, and C,. By this means the positive terminals become 
automatically adjacent to + H.T.2 and the output ter- 
minal panel -respectively. 

Tested on a standard r1ooft. aerial, a 35-turn aerial 
coil gave a wavelength range of 365 to 450 metres with 
the Daventry load coil short-circuited. A 4o-turn coil 
increased the wavelength range from 435 to 540 metres. 
A suitable size of reaction coil for this lower band of 
wavelengths is about 25 turns. It is not possible to 
give more accurate details than this regarding the size 
of the coils, since the correct size must be chosen for each 
individual aerial. For the Daventry wavelength a load 
coil of 100 turns will be found satisfactory. The set was 
tested both with a D.E.8 H.F. and a D.E.8. L.F. 
valve in the first L.F. stage, and, whereas signal strength 
was considerably reduced with the D.E.8 L.F. valve in 
use, no noticeable improvement of quality was observed. 
With a Kone loud-speaker full reproduction of the 
lower tones was obtained with the D.E.8 H.F. valve, 
and, of course, the amplification was very much greater. 


General Notes. 


Mr. A. Sears, 29, Barbara Street, Barns- 
bury, N.7, is willing to give full reports 
of transmission, QSS, RN, etc.. to 
stations calling him any night from 2200 
to 0200; on Saturdays from 1200 to 1800, 
and on Sundays from 0900 to 1500 and 
from 1800 to 2000. 

000 0 

Mr. J. Hum, 17, Eastwood Road, Mus- 
well Hill, N. 10, writes that on Septem- 
ber 19th, between 0350 and 0530 B. S. T., 
he received eleven U.S.A. Pacific Coast 
transmitters on an Q-v-1 receiver with a 
Soft. vertical aerial, the signal strength 
varying between R2 and R6. 

O00 00 
A Caution to Transmitters on 45 Metres. 

The Government station at Abu Zabal, 
Cairo (SUC), is now operating on a wave- 
length of 46.75 metres, and we understand 
from a correspondent that considerable 
interference with this station has been 
caused by British amateurs. For their 
own sakes, therefore, those who transmit 
on 45 metres should carefully check their 
wavelength and be very careful when 
experimenting and adjusting apparatus. 


Ulster Transmitters. 

The open-aerial transmitters in Ulster 
have formed an association under the title 
of the Radio Transmitters’ Union of 
Northern Ireland. The rules of this 
0 are at present under consideration, 
and the only office-bearer at the time of 
writing is the secretary. The office of 
president is temporarily vested in an 
executive committee of three. All candi- 
dates must be subscribing members of the 
T. and R. Section or of the parent 
R. S. G. B. 

The first meeting was held at Ye Olde 
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Castle Restaurant,” Belfast, on September 
10th, when Mr. Eric Megaw (GI MU, 
late GX 6MU) was welcomed home from 
his Canadian trip. An anonymous donor 
had presented the Union with an Trish 
shillelagh, to be awarded annually to the 
member adjudged to have the most out- 
standing radio achievement to his credit 
in the previous year. The first honour 
was given to Mr. Megaw for the work 
done on his trip; he holds it uptil Sep- 


tember, 1927, and the fact is recorded on 


a little silver shield on the handle. 


00 00 
Cards for German Amateurs. 


We are asked to state that all QSL cards 
and reports of German amateur transmit- 
ting stations may he sent ria K LA. Herrn 
Kruschwitz, Funkverein; Reilstrasse 128, 
Halle-un-Saale. Herr Rolf Formis 
(K Y4), who has so long undertaken these 
arduous duties, has relinquished the task. 
We think we shall be voicing the general 
opinion of British transmitters in thank- 
ing Herr Formis for the very able way 
in which he has carried out the thankless 
duties of forwarding agent and wishing 
him a well-earned rest. 

0000 


Transmitters in Sarawak. 


Messrs. J. R. Barnes (BN SK1) and 


H. G. Gray (BN SK2), of Kiching, Sara- 


wak, wish it to be known that they trans- 
mit regularly on 34, 35, and 37 metres, 
c.w., between 2130 and 2230 G.M.T. daily. 
and occasionally between 1930 and 2330 
G.M.T. They will be glad if all Euro- 
pean amateurs will look out for them with 
a view to effecting communication. 
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New Call Signs allotted and Stations Identified. 


G IBZW HE Smith, 31, Wandle Rd., Hackbridge' 
l urrev. 

GI D W. S. Davison, Dunmore, Taunton Ave., 
Belfast. Transmitting on 45 metres 
(2 watts). 

L. D. Roberts, 26, St. Andrew's Ave., 
Ashton-on-Ribble, Preston, Lancs. Trans- 
mits on 00 metres. 

Capt. G. C. Wilmot, Nigeria Regt., Zaria, 

igeria, transmits on 45 metres, 10-30 
watts input, usually between 10.30 p.m. 
and midnight, and will welcome reports. 

W. Gill, 6, Bank Terr., Heckmondwike. 
(Change of address.) 

Eara 5 Militar, Fortaleza, Ceara, 


zil. 

(Ex C 8AZT), W. Machell, s.s. “Rosalind,” 
Red Cross Line, St. Johns, Newfound- 
land. Transmits on 37.5 metres. 


G BRU 
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Rhodesian Call-Signs. 


The following list. for which we are 
indebted to our South African contem- 
porary Radio, will probably be of interest 
to British transmitters :— 


J. M. Davidson, Box 580, Salisbury. 

G. Musgrave, Box 38, Selukwe. 

E. Jephcott, c/o G.P.O., Salisbury. 

D. Mail, Box 165, Bulawayo. 

The Rev. Witeside, St. George’s School, 
Bulawayo. 

H. P. Heaume, Post Office, Selukwe. 

A. Pryce Williams, Antelope Mine, via 
Bulawayo. 

J. van Rvneveld, Shepherds’ Reef, Hartley. 
. Emptage, Salcombe, Plumtree. 

Portat.le Station of 1 SR. 

K. C. Fynn, Box 387, Salisbury. 

The Rev. Tull, c/o Post Office, Mrewa. 

E. C. I. Ade, Box 267, Salisbury. 
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THE BERLIN WIRELESS EXHIBITION. 


Enterprising Methods of German Radio 


Manufacturers. 
1 exhibits were confined to German manufacturers, no 


goods of foreign manufacture being admitted. The ex- 
hibition was organised jointly by the State, the City of 
Berlin, and the“ Verband der Funk-industrie,’’ an asso- 
ciation of wireless manufacturers. The official opening 
of the exhibition was made the occasion of the dedication 
of the new tower which is to carry the Berlin broadcasting 
aerial and which stands in the exhibition grounds. As the 
ceremony was broadcast from all German transmitters, 
some of our readers may have heard it, although the time, 
viz., 11 a.m to noon, was not one at which many people 
can conveniently listen-in. The ceremony, which took 
place in the open air at the foot of the tower, comprised 
speeches from Dr. Bredow, representing the State, the 
Oberbiirgermeister of Berlin, the Director of the Berlin 
Messe-Amt, who is responsible for all the exhibitions held 
officially in Berlin, and the Secretary of the Verband der 
Funk- industrie; the musical items included the“ Leo- 
nore ’’ overture of Beethoven played by the Wireless 
‘Orchestra, several items by a special brass band stationed 
about 50 feet up the tower, and a chorus from the“ Meis- 
tersingers of Niirnberg,’’ given by the Wireless Orchestra 
and an enlarged Wireless Chorus. 

At the close of the opening ceremony the exhibition was 
opened to the public. 


held in Berlin from September 3rd to 12th. The 


The Exhibition Building of the German Wireless 
Industry. 


The City of Berlin has taken a large tract of land—an 
old parade ground about five miles from the centre of the 
city—and set it apart as an exhibition ground. On this 


HE third annual German Wireless Exhibition was 
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Fig. 1.—General view of the exhibition buildings and tower. 


land there are now three large exhibition halls, the first 
of which Das Haus der Funk-industrie ’’ was erected 
two years ago for the purpose of holding the first German 
wireless exhibition. The idea of the wireless industry of 
any country erecting their own exhibition buildings as a 
permanent structure on the outskirts of the capital is so 
striking, and the actual building presents so many points 
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Fig. 2.—Lecture hall and experimental theatre. 
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Fig. 3.— Site of the exhibition buildings as it appeared on July 27th, 1924. 


of interest that we feel sure our readers will welcome 
a brief description of the undertaking. 

After some discussion it was decided to avoid the use 
of iron as much as possible and to erect a wooden building. 
Except for the brickwork of the lower walls the building 
is almost entirely of wood ; but owing to the wood being 
encased in fire-proof material, it has the appearance in- 
side of a concrete building. The external appearance 
is very striking. As the building also houses the Berlin 
Broadcast Transmitter, an extensive system df earth wires 
was buried in trenches under the building before putting 
in the foundations. The main hall is rectangular, 43oft. 


long and 136ft. wide, with a gallery all round. Behind 
most of the stands, both on the ground floor and on the 
gallery, are sound-proof cubicles for demonstrating head- 
phones and loud-speakers. During the wireless exhibi- 
tion the local transmitter is not used, the Berlin broadcast 
being given from another aerial in another part of the 
city. Two wires were stretched from end to end high up 
under the roof, and from these were hung a large num- 
ber of receiving aerials, one for each stand if necessary. 
This hardly commends itself as an ideal arrangement for 
demonstrating the qualities of receiving apparatus and 
loud-speakers, although several exhibitors stated that it 


Fig. 4.—Interior of the main building on September 24th, 1924, after only two months’ work, 
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The Berlin Wireless Exhibition.— 

worked much more satisfactorily than one 
might have anticipated. We certainly 
heard many loud-speaker demonstrations 
without any sign of interference. 

As an annexe to the main hall is the 
entrance hall and offices flanked on one 
side by the restaurants and kitchens cover- 
ing a space g5ft. by 41ft., and on the 
Other side by the lecture hall, which is 
fitted with a stage and all the necessary 
accessories for giving theatrical and musi- 
cal performances. This theatre has a 
separate entrance from the street, and 
cloak-room accommodation, so that it can 
be used when no exhibition is being held. 
It should be explained that although built 
primarily for the wireless industry, the 
hall is used for a succession of exhibitions 
of all kinds. During the wireless exhibi- 
tion a revue was performed twice daily 
in the theatre, tracing in a humorous way 
the history of music through the ages 
down to its latest development, in which 
it is associated with an aerial and loud- 
speaker. 

Oue of the most striking things about 
the exhibition building is the fact that it 
was completed in three and a half months from the com- 
mencement of the work. 
taken on July 27th, and Fig. 
September 24th, 1924. 


4 from one taken on 


The New Berlin Wireless Tower. 


The tower has a total height of 453ft. ; like the Eiffel 
Tower it is self-supporting, but is only about half the 
height and has not the widely spread base. It has been 
designed to answer a double purpose, for in addition to 


Fig. 6.—The restaurant kitchens. 


Fig. 3 is from a photograph. 
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Fig. 5.—Interior of wireless tower restaurant erected on a platform at a height 


supporting the broadcasting aerial, it is to be used as an 
outlook tower and as an aerial restaurant. At the top 
is a revolving searchlight which will act as a useful guide 
to aircraft approaching Berlin. Just below the search- 
light is a platform to which visitors are taken by a lift 
for ten persons; from this platform a very fine view 3s 
obtained, the city one one side, the Havel and Grunewald 
on the other. At a height of 150ft. a restaurant has 
been built into the tower with two floors, the upper one 
being the restaurant proper and the lower one the kit- 
chens, etc. The restaurant is beautifully 
fitted and equipped and capable of pro- 
viding first-class meals, and the win- 
dows are brought so low that one can 
sit at the tables and look down on the 
surrounding country. 

This restaurant added greatly to the 
complication of the construction of the 
tower for it necessitated taking up to a 
height of 15oft. steam pipes for heating 
the restaurant in the winter, the pipes 
being very carefully lagged; electric 
cables for lighting and for ventilators, 
water pipes, drain pipes, and gas pipes. 
Not only had provision to be made 
for expansion and contraction of these 
various pipes, but it was intended at one 
time to insulate the tower from the earth 
and this would have necessitated special 
arrangements, but we understand that 
it has now been decided to work with the 
tower earthed ; we noticed that the care- 
ful insulation of the feet of the tower was 
short-circuited by copper strip running to 
earth. G. W.O. H. 
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A Section Devoted to the Practical Assistance of the Beginner. 


FILAMENT RHEOSTAT 
CONNECTIONS. 
Individual control for valve fila- 
ments may be desirable under certain 
conditions, and is generally provided 
by variable resistances. There is no 
doubt, however, that the turning on 
and off of a number of rheostats be- 
comes a somewhat wearisome process 
with a multivalve set, and it is ac- 
cordingly quite a usual practice to fit 
a master resistance, as shown at 


R, in Fig. 1 (a), which allows all the 


valves to be turned ori or off in one 
movement without disturbing the set- 
tings of the individual rheostats, R, 
and RI. Alternatively, a simple 
single-pole break switch is often fitted 
in place of this resistance. 


Fig. 1.—Methods of filament centrel. 


When two different types of valves, 
taking different currents at approxi- 
mately the same voltage, are used, it 
is often possible to simplify the fila- 
ment circuits by adopting the arrange- 
ment shown in Fig. 1 (b), in which 
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the rheostat Ri, controlling the low- 


current valve (Vi) is connected in 


series with R, which controls 
V. assumed to take a heavier cur- 
rent. 

The advantage of this method of 
connection lies in the fact that both 
valves are turned on or off 
by means of the second rheostat (R:) 
without imterfering with the adjust- 
men of R,, no extra apparatus being 
required. The same arrangement can 
obviously be used with any number 
of valves, provided that those of the 
same class are used in each group, 
although it will not be possible to 
arrange for separate control of each 
filament,’ except at the expense of 
some complication. | 

To take an example, we can 
imagine a four-valve set with two 
valves taking 0.3, amp. at 1.8 volts 
and two taking o. og amp. at the same 
voltage. The filament of the low- 
“consumption valves would be con- 
nected in parallel in place of V, in the 
diagram, and the two rated at a 
higher amperage would be similarly 
connected in place of Vi. 

It should be pointed out that the 
setting of the rheostat R, will affect 
the current passing through both 


on L.T. battery leads, as corrosion 
due to the action of acid can be more 
easily prevented by the use of vase- 
line on a thimble than on the bare 
end of the wire. | 
The attachment of these spade (or 
pin) terminals to the leads is not such 
a simple matter as it might seem at 
first sight, particularly if the connec- 
tion is to be soldered, as is specially 
desirable in the case of the accuniu-’ 
lator connections mentioned above. If 
the bared end of the wire is merely 
laid into the sleeve and soldered in 
position, all the strains imposed by 
bending will be concentrated at the 
point where the bare wire enters the 
sleeve, and the strands will soon 
break. Moreover, the braided cover- 
ang of the wire will become frayed 
unless it is bound with fhread. which 
operation is apt to be tedious when a 
number of leads have to be prepared. 


valves (or groups of valves). This, (3% 9 


however, is not a very serious draw- 
back in practice, provided that an 


indicating dial is fitted to the control- 


knob. 
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CONNECTING TERMINALS. 


The fitting of a ‘‘ spade terminal ”’ 
or thimble to the end of a flexible lead 
is by way of being a refinement often 
considered as umnecessary, but the use 
of these gadgets certainly reduces 
the possibility of a faulty contact and 
facilitates the changing of connec- 
tions. They are particularly useful 


Fig, 2.—rntening off connecting leads. 


A better method of making the con- 
néctions is shown in Fig. 2.. The 


wire, with its covering, is laid into 


the sleeve and secured in position by 
compressing the sides with a pair of 
pliers or in a vice, after which a pro- 
jecting bared end, about $in. long, is 
soldered to the sleeve. Care should 
be taken to use as little heat as possi- 
ble, to avoid melting the rubber 


| insulation inside the sleeve. 
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RESISTANCE OR TRANSFORMER 
COUPLING P 


The relative advantages of resist- 
ance and transformer L.F. intervalve 
couplings still provide grounds for 
- controversy, and it is not strange that 
the amateur is sometimes puzzled as 
to which to adopt. A lengthy dis- 
sertation on the merits and demerits 
of rival systems is most certainly be- 
yond the scope of these notes, but it 
is permissible to offer a hint which 
may possibly be of some assistance 
to readers who are in this position of 
uncertainty. 

Where considerable volume is re- 
_ quired, up to the maximum capacity 
of the average small power valve, 
there will be a tendency to overload 
on occasional deeply modulated pas- 
sages, even if the valve is being 
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worked to its best advantage. In 
cases of this sort the advantage may 
almost certainly be said to lie with 
the transformer-coupled amplifier, 
particularly as far as the last stage is 
concerned. The effect of an occa- 
sional flow of grid current such as 
will be almost inevitably produced 
when working a valve at the limit of 
its voltage-handling capacity is cer- 
tainly more serious from the point of 
view of quality in a resistance- 
coupled amplifier, on account of the 
presence of the necessary insulating 
grid condenser. This condenser, 
when grid currents are flowing, acts 
in much the same way as does the 
condenser associated with a cumula- 
tive rectifying valve, and it is this 
cumulative effect which accounts for 
the trouble. Distortion may still exist 
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for an appreciable period of time 
after the specially strong impulses 
which originally gave rise to grid cur- 
rents have passed. 

A reduction of the grid leak resist- 
ance may help to put matters mght, 
but by adopting this plan we are apt 
to defeat our own ends by appreciably 
reducing the overall amplification 
which would otherwise be obtainable, 
particularly on the lower range «i 
frequencies. 

In view of the above, it is fairly 
easy to see why the majority of 
modern designers, when arranging an 
amplifier with a combination of resist- 
ance and transformer - coupled 
valves, usually prefer to put the re- 
sistance immediately after the detec- 
tor valve, where the L.F voltages are 
low. 


Stepsbysstep Wiring in Theory and Practice. 
No. 45 (a) A valve Detector L.F. Receiver. 


In this series of diagrams it ts hoped to make clear the steps to be taken in conv 
practice in the construction of various typical wireless receivers. 


(To be concluded in next week's issue.) 


The circuit shown 


n below comprises 


a detector valve with reaction, directly coupled to the aerial, with one L.F amplifier, and provides 
one of the simplest possible loud-speaker receivers. It is a pood set for the beginner, but is not 
particularly selective. 
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The filament circuits are 


wired in the usual manner. 
particular case a single rheostat isused to control both valves 
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The Brandeset III 
£8-10-0 
(Exclusive of Marconi Royalties 

dnd Accessortes) 
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clue al Marconi Royalties 
and Accessories) i 

i See and hear for yourself. Go to a Brandes 
< a Dealer and look over the new Brandes 
va range. Get him to demonstrate, and make 
The Table. Talker yout own comparisons. “Stable” information 
30/- on products of irreproachable quality should 
i decide your choice. Not many instruments of 
such good class are so reasonably priced. 


. Brandes 


From any reputable Dealer. 


Audio Transformers 
17/6 
1-5 (black case); 1-3 (brown case) 


THE AUDIO TRANS. THE BRANDESET I. 
FORMER. 


Ratio 1 to 5. High ampli- 
fication of applied voltage, 
together with straight line 
amplification frequency curve. 
Also 2nd stage 1 to 3. 
THE BRANDOLA. 
Greater volume with min- 
imam ctrrent input. Large 
diaphragm gives fulness to 
upper and lower registers. 
alnut plinth, electro - plated 
Sttings. 
THE TABLE-TALKER. 
Material used in the con- 
struction of goose 
eliminates metallic harshness. 
Adjustable. Height 18“, neutral 
brown finish, padded base. 
MATCHED TONE HEAD- 
PHONES 


The synchronised effort of both 


Excellent for long-range loud- 
speaker work. traight line 
frequency Condenser ‘tuning. 
Reaction and grid-bias. Fixed 
coils and throw-over switch 
for long and short waves. 


THE BRANDESET III. 
The same Ingenious cheracter- 
is des as the 2-valve receiver. 
Employs an extra stage of 
audio frequency. All battery 
scone: Hons plaited into one 
e 


THE ELLIPTICOR. 
Driving unit of special design. 
No diaphragm t a small 
armature which reacts to the 
faintest impulse. Special 
sound producing cabinet. 

THE TABLE CONE. 


Attractive Cabinet. Circular 
diaphragm with sensitive driv- 


The Ellipticon 
£5-10-0 
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= receivers discovers greater sensi- ing unit and large magnet. 
Matched Tone Headphones tivityand volumeandtruertone Superior to any similar loud- The Table Co 
Light, comfortable and sturdy. speaker at the price. £2 -15-0 
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The new series 


CLEARTRON VALVES 


have dialer like the 


LODGE N CIRCUIT 


the famous non-radiating set 
THE “HIT” OF THE EXHIBITION. 


Cleartron Standard and “Plus” Valves are exclusively used in 
Sir Oliver Lodge’s latest and greatest Wireless achievement. 


ET: I, To ensure MAJESTIC Volume, Op ratic Puri.y of Tone: and REAL Long cT. 1 
: Di tance, be sure to fit your sets with 


14/- C(LEARTRON=VALVEES 18/6 


AT STANDARD PRICES, 


America’s Foremost Valve made in Britain’s newest Factory & SOLD WITH THE IRONCLAD GUARANTEE 


tal full technical gate also ask for The Lodge N' Descriptive Booklet, with 
SEND for 1926/27 Catalogue giving sates 1 fate, Or eae fos oT 


ELEARTRON RADIO LIMITED 


ONE CHARING CROSS, S.W.1. . (WORKS: BIRMINGHAM.) 
Telephone: Reger! .231-2. Telegrams: “CI urtron, Westrand, London.’ 
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Tested and Guaranteed Components 
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GANG CONTROL CONDENSER. 
N condenser has been designed for use in 
ngle control receivers, such as the “Elstree 
and is i with three inde ent condensers of 
-0005 uF. capacity insulated from one another, but controlled by 
one dial. A simple means is 3 for varying the relative 
positions of the rotors so that different coils and transformers 
can be balanced. 
Each rotor ts mounted on ball-bearings, while universa?! joints are 
used between them to ensure smooth operation. Two adjustable 
nha are provided to remove the strain of the weight from the 


panel. 
List 252. hel Ain. dial. 


Rolodyne. 


POPULAR CONDER 
The popular price of this new Condenser of 
unrivalled precision presente to the amateur the 
ideal instrument for his experimental set. The 


COIL SCREENING BOXES. 
In Colle whe Lae new ecreening box and hase 
by 


t i for coils, which has been so 
Neg bec: celine ty the use 5 Mr. J. H. Reyner, we have an almost 
rotor, eliminating harshness and unrelia of perfect electrostatic shield, the whole base aad 


tuning. 

Electrical efficiency and exceptional range of 
wavelength together with fall dial availability for 
tuning is combined in ita low loss square law design. 


circular screen screwing Log poor and ae 


standards are fitted on the base for coils, together 
with six terminals for coil connectione, 
List No. 249. Price 16/-, 


Interchangeable colls and transformers 
for any Radio Press Set from 4/6. 


If at any time the Bowyer-Lowe Condenser 
develops a fault during the twelve montbe after 
purchase the article will be replaced free af charge. 
-0003 uF., 10/-. 


BOWYER-LOWE CO. LTD., Letchworth, Herts. 8 5 
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How Problems are Attacked by the Research 


ä Worker and Development Engineer. 
By N. W. McLACHLAN, D. Se., M. I. E. E., F. Inst. P. 


NVENTION is a fascinating pastime and a stimulat- 
| ing mental exercise for the amateur. For the pro- 
fessional it is a necessity, and does not always carry 
the same intense enthusiasm. There are two main cate- 
gories into which invention can be divided: (a) Inventions 
to fulfil a specific purpose, i. e., inventions to order, 
using available apparatus and methods, (5) futuristic 
inventions which aim at some purpose not formerly 
achieved, e.g., television. There are difficulties in both 
cases, but those in (5) are usually by far the greater 
of the two. 
Dealing with case (a) first, we might be asked to invent 
a receiving apparatus to respond to a certain sequence 
of long dashes. This at first appears to be very easy, 
but the conditions imposed are usually quite sufficient 
to lift the problem from the realm of consummate ease 
to that of grave difficulty. It would take too long to 
quote the whole issue from A to Z, and the reader is 
asked to use his imagination as far as possible. 


Economic Restrictions. 


The first and foremost restrictions in all invention are 
the inevitable ones of economy in prime cost and economy 


in maintenance. For example, in the above case a cer- . 


tain five-valve receiver might fulfil the condition of pro- 
viding sufficient signal strength, but might be over-ruled 
on the question of cost. The inventor must, therefore, 
sit down and imagine he is solving a mathematical prob- 
lem. He has certain variables and certain constants, 
and out of these he tries to construct equations of deter- 
minate form capable of solution in terms of the constants. 
That is to say, he marshals all possible modes of 
achieving the functions performed by the various com- 
ponents of the invention, and then proceeds to select one 
from each and build a composite structure. 

Taking the above case, there are several components 
we can cite, namely (1) an aerial and receiving system 
which shall exclude as far as possible all signals but 
that required; (2) an amplification system in which the 
maximum of amplification and stability is attained with 
the minimum number of valves; (3) valves which are reli- 
able and also cheap both in prime cost and maintenance ; 
(4) A selector system which will respond to the agreed 
signal only, and shall be cheap, efficient, and easy to 
maintain in operation and adjustment. 


: -Compromise. 
The inventor, therefore, ascertains all feasible modes 
of fulfilling each of the four conditions, and endeavours 
to fit four of them to meet his requirements. But this 
is not the completion of the job. There are other phases 
to be considered. Examples of these auxiliary aspects 
A 29 


are:—(1) Does the arrangement readily permit of re- 
placement of parts in the event of a breakdown? (a) 
Can the wavelength be altered sufficiently to meet future 
changes? (3) Will the apparatus fit into the existing 
space? (4) Could the selector device be replaced by 
another form without serious alterations being required ? 
These will show that when the whole situation is summed 
up, there are all kinds of conditions—climatic, circum- 
stantial, spatial, financial, etc.—which govern the design. 
Sometimes one condition will ruin the possibility of an 
exceptionally good design. Occasionally, conditions can 
be commuted to cope with a good design, but this is more 
the exception than the rule, and in general some sacrifice 
has to be made in the efficacy of an otherwise excellent 
design. ‘ 

Sometimes the conditions are so stringent that an eco- 
nomical design is quite impossible. In other cases space 
limitation is in question, and it may be impracticable to 
install the apparatus without extending the premises. 
Under such conditions it may be difficult to get permis- 
sion to enlarge the premises, for it is extremely hard to 
persuade the administrative mind to spend money on any- 
thing but the bare equipment. This being so, one must 
be prepared for possible operating failures, which, if re- 
peated sufficiently, call for some notice being taken, and 
ultimately there is a speedy rectification of the trouble 
which need not have arisen. 


Utilising New Discoveries. 


There is another side to the job to order“ invention 
which is of appropriate interest. Suppose it is neces- 
sary to improve on a certain operation or process. The 
inventor turns over and classifies in his mind the merits 
of each method of doing the job. He may find that no 
appreciable improvement is possible under the existing 
régime. Some new phenomenon or effect is required to 
supply the missing link. Now, one cannot sit down and 
say, ‘‘ I am going to discover a new effect, and forth- 
with perform a series of experiments, when, lo! the rabbit 
appears in the hat. If this were so, there would be an 
end to research, for we should be able to conjure up 
anything we pleased. 

When all available apparatus, ideas, and phenomena 
fail to supply the solution to our problem, we have 
more or less to. wait and see what turns up, meanwhile 
directing our attention to other matters. Occasionally, one 
is fortunate, and a new effect is found which can be put 
to practical use immediately. 

It is mach more likely, however, that one will find 
an effect which must bide its time before being absorbed 
by industry. | 


» 
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Invention.— ; 

Now we come to the problem of futuristic inventions. 
The example we quoted above, namely, television, is 
quite apt. It is occupying the immediate attention of a 
number of workers, but it still remains as elusive as ever. 
Here it is possible that some missing link is wanted. 
Just as the thermionic valve was the link required to 
make radiotelephony a commercial possibility, a national 
hobby and an entertainment, perhaps some equivalent link 
is required for television. It must be remarked, however, 
that radiotelephony was conducted before the advent of the 
valve, whereas satisfactory television has not been effected 
at all. Moreover, some form of television may be pos- 
sible without the“ link,“ which may prove necessary to 
make it a commercial proposition. At any rate, after the 
first successful attempts, and after a satisfactory system 
is attained, much work will have to be done to reach a 
reasonably high standard of reproduction. It is this last 
lap which is so difficult, z.e., to get the invention well- 
nigh perfect. We have an excellent example in broad- 
casting, where the difficulties which blocked the path to 
extremely high-class reproduction have been really scrious. 
Another example is to be found in the gramophone. The 
highest pinnacle cannot be attained without much mathe- 
matical skill and superb inventive faculties. It would 
seem just as difficult, if not more so, to perfect television 
as it would to invent a crude scheme which makes the 
thing possible. In both cases there are missing links. 
In one the link is crude, whereas in the other it bears 
the hall-mark of accurate workmanship. 

So far as credit is concerned, it is often the case 
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of the originator getting the lion's share after the enor- 
mous initial public interest. Whilst we are in the throes 
of the intermediate stages, the populace settles down to 
its fate, and accepts distortion cheerfully. The accom- 
modating propensities of the ear are too well known, but 
will our optical arrangements be so lax in their behaviour? 
Shall we pardon a distorted ankle? That remains to 
be seen! If we get sufficiently accustomed to seeing and 
appreciating some star performer through distorted vision, 
what shall we think when he appears in the flesh? It will 
be interesting to see exactly what comic turns television 
can take under the benign influence of oscillation and the 
various ills to which radio is heir. Nevertheless, its in- 
ception will be very welcome. It will be much more 
pleasant to see the Boat Race or Brooklands than to 
hear a series of disconnected sounds which may mean 
anything or nothing, and are not always like the original. 
When the inventor perfects television, the idea will have 
lost all its novelty and charm. The broadcaster may be 
so accustomed to making allowances for distortion or fee! 
disinclined for further financial investment that the super- 
set may not tickle his fancy. And so the inventor who 
gets the last ounce out of television may neither reap the 
reward nor the recognition of him who created the in- 
vention. His efforts are likely to be appreciated by a 
later generation. 

The positions, however, are often quite different, and 
the inventor gets neither cash nor kudos. If his idea is 
put into commercial form after the lapse of the usual 
fourteen years’ patent lease, the reward will doubtless 
go elsewhere. 


NOVELTIES FROM OUR READERS. 


LOOSE VALVE BASES. 


The bases of receiving valves are 
fixed to the glass bulb with a special 
compound containing plaster of Paris. 
Frequently this becomes loosened, 
and there is a risk of breaking the in- 
ternal connections between the 
‘pinch “ and the valve sockets. 

Valves in this condition should on 
no account be neglected. A turn or 
two of black adhesive tape over the 
junction between the glass and the 
base will effectively stop further 
movement if applied in time. 

Incidentallye it is worth noting 
that methylated spirit will dissolve 
and loosen the plaster compound if ìt 
is desired to remove the base for 
special work on short wavelengths. — 
A Eafe M. 

cooo 
DOWN-LEAD INSULATOR. 

The down-lead of an aerial when 
in proximity to the walls of build- 
ings must be very carefully sus- 
pended in order to reduce capacity 
to earth, and also to prevent apparent 
ao effects due to swaying of the 
lead. 


A very effective method of staying 
the down-lead is shown in the dia- 
gram. The insulator is the porce- 
lain base of a wall plug or tumbler 
switch, and the down-lead is threaded 
through diagonally opposite holes. 
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L EAD. I 

Method of bracing aerial down-lead. 


The staying wire or cord is then 
passed through another pair of holes 
at right angles and secured to staples 
driven into the walls of the adjacent 
buildings. It will be found that the 
tension of the down-lead can be 
easily altered to suit different weather 
conditions, but the insulator will not 
slip of its own accord.—W.A.T. 


H.T. TAPPINGS. 


Having found by experiment the 
correct tapping points on a dry celi 
H.T. battery it is desirable to make 
a more positive connection than is 
generally given by wander plugs. 
This can be effected by tapping the 
inside of the appropriate sockets and 
inserting a 4-in. length of screwed rod 
to which the tapping wire may le 
clamped by means of a terminal top 
or between lock nuts and a pair of 
No. 4 B.A. washers. 

It will be found that the diameter 
of the hole in a standard H.T. tap- 
ping socket is No. 4 B.A., clearance. 
Before tapping the hole see that the 
sochet is securely set in the pitch. 
or paraffin wax covering the tops of 
the battery cells and their connections 
otherwise the internal connection to 
the battery may be broken If at all 
loose the socket can be secured by 
warming the surrounding material 
with a hot iron. After the sealing 
compound has set, the socket may be 
carefully threaded with a No. 4 B. A. 
‘“ taper ' or intermediate tap.— 
E. W. F. 
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A NEW SERVICE. 


INE of the objects of the League is To assist 
listeners to secure efficient reception and to co- 
operate with other radio organisations“. In many 

ways and directions the League has followed the aim set 
forth, and the recent development which has become pos- 
sible by active and practical co-operation between the 
Radio Society of Great Britain and the League, is one 
which there is no doubt will prove of inestimable benefit 
to listener, trader, and manufacturer. 

Some months ago both bodies agreed to the formation 
of a Joint Committee to consider the 
question of registering approved 
wireless traders and repairers with the 
view of providing the listening public 
with advantages similar to those en- 
joyed by the motoring community. 
The Jomt Committee, under the wise 
and capable guidance of its chairman, 
Brig.-General Sir Capel Holden, has 
had a heavy and laborious task, amd in 
the scheme now launched every en- 
deavour has been made to meet the 
wishes and desires of both the listener 
and the trader and repairer. It is 
obvious that the preliminary investi- 
gations and enquiries which it was im- 
perative should be made, imposed 
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Nores D News 


The Scheme has been received with enthusiasm by the 
listener, and is welcomed by the bona fide efficient trader 
and repairer, l 

The broadcast listener will have no hesitation about 
seeking advice, purchasing goods, and ordering’ repairs 
and renewals from the trader who displays the Approved 
Trader and Repairers’ plaque outside his premises and 
reproduces a similar badge on his stationery. The listener 
will feel that confidence which is essential and desirable. 
for the well-being of any industry—a confidence. which 
must in a short time prove of great advantage to the 
approved trader, and in turn to the 
manufacturer. The trader and re- 
pairer who earnestly desires and in- 
tends to give good and honest ser- 
vice will be eager to be registered 
and approved, feeling that by sd doing 
he ‘will be helping not only himself 
but in addition will be raising the 
status of his trade and supporting the 
industry which provides him with his 
livelihood. The trader and repairer 
has had a difficult time, particularly 
during the past twelve months, and 
although time has partially weeded 
out the mcompetents, we feel sure the 
efforts of the Joint Committee of the 
League and the Society will do a great 
deal more in that direction. The 


— 


very onerous work upon the Committee, — O — — 
lasting for many months, and requir- | 
ing from the chairman and his col- R E PAI R a R 


leagues a great deal of time and self- 
sacrifice. It must be with a feeling of 
relief and satisfaction that they see 
the result of their labours successfully 
established as a practical working scheme. On behalf ot 
the Leagne we desire to assure Brig.-General Sir Capel 
Holden and his colleagues of the keen appreciation shown 
by members of the League and by the listening public 
in general of the Registration Scheme. It remains for 
listeners and traders to whole-heartedly support it all 
Over the country. 

The permanent Joint Committee who will receive and 
consider applications for registration is the same, we 
understand, as the preliminary Committee. This is all 
to the good, and will ensure a very necessary continuity 
Making for the success of the scheme. And especially 
must it be borne in mind that the Joint Committee and 
Hs local representatives will be entirely independent and 
free off alf trade influence. 
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THE LISTENER’S PROTECTION. The 

sign which is being issued to approved 

traders and repairers. The scheme is 
described on this 8 


correspondence in cur legal department 
hears evidence to the many unhappy 
experiences of members with inefficient 
tradesmen, experiences in some cases 
which have ended in unsatisfactory 
legal proceedings. Prevention is 
better than cure ’’—so runs the old adage. And we 
believe the new Registration Scheme will prevent incom- 
petent tradesmen from preying upon the listener, and will 
give both trader and listener a very necessary protection. 


-FHE SHOW. 

HE first National Radio Show representing the in-. 

| dustry as a whole has come and gone. It was a 

good show, and the sets and accessories showed 

general improvement, particularly in the direction of 
making reception easier for the broadcast listener. 

The League Stand, No. 117, proved to be of benefit 
and advantage to the hundreds of its members who 
visited the show, and also was the means of securing a 
very substantial addition to our membership roll. 
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| “HEAVEN HELPS THOSE—” | 
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Now is the time when the officers and 
committees of local branches should over- 
haul their organisation and plan out their 
programme for the coming autumn, winter 
and spring, the seasons of the year during 
which broadcasting and wireless appeal 
most to the listener. 

The question before all committees must 
be—what are the best methods and ways 
of promoting the interests of broadcasting, 
of the listener, and of the League? 

It is well worth trying a series of regu- 
lar periodical meetings, and, through the 
columns of the local Press and personally, 
to invite, in addition to members, the 
attendance of those ‘‘ doubting Thomases ”’ 
who have not joined the League. The 
series of meetings (or lectures they may 
be called, if it is preferred) should be 
carefully planned to cover all aspects of 
broadcasting. Let a different member of 
your committee or branch take each one. 
Insist that the talks are plainly put and 
understandable by all. Do not err in 
making a too long statement at the com- 
mencement of each gathering. Try to 
make the meeting more friendly than 
formal. Encourage discussion and encour- 
age, too, members, friends and acquaint- 
ances to bring forward questions on all 
points. Do not think it a waste of time 
because you know how to do this or that, 
or why this is done and that not. Let 
them bring components and teach them 
how such things are used and misused. 
And, in this connection, the lecturer or 
speaker will find useful for demonstration 
purposes, components which have served 
their day in his own set. Approach the 
local retailers and give them an oppor- 
tunity to attend the meetings and demon- 
strate the sets they supply. Treat them 
impartially and in rotation, and they will 
be eager for the chance. Get those present 
to state their likes and dislikes of the 
items broadcast in the local programmes. 
let the branch secretary see that these 
expressions of opinion on the programmes 
are properly collated and set out and 
brought to the notice of the local station 
director. Do not forget to ask your audi- 
ences to tell you as well what forth- 
coming local events, concerts, fétes, &c., 
they would like to hear broadcast, and 
again in turn see that these requests are 
properly presented to the local station 
director. Satisfy him that your request 
is backed by the unanimous opinion of 
your branch and you will succeed. And 
at the next meeting report the result, 
whether successful or not. Your audience 
will wish you to try again and will find 
other items they desire deleted or added 
to the programmes. l 

This means you have got them really 
interested, and interested members and 
audiences mean more members and 
greater and continued interest and more 
power to your arm for the benefit of 
listeners and the League. 

One fina] tip—the meeting room. The 
local munisipal authority, or education 
authority, in some cases, gives free use. 
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Or try one of the local cafés for the free 
use of a room. 

None of this is new—many branches 
are ‘carrying it out. 

Try it! 
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By one of those strange coincidences 
which only occur in real life—they dare 
not enter the sacred portals of fiction— 
an Englishman, a Welshman, an Irish- 
man, and a Scotsman all met at the same 


place at the same time, to wit, Euston, | 


at 12 o'clock. While enjoying a little 
light refreshment they talked wireless. 

“Surely to coodness,’’ said Taffy, 
„there's not a man of you that can beat 
my record. If there is, I’ll pay for what- 
effer he drinks!“ 

Ha, that's a challenge! was the 
unanimous rejoinder. 

A fortnight ago,“ said Taffy, “I 
bought a ready-made two-valve set for 
two pounds. Wait! That's not all! 
That set is so sensitive that it'll pick up 
eight B.B.C. stations simultaneously!“ 

“ Faith!” roared Pat. “If that’s all 
ye’ve got to splash about it’s sorry I 
am for ye. Why, up in Dublin I've just 
made a single-valve set for 12s. 6d. Stop! 
That’s not all. That set is so sensitive 
that me old deaf grandmother begged me 
with tears in her eyes to stop the noise 
from the ‘phones lyin’ on the table. And 
when I slipped them on me head what 
was I hearin’ but ‘Sweet and Low’ from 
Brno!“ 

“ Brno?” 

“ Shure! 
Slovakia! ” 

Said Jock: That's grand, mon, but 
ve'll no’ get Taffy’s drink. Listen. The 
ither nicht ma neighbour's set—a bonny 
contraption wi’ aboot fifty terminals and 
a loud-speaker—started makin’ queer 
noises. Ah kenn’d fine it was juist at- 
mospherics, but Ah didna worry Wullie 
wi’ that. ‘Mon,’ Ah ses, ‘the De'il's 
in yon set! Cast it from ye!’ And 
Wullie, who's an elder in the Kirk, was 
taken wi’ the tremors, and let me tak’ 
it awa’ for half-a-croon! Can ye beat 
1 

The Englishman smiled knowingly. 

“ Beat it? I think so. Only yesterday 
I secured all the advantages of member- 
ship of the Wireless League for just two 
shillings. ” 

After a pause, Jock spoke. 

“Friends, Ah'm afraid we're beaten. 
Where's Taffy?” 

But Taffy had vanished, though that 
hardly enters into the story. 


The old village in Czecho- 


Now is te time to join your local branch. : 
: The address of the Local Secretary will: 
be furnished on applicationto the Editor. : 
Contributions and branch notices for 

inclusion in “The Listener” should : 
reach the Editor, Chandos House, : 
Victoria Street, London, S. W. I, not : 

later than the 15th of each month. 
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THE NEW SCHEME. 
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The Radio Society of Great Britain 
and the Wireless League have, throuzh 
a Joint Committee, launched a cempre- 
hensive scheme for the registration of 
wireless traders and repairers. The 
scheme, which is the result of many 
months of careful investigation and con- 
sideration of the various interests in- 
volved, is primarily concerned with the 
object of offering reasonable protection 
to listeners and of raising the status oi 
the wireless industry. The joint mem- 
bership of these two bodies being well 
over 100,000, progressive traders through- 
out the country will quickly realise the 
importance of giving their support tv 
this scheme. a 

It is common knowledge that efficient 
wireless traders and repairers have had 
a difficult task in gaining the confidence 
of the public owing to the number of 
incompetent people claiming to be 
experts. 

A register is being compiled by the 
Joint Committee to eliminate the unde- 
sirable element in the industry and to 
provide the public with trustworthy in- 
formation as to the capabilities of wire- 
less traders and repairers. The Com- 
mittee has ample evidence of the manner 
in which accessories and apparatus have 
been damaged and even lost after re 
moval from the owner’s premises for pur- 
poses of repair. 

The scheme provides for registration 
under either of the two following sec- 
tions: (a) Approved wireless trader; (b 
approved wireless trader and repair. 
Section (a) includes those traders who 
can be depended upon to sell reliable 
goods and to give satisfactory service to 
the public. Section (b), in addition to 
the above, includes those traders who 
are competent to undertake repairs and 
maintenance of wireless apparatus and 
accessories. 

Applicants for appointment as traders 
and repairers must satisfy the Joint Com- 
mittee of their bona fides, and will be 
required to furnish detailed information 
as to their premises, technical staff, ma- 
chinery, etc. The premises of those 
appointed under the scheme will be visited 
from time to time by accredited repre- 
sentatives of the Joint Committee. These 
representatives will be independent of all 
trade influence, 

Every registered trader will exhibit a 
sign in a prominent position on his pre- 
mises, and will be supplied with a cer- 
tificate denoting his appointment. 

It is believed that this scheme, pro- 
moted by the most important wireless 
organisations in the country, representing 
the wireless amateur and many thousands 
of listeners, will receive the support of all 
concerned, 

Further particulars can be obtained 
from the offices of the Joint Committee 
of the Radio Society of Great Britain 
and the Wireless League, Chandos House, 
Pamer Street, S.W.1. Phone: Victoris 
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Let us air a few opinions of 
members. One of them thinks (but this 


was before his holiday, please note) that 


the British Broadcasting Commission is 
going to be a failure. The fact is that 
our friend expects no push and go from 


any Government Department, and he says 


that ‘‘ Get on or get out“ men are essen- 
tial at the head of a new industry. He 
fears, in a word, bureaucracy. 

Asked if he had an alternative, he was 
quick to say that he had. He would have 


Major H. Y. Richardson, Hon. Sec. 
Northern Area. 
three public companies, for England, 


Scotland, and Wales, respectively, and 
they could compete, to the vast advantage 
of the listening public. 
_ Well, we shall see how the new B.B.C. 
is constituted. But one thing is certain. 
If there should prove to be anything in 
its constitution which is inimical to the 
interests of listeners, the listening public 
will be helpless if it is not organised. 
That is the great argument for joining 
the Wireless League now. i 
S0 our friend went away, pledged to 
enrol recruits. Another member has seen 
the scheme for the issue of a certificate 
and a sign to approved wireless traders 
and repairers, and he raises a most im- 
portant point. He says that if the sign 
is not a flat one, for exhibition on or 
inside a window—that is, if it is one to 
hang outside, sticking out from the wall 
of the premises—it will not be allowed 
by certain corporations. Verb. sap. 
Other members come along with the 
old, old story about the programmes being 
poor at the local station. We cheer such 
with the prospect of two or three stations 
only, at each one of which no artiste 
worth less than £1,000 an hour will ever 
be engaged. Licking their lips, these 
members fade away. 


from time to time. They go up to 
League headquarters, to form a collective 
opinion which can only be arrived at in 
such a useful organisation as ours. So 
join us, and if you have any original 
grouses, let us have them. 


Bournemouth. 

Local branch enthusiasts commenced 
their regular weekly meetings on Monday, 
September 20th, after a long summer 
vacation. The members were addressed 
by Mr. F. P. G. Telfer on“ The Manu- 
facture of Wireless Valves,’’ a subject 
of great interest that was handled in a 
masterly and interesting manner, illus- 
trated hy various specimens, the advan- 
tages of each being fully explained and 
commented on. On the 27th Mr. Hay- 
ward, an old friend, was at his best, 
speaking on ‘‘ Radio Condensers,” a sub- 
ject he is well versed in, and was greatly 
appreciated. The meeting for October 
4th was instructed by Mr. White- 
house on “The Art of Broadcasting.” 
On the 11th Mr. John L. Gillington will 
lead a discussion on Crystals.“ On 
the 18th and 25th Mr. Pearce takes for 
his subject Primary and Secondary 
Cells.“ Please remember dates and time 
Mondays, 8 p.m., at the Wireless Col- 
lege, Lansdown. Write for all informa- 
tion to the secretary, H. J. Bliss, 140, 
Old Christchurch Road. 


Kensington and District Branch. 

The Kensington and District branch 
held its second public meeting on 
Wednesday, September 22nd, at the 
Ebenezer Hall, North End Road, West 
Kensington, W.14. 

The hon. secretary fully explained the 
reason why the meeting had been con- 
vened, and expressed a hope that every 
member would co-operate in making the 
branch successful by attending as often 
as possible at the various meetings to be 
held and by introducing other listeners 
to the branch. 

The programme for the winter months 
was then discussed in detail, and it was 
pointed out that it had been arranged— 
with a view to assisting listeners to under- 
stand their receivers, and so obtain the 
best results from them—to bring other 
aspects of the art of radio before them 
and to provide interesting and social 
evenings where members can exchange 
ideas and compare their receivers. 

Briefly, the programme consists of :— 

(a) Course of lectures in non-technical 
language explaining the theory of elec- 
tricity and wireless. Demonstrations 
with simple apparatus will be given to 
illustrate the various points. (Amateur 
set builders should be particularly inter- 


The above, and other, opinions arrive ested.) 
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(b) Visits to places of wireless interest, 
such as 2L0 

(c) Lectures by experts from the lead- 
ing wireless firms illustrated, where pos- 
sible, by slides or films. 

(d) Social evenings—dances and whist 
drives. 

(e) Competitions. 
% Debates on 
wireless interest. 

(g) Sale and exchange night, whereby 
members can dispose of surplus apparatus. 

(h) Morse class. The apparatus and 
instructor will be provided, and in con- 
nection with this a competition will be 
held at the end of the season. 

It was also pointed out that there were 
still vacancies for a number of new mem- 
bers of this branch, and that particulars 
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subjects of general 


The Hon. Chr. M. de Adlersparre, Hon. 
Sec. of the Kensington Branch. 


could be obtained from the Hon. Secre- 
tary, the Hon. Chr. M. de Adlersparre, 
of 37, Talgarth Road, West Kensington, 
W.14. 


Tottenham Activity. 

Important meetings of the Branch 
Committee are being held, and whilst 
one of the most important items receiv- 
ing the earnest attention of the Com- 
mittee is the Radio Show and Exhibition 
to be held at the Municipal Hall, Totten- 
ham, on November 8th, 9th and 10th 
next, the Committee has also considered 
what assistance they can render the bed- 
ridden in our hospitals by the installation 
of wireless. 

The Branch energy is to be devoted to 
a joint appeal for those two most deserv- 
ing institutions—Clare Hall Tuberculosis 
a ia and the North Middlesex Hos- 
pital. 
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The Clare Hall appeal will be incor— 
porated with the Exhibition, and for 
that purpose the Committee has decided 
for no charge for admission, and it is 
proposed to hold a whist drive and dance 
to assist the appeal for the North Middle- 
sex. Help those who cannot help them- 
selves. 

For the information of members of 
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will be the demonstration room, where 
demonstrations, lectures, talks, etc., will 
be given by prominent and technical 
exponents of radio transmission and re- 
ception from its inception to the present 
day, to say nothing of the future. 

A general meeting of the members of 
the Branch will be held during the Show. 
Join the League to-day; further par- 


Mr. Franks S. Leng, Secretary of the Darlington aud District Branch, with his Super- 


heterodyne Receiver on 


the League in particular and the public 
in general, the Radio Show is to be 
pg by the League Chairman, the 

on. Sir Arthur Stanley, G.B.E., C.B., 
M. V. O., and supported by Professor Low, 
Councillor T. E.  Elderfield (Branch 
President), R. C. Morrison, Esq., M.P. 
(Vice-President), Councillor F. C. Gilbert 
(Branch Chairman), and other well- 
known people. 

An interesting feature of the Show 


* 


rlington Park Lake. l 
ticulars of the Braneh and its member- 
ship can be obtained from the Hon. Sec., 
G. H. Hasemer, 9, Galleard Road, N.9. 


Bristol. 


Through the efforts of this branch a 
local sufferer who has been bedridden for 
over twenty years, Mr. W. Wickes, has 
been provided with a wireless set. Hon. 
secretary : Mr. H. Munro Nelson, 1, Glen- 
wood, Hillfields Park. 
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Leeds., 

On Wednesday, October 6th, a demon- 
stration will be given by Mr. K. D. F. 
Townend, Start Wave Work on 45 
Metres.” By kind permission of Messrs. 
Burndept Wireless, Ltd., a room has heen 


placed at our disposal on this occasion 
at their Leeds branch, 12, Basinghall 


Street, and all those interested will be 


welcome to attend. The time of com- 
mencement will be (approximately) 7.30 
p-m. It has been thought advisable by 
the Leeds branch committee that we give 
a talk in outside districts during the 
session, and the first to be visited will 
be Armley and Wortley on October 18th, 
where a talk will be given at the Silver 
Royd Institute; time and subject will 
be announced later. Hon. secretary: J. 
Watson, 4, Armley Grange Drive, 
Armley. 


Kingston and District Branch. 


A very successful outing of the commit- 
tee and friends of this branch was held 
on Saturday, September 4th, when the 
party proceeded by motor coaches through 
Leatherhead and Dorking to Friday Street, 
a very beautiful spot. Tea was taken 
here and after a tour of the district the 
party went on to Shere and a visit was 
made to the famous beauty spot, viz., 
the Silent Pool. 

Shortly the committee will meet to 
decide on the policy and fixtures fer the 
coming winter. In the meantime it is 
possible to announce that members may 
obtain all the pamphlets issued by the 
B.B.C. locally through the hon. sec. This 
step has been made in co-operation with 
the B.B.C. It is only necessary to write 
enclosing a stamped addressed envelope. 

Any members who have not yet re 
newed their membership, are asked te 
communicate with Mr. ©. P. V. Kent 
(88, King’s Road, Kingston,), who is deal- 
ing with matters of that description 
Hon. sec. Mr. S. J. L. Woodward, 68, 
Park Road, Hampton Wick. 
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MEMBERSHIP AND RENEWAL 


To be filled in by readers who wish to become members of the Lea 
twelve months as from Ist April last. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S. V. I. 


*enrol me as a member 


Please renew my membership 


of The Wireless League. 


FORM. 


gue, or to renew their membership for a further 


evereeel® 


` 
wet deat tne 


I enclose P.O. for Two Shillings,t which entitles me to mem 


bership with all the privileges and rights as enumerated in the constitution of the League, ineluding FREE Insurance, Free 


Legal Advice, and Free Technical Advice, 


* Cross out Line nol required. 


WRITE IN Name (in full\.......... 


CORD OD. 40 Rie we CD eC eee. 6 8S Bre a # 


t Keep the Counterfoil of your Postal Order. 


CAPITAL (State whether Mr., Mrs., or Miss.) 
LETTERS. MONON 6.55 
My Membership No. is 
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Please enclose stamped addressed envelope. 


(This is only applicable in the case of renewals.) 
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“The Wireless World” will devote fo 


ur pages in the first issue of each month to League Notes dad News. 
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DESIGN FOR A WAVEMETER. 


Details of a Heterodyne Wavemeter for the Range 20 to 2,000 Metres. 


By F. M. COLEBROOK, B.Sc., D. I. C., A. C. G. I. 


HE following is a description of a heterodyne 
wavemeter for use on wavelengths from 20 metres 
to about 2,000 metres. The special character- 

istics of the design are as follow :— | 

(a) It is self-contained, z.e., the necessary filament 
and anode batteries are contained in, or attached to, the 
case. 

(b) The calibration is very little affected by changes 
in the valve or supply circuit. This point is considered 
in greater detail later on, but it may be stated that com- 
paratively large changes in anode or filament voltage, 
and even the changing of the valve for another of the 
same or a different type, do not cause changes greater 


than J per cent. of the wavelength generated, while the 


changes inherent in the operation of the wavemeter, such 
as the insertion of telephones in the anode circuit and 
comparatively small changes in the supply voltages, pro- 
duce variations of considerably less than 4 per cent. 
in the wavelength. It is recognised that this degree of 
constancy is not as high as can be obtained by means of 
specially designed circuits (see, for instance, the paper 
by E. Fromy in L'Onde Electrique, October, 1925, 
PP. 433-441, and the paper by Col. Edgeworth, read 
before the Wireless Section, I. E. E., on January 6th, 
1926), but the constancy A 
indicated is sufficient for 
most general purposes and 
is obtained with a very 
simple circuit using plug-in 
coils and only one tuning 
condenser. 

(c) The oscillator can, if 
desired, be made to generate 
interrupted continuous waves 
having almost any desired 
frequency of interruption. 
This result is obtained with- 
out any mechanical 
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known but apparently little 
used grid-leak effect. This 
feature has proved to be of very great value in the ad- 
justment of receiving apparatus to definite wavelengths 
by means of the wavemeter. 

The range indicated is not the limiting range of the 
design described. For one of the models constructed 
the range has been extended to 5,000 metres by using a 
larger variable condenser and coils of greater inductance. 
In the region 2,000-5,000 metres, however, the degree 
of constancy indicated above is not maintained, and the 
changing of the valve would appear to require a fresh 
calibration, while the use of the interrupter causes 
changes of from 1 per cent. to 2 per cent. in the wave- 
length. 

_ The circuit is shown diagrammatically in Fig. 1, and 
is seen to be an ordinary shunt Hartley arrangement, 
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_tupter by utilising a well- W 72v* 750 v * 


Fig. 1. — Circuit diagram of the wavemeter. 


similar in principle to many of the circuits being used 
at present for short-wave generation. The details of the 
components are as follows :— 

A. Small fixed air dielectric condenser, of capacity 
about 100 micro-microfarads. It has been found by 
experiment that from the point of view of wavelength 
constancy this coupling condenser should be as small as 
is consistent with the production of oscillations of sufh- 
cient amplitude. An experimental model was built up- 
with switch gear for changing the valve from a dull 
emitter of one make to a bright emitter of another, and 


‘the consequent percentage change of wavelength was 


determined for varying magnitudes of this coupling con- 
denser. At a wavelength of about 100 metres the change 
increased from 0.22 per cent. to 0.5 per cent. when the 
coupling condenser was increased from 50 micro-micro- 
farads to 1,000 micro-microfarads, and at 1,000 metres 
a similar effect was observed. This effect changes sign 
at wavelengths beyond the range for which the present 
wavemeter is designed. Thus, at 3,000 metres the con- 
stancy improves as the coupling capacity is increased up 


to 1,000 micro-microfarads. 


B. Radio-frequency choke coil. This is of the flat 
disc type, an annular slot of external and internal 


B diameters 10 cm. and 4 cm. 
RRS respectively and width 
about yyin. being wound 


with two to three thousand 
turns of No. 44 enamelled 
copper wire. 
l In an earlier model this 
| choke was wound in the form 
f of a single layer solenoid. 
but this pattern was found 
i to give rise to an effect’ which 
is of sufficient general in- 
terest to warrant a brief de- 
scription. It was found that 
at certain frequencies the 
wavemceter oscillation was 
greatly reduced in amplitude 
and in some cases failed completely. The affected wave- 
lengths, which were found to be independent of the 
oscillating circuit, were eight in number, ranging from 
20 metres to about 115 metres, and were found to agree 
fairly closely with what may be termed the open organ 
pipe series of harmonics for a fundamental of 340 metres. 
This indicated that the reason for the missing wavelengths 
was harmonic resonance in the solenoid choke coil. The 
substitution of a pile wound disc choke, as described 
above, eliminated this effect completely. 
C. Link for telephones, shunted by a 1,000 micro- 
microfarad mica dielectric condenser. This condenser 


is not essential, but reduces the very small change in 


wavelength caused by the insertion of telephones in the 
anode circuit. 
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Design for a Wavemeter.— 

D. Interrupter. The interrupter consists of a vari- 
able grid leak, 0.5 to 5 megohms, in parallel with a 
0-1,000 micro-microfarad variable condenser of the mica 
dielectric pattern, in parallel with a short-circuiting 
switch. On opening the switch and suitably adjusting 
the grid leak and condenser it will be found that an 
audible note can be produced in the telephones in the 


Fig. 2.~General view of wavemeter showing method of con- 
structing short-wave coils. 


anode circuit. This audible note, the pitch of which can 
be varied over a very wide range, is caused by the rapid 
starting and stopping of the wavemeter oscillations, an 
effect which is well. known and has already been 
described.“ 


Effect on Calibration. 


Over the range specified it will be found that the use 
of the interrupter does not cause a change of more than 
2 per cent. in the wavelength, and in most cases the effect 
is considerably less than this. 

E. Variable condenser. It was very desirable that this 
should be of low power-factor and robust construction, 
with as large an air gap as space will permit. A suit- 
able maximum value is 250 micro-microfarads. A remote 
control vernier drive should be used, to facilitate accu- 
racy of setting and to decrease the effect of body capacity, 
but the scale or pointer should be rigidly attached to 
the moving plates to avoid any effect of the vernier drive 
on the scale reading. 

A fixed air dielectric condenser of 250 micro-micro- 
farads is connected in parallel with the variable con- 
denser by means of a low capacity switch, in order to 
extend the range of any given coil. This is not neces- 
sary, but reduces the number of coils required, or, alter- 


“ Howling in Resistance Amplifiers,” F. M. 


Colebrook, 
Experimental Wireless, Vol. I., No. 6, pp. 321-323. 
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natively, ensures a wide overlap of ranges for the various 
coils. 

F. Coils. The type of construction adopted for the 
short wavelength coils is sHown in the photograph, Fig. 
2. It was adopted with a view to the minimisation of 
high-frequency resistance and self-capacity. At the 
short-wave end of the range low resistance is a very 
important factor. It was found that the introduction of 
a few ohms in the oscillating circuit was enough to stop 
the oscillations completely. 


Coil Construction. 


The windings are of No. 18 bare tinned copper wire, 
and are hexagonal in form, each side being approx- 
mately 7 cm., the wire being located in square grooves, 
ten to the inch, cut in zin. diameter ebonite rod, si 
of such grooved rods of appropriate length being sup 
ported between end plates of zin. ebonite. Valve legs 
are used for the three contacts, mounted as shown in the 
photographs. The centre contact must be taken to the 
exact geometrical centre of the winding, or, alternatively, 
the three valve leg contacts must be disposed unsym- 
metrically to ensure that the coils are always plugged in 
the same way round. 

The ranges covered by the various coils with the 
0-250 micro-microfarad variable condenser and the addi- 
tional fixed condenser are as follow: 

(a) 4 turns: 20 to 90 metres. 
(5) 8 turns: 40 to 160 metres. 
(c) 14 turns: 60 to 250 metres. 
(d) 24 turns: go to 370 metres. 

It will be seen that a very generous overlap is pro- 
vided by this range. Actually, the first coil and one 
other of, say, 20 turns, would between them cover the 
range 20 to 300 metres, but a fairly wide overlap is 
desirable for various reasons. 

For the range above 300 metres the type of coil con- 
struction is not quite so important. It seems that almost 
any type can be used provided it gives fairly low self- 
capacity and a reasonably low resistance. For the pre- 
sent model two equal honeycomb windings on pins of 
din. ebonite, which are left in position to give rigidity, 
are used for each coil, and mounted side by side between 
end plates similar to those used for the short-wave coils. 
No detailed description is necessary, as there are no special 
points in the construction. 


Miscellaneous Details. 


(a) Provision for Coupling: As can be seen in the 
photograph, a pair of valve sockets are mounted on a 
movable ebonite fitting supplied with two terminals. A 
coil for coupling the wavemeter to some other circuit can, 
if desired, be plugged into these sockets. It should be 
remembered, however, that if any such coupling is used, 
the oscillation wavelength will necessarily be altered, 
unless the coupling is exceedingly small. 

(b) Valve; A two-volt dull emitter receiving valve has 
been found quite suitable. An ordinary R valve can also 
be used, but has the disadvantage of requiring a higher 
anode potential. 

(c) Anode Battery: A 50-volt block dry battery of 
large capacity is hou&ed in the base of the wavemeter 
case. 
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(d) Filament Battery: A 2-volt accumulator is housed 3 eer aange N 
in a wooden case attached to the side of the wavemeter. 91 e length. 
Constancy of Calibration. i 8 Dull emitter changed for R. valve ......... 35 
The data in the following table, which are representa- 13 Dull emitter valve. Interrupter in circuit 0 
tive of a large number of readings, will indicate the 65 „ i „ Changed for another of 
degree of constancy of wavelength with respect to changes same type .......... 0 
in the valve circuit. This constancy does not appear to 6 „ 8 Changed for D. E. 2-valve 0.13 
depend to any marked extent on the magnitude of the 970 8 i i ý enina 91 
tuning capacity, though there is a tendency for larger 1,830 „ i E Changed 101 notha of ' 
variations to be associated with the very small or zero same type .......... 0.4 
tuning capacity readings. For this reason a fairly 1.80 „ „ „ Changed for D.E.2..... 0.3 


generous overlap of wavelength range in the various coils 


is advantageous. 


This work was carried out for the Radio Research 
Board under the Department of Scientific and Industrial 
Research, and the writer is indebted to the Committee on 
Propagation of Waves and to the Board for permission to 


publish this description. 


1,830 55 3 


99 97 


Interrupted 0.4 


450 Original valve. Anode voltage raised from 
50 to 75 . eeedeewe ne 0.09 

450 a Anode voltage reduced from 
DO to 0 „ 0.25 
Valve changed to D.E.5B valve (fil. volt 6). 0.17 

j a » fil. voltage reduced 
16 E 0.25 


MANUFACTURERS NEW APPARATUS. 


A Review of the Latest Products on the Market. 


OIL SUBMERGED ACCUMULATOR 
BATTERIES. l 


It is well known that accumulator high- 
tension batteries give reliable service only 
when the connecting lugs in the tops of 
the cells are kept scrupulously clean. If 
neglected, a cell to cell low insulation 
results, which eventually leads to the 
discharge of the battery with corrosion 
between the lugs and terminals. Con- 
siderable interest was aroused by a recent 
article in the pages of this journal de- 
scribing an accumulator battery which 
was completely immersed in a trough of 
oil, and the production of these batteries 
commercially will undoubtedly be wel- 
comed. 

Several types are available, and are 
manufactured by Accumulators Elite, 32, 
King Cross Street, Halifax, a popular 
60-volt model being shown in an accom- 
panying illustration. It is built up in 
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six sections, each comprising five cells 
enclosed in a single container. The plates 
are held in position by grooves moulded 
in the sides of the containers so as to 
avoid the need for wood, ebonite, or cellu- 
loid separators; at the same time, the 
absence of separators permits of the easy 
withdrawal of the plates. Each cell, after 
bejng filled to the required level with the 
electrolyte, is covered with a layer of 
oil, which effectively stops the escape or 
creeping of acid and prevents evaporation. 

Larger batteries are available in which 
the entire assembly of cells is oil-covered, 
including the lugs and cross connectors. 

The elimination of surface leakage by 
an oil covering increases the number of 
hours’ use obtainable from each charge 
and tends to prolong the life of the 
battery, while, apart from the danger of 
spilling which is always present with 
batteries of this type, it is almost as clean 
in operation as a battery of dry cells. 


780 
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New “ Elite” oll covered battery of the semi-submerged type. Another model is available 
in which the sections are totally submerged in an oll trough preventing evaporation, 


corrosion an 
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low insulation. 


PORCELAIN ROD AERIAL 
INSULATOR. 


There is little better than a long por- 
celain rod as an aerial insulator. Not 
only is a liberal leakage path obtained, 
but the dielectric properties of porcelain 
used in the form of a rod will lessen the 
aerial losses as compared with the use of 
small bobbin or single shell type insu- 
lators. 


The Hypower’ porcelain insulator has 


a long leakage path. It is fitted with a 
tension spring to allow for shrinkage of 
the halyard. 


The insulator is some 6ins. in length 
by Fin. in diameter, possesses a consider. 
able tensile strength, and is amply strong 
enough for supporting the usual broad- 
cast receiving aerial. Another useful fea- 
ture is the inclusion of a moderately stiff 
spring secured permanently to one end of 
the insulator. By this means, if the 
aerial is a single wire and not unduly 
heavy, it can always be kept taut and the 
rope halyard need not be left slack to 
allow for shrinkage. 

Apart from the general adoption of this 
insulator for broadcast reception, it is 
particularly applicable for supporting 
aerials to be used for short wave work, 
as well as being of considerable interest 
to the transmitting amateur operating on 
wavelengths below 100 metres. The 
insulator is a product of Spring Washers, 
Ltd., Eagle Works, Alexander Street, 
Wolverhampton. 
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The: following abstracts are prepared, with ihe permission of the Controller of H. M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1j- each. 


Automatic Aerial Switch. 
(No. 254,851.) 
Application Date, May 21st, 1925. 

An automatic aerial switch is described 
by P. Elphick in the above British 
patent. The object of the invention is 
to provide a means for earthing the aerial 
when the set is not in use, and, at the 
same time, guard against any possibility 
of this procedure being neglected. Essen- 
tially the invention consists in closing 


Automatic earthing switch (No. 254,851). 


an earthing switch, which is controlled 
by an electro-magnet, which is only ener- 
gised when the set is in use. The accom- 
panying illustration should make the in- 
vention clear, and it will be seen that 
the device is contained in a metal casing 
C provided with an aerial terminal A 
and an insulator I. An arm R is pivoted 
at P, and is provided with two contacts 
X and Y. The arm also carries an arma- 
ture Z, which is in proximity to an elec- 
tro-magnet E, provided with terminals 
T, insulated, of course, from the case. 
The two contacts X and Y are provided 
with mercury cups M and N. The cu 

M is earthed, and the cup N is isolated, 
both cups being provided with terminals. 
The arm R is pivoted so that the contact 
X is normally resting in the cup M, and 
is also joined to the aerial T by a flexible 


lead L, and accordingly the aerial is 
normally earthed. The terminals T of 
the electro-magnet are connected in 
parallel with the valve filaments, and 
thus as soon ag the valve filaments are 
switched on the magnet is energised, 
attracting the armature, thereby causing 
the contact Y to dip into the cup N. 
The terminal connected to the cup N is 
joined to the aerial terminal of the set, 
and thus the aerial is electrically con- 
nected to the receiver Switching off the 
set, of course, automatically earths the 
aerial, since the elecfro-magnet is de- 
energised, and the arm returns to the 
normal position, earthing the aerial 
through the cup M. 
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A Perforated Conductor. ' 
(No. 255,512.) 


Application Date, April 15th, 1925. 


The construction and use of a perfora- 
ted conductor, particularly applicable to 
the interna) wiring of wireless sets, is 
described in the above British patent by 
A. Edwards. The invention really con- 
sists in making an electrical conductor 
in the form of a flat strip S of thin 
metal, provided with a number of equally 
spaced longitudinal slots M.“ It is claimed 
that a conductor of this description is 
very convenient for the internal wiring 


Perforated connecting strip (No. 255,512). 


of a set, since it can simply be locked 
into position by means of the various 
terminals or connecting nuts on the vari- 
ous components comprising ‘the receiver. 


In addition, the strip is capable of being 


easily bent at right angles, or given a 
twist through any particular number of 
degrees, so as to vary the plane of the 


surface of the strip. Again, if desired, 
the strip may be soldered to the shaak 
of a terminal, or the screw to which it 
is to be connected, 
O0 0 08 
Winding Air-spaced Coils. 
l (No. 254,390). 
Application Date, April 2nd, 1925. 
Many types of air-spaced or double- 
weave basket coils are, no doubt, fami- 
liar to readers, and the above patent, 
granted to A. J. Clitheroe, gives details 


Former for oning oe ee celts 
| No. 254,390). 


of a winder which should prove to be 
very useful. The coil is wound roand 
two series of spokes which are cut cat 
of a flat sheet of insulating material, a 
shown at 8. Two of the spokes M are 
made longer than the others for the pur- 
pose of attaching a mounting block. Two 
spoke members S are then assembled on 
a winder, which consists of a cylinder C 
provided with a flange F. One spoke 
member is then placed against the flange 
and a distance 88 D is slipped over 
the cylinder C, alter which another spoke 
member is placed in position and finally 
held on the cylinder by means of another 
distance piece E and à locking e L 
After the coil has been wound lock- 
ing plate is removed and the distance 
pieces E and D slipped off the cylinder. 
The distance piece D is of flexible eol- 
lapsible material, so that it can be re 
moved from the coil when wound. 
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Events of the Week in Brief Review. 


A NOBLE UNDERTAKING! 

A special bureau to deal with the com- 
plaints of listeners has been instituted 
by Polish Department of Posts and 
Telegraphs. 

0000 
CULLED FROM THE KITCHEN. 


Why do people who seek new wireless - 


terms invariably rush to Mrs. Beeton? 
American hams, having lost interest in 
the pancake coil, are now waxing enthu- 
siastic over the doughnut type. 


0000 
EXHIBITION AT BIRMINGHAM. 


The Birmingham Weekly Post Wireless 
Exhibition, which opened its doors yes- 
terday (Tuesday) at the Thorp Street 

Drill Hal, will remain open to the 
public until Saturday, October 16th. 

0000 
WIRELESS STATION CAPTURED.” 


The wireless station at Nigg Hill was 

“captured ° early on the morning of 
September 27th during the Atlantic Fleet 
exercises in Cromarty Firth. There are 
certain stations nearer home which some 
of us would like to see captured. 

0000 
DE FOREST PHONO FILMS ON VIEW. 


The Capitol Theatre, Haymarket, con- 
tinues this week with the inclusion of 
a number of phonofilms in its regular 
programme. he De Forest phonofilm 
device, which records sound on the film 
by means of a photo-electric cell, was 
demonstrated privately before the Radio 
Society of Great Britain in 1924. 


0000 
R. S. G. B. INCORPORATED. 


The Radio Society of Great Britain 
entered upon a new chapter in its history 
on September 25th, when it became 
registered as the Incorporated Radio 
Society of Great Britain, with an un- 
limited number of members. The sub- 
seribers were Brig.-General H. C. L. 
Holden, 2, St. John’s Park, S. E.; M. 
Child, 60, Ashworth Mansions, Maida 
Vale; O. F. Brown, 13, Hampstead 
Way ; J. H. Reeves, 2, Penywern Road, 
8.W.; J. R. Halliwell, Manchester; 
G. M. Marcuse, Caterham; and H. B. 


Levett, 49, Kingsmead Road, S. W. 
The registered ces of the society 
remain at 53, Victoria Street, West- 
minster, 8. W. I. 
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A SHORT CUT. 

When the high tension negative is 
connected to the high tension posi- 
tive . . . it very often makes some appre- 
ciable difference to the performance of 
a set. Daily Chronicle. 

We hadn’t tried it. 


0000 


THE WILY ATMOSPHERIC. 
It is understood that the atmospheric 
direction finder developed Mr. R. A. 
atson Watt, of the Radio Research 
Station, Ditton Park, will be used on 
the India air route to prevent aircraft 
from running into storms. 


0000 


WIRELESS FOR MINERS. 

When the Miners’ Institute at Cambus- 
lang, Lanarkshire, is completed, mem- 
bers will have at their disposal a pala- 
tial wireless room. Here 1 7 8 will 
enjoy themselves, whilst things are so 
arranged that members in other parts 
of the building will not be disturbed. 


AWAITING DADDY'S RETURN. Mr. Alan Cobham's little son List 


mother for news of his father’s homeco 
: airman 


's landing at Westminster last 


PRESS PHOTOGRAPHS BY WIRELESS. 


-In the last week or two more wireless 
photographs have appeared in the daily 
Press than ever before. Pictures of the: 
Florida disaster and the Dempsey- 
Tunney fight were published within a 
few hours of the event. 


0000 


ANOTHER TRANSMISSION TRIUMPH? 


Wireless apparatus which, it is 
claimed, may render undersea cables 
obsolete is undergoing test by the 
French Post Office authorities at the 
Croix d’Hins station, near Bordeaux, pre- 
liminary signals being. sent to Antana- 
narivo, Madagascar. ‘Transmission is 
reported to be fifteen times faster than 
is possible by present methods, 
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TELEVISION DESCRIBED. 


To-morrow evening (Thursday) at 5 
o'clock Mr. J. L. Baird will give a 
popular explanation of television at the 
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Royal Institute of British Architects, 
Conduit Street, W. A model of his 
original apparatus will be on view, as 
well as the original ‘‘ televisor ’’ used in 
the recent demonstration before members 
of the Royal Institution. 

The lecture is the first of a series of 
Popular Talks in aid of King Edward’s 
Hospital Fund for London. The charge 
for admission is 2s. 6d. (seats numbered 
and reserved 5s.), and tickets may be ob- 
tained from the secretary of the Fund at 
7, Walbrook, E.C.4, any of Keith 
- Prowse’s branches, or at the door. The 
chair will be taken by Sir Richard 
Gregory. 

0000 
- JAPAN LAUNCHES OUT. 

The Japanese Government has em- 

barked upon an ambitious scheme of 


wireless development, which provides 
for the erection of stations at Taikoku, 
Tamsui, Giran, Taito, Karenko, and 
Itabashi. 

cooo 


M. BELIN'S WORLD TOUR. 

M. Edouard Belin, the celebrated in- 
ventor of a method of wireless photo 
transmission, has started on a trip round 
the world. It is understood that he 
hopes to imstall hoto transmission 
plants in the United States, Japan, and 
China. 

* 0000 

FIFTEEN TR: MIT TERS 
ONE PLACE. 

Fifteen transmission licences have been 
issued to the General Electric Company 
by the U.S. Department of Commerce 
for - transmitting experiments from 
Schenectady, N.Y. It is stated that no 
interference will be set up between the 
stations, the wavelength of each being 
controlled by quartz crystal. 

Most of the fifteen licences are for 
short-wave transmission, the stations 
being as follow :—2 XAW, 3 to 2 
metres; 2 XO, 2 XAF, and 2 XAD, 10 to 
50 metres; 2 XH, 2 XK, and 2 XAC, 50 
to 150 metres; 2 XAK and 2 XAZ, 100 
to 200 metres; 2 XAG (50 kilowatts), 380 
metres; 2 XAH, 1,000 to 4,000 metres; 
2 XI, general experimental licence; 
2 XAM, 110 metres; 2 XAE, 110 metres. 
The fifteenth licence is held by WGY, 
the famous station broadcasting on 379.5 
metres. 


AT - 


0000 
FIGHT NEWS AT SEA. 
Ships’ companies and passengers at sea 


heard the story of the Dempsey-Tunney: 


fight well in advance of the public on 
shore. 

The contest started at 9.45 p.m. in 
Philadelphia, just five hours forty 
minutes behind English time. It was 
received in London at 3.25 a.m. on 
Friday, and at 3.36 a.m. wireless con- 
veved the result of the match to ships 
in all parts of the world, following it up 
at 5 a.m. with a story of the fight. Those 
on board liners in Australian waters, the 
Indian Ocean, and the China Seas, be- 
sides the Pacific, heard the result at the 
same time as those on the Atlantic, 
north and south. 

It was through co-operation hetween 
the British Post Office officials, who own 
the wireless station at Rugby, and 
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the Wireless Press, Ltd., who daily use 
that station for the transmission of their 
Press messages to ships at sea subscrib- 
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A special WIRELESS WORLD : 
Lecture and Demonstration, ? 
entitled 3 


“QUALITY IN BROADCAST 
RECEPTIO P : 


is to be given in Birmingham | 
by i 


N. W. McLACHLAN, 


i i D.Sc., M. I. E. E., 


at the Temperance Hall, Temple 
Street, Birmingham, on Monday, 
October Ii th, at 8 p.m. 


: The Chafr will be taken by 
i J.D. MORGAN, D.Sc., M. IE. E. 


Admission is free by ticket. 


Tickets can bo obtained from the 
offices of THE WIRELESS WORLD, 
: Guildhall Buildings, Navigation 
Street, Birmingham, or from any 

of the following addresses 


Beresford Stores, Bull Street, Bir- 
mingham, 

Radio Electrie Stores, 41, Carrs’ 
Lane, Birmingham. 

H. H. Elson, 36, Digbeth, Bir- 
mingham. 

Radio Photographic Co., Church 
Street, Birmingham. 

C. S. Baynton, New Street, Bir- 
mingham. 

Radio Electric Co., 30, Stevenson 
Street, Birmingham. 

S. Wilding Cole, 122, Snow Hill, 


SHOOOSOE SEES ESTHE SEH „„ „%%% „ „ % %%% HE OOOH %% „%% „%% „„ eH EEE d Se HHHHHSOEHL HEOEH EL sees 


Bitmingham. i 
Read Brothers, 100, High Street, 
Erdington. i 
E. Mottershead, 127, High Street, : 
Erdington. 


Lewis & Hall, 83, High Street, 
King’s Heath. 
Parker, Winder & Co., 49, Broad 
Street, Birmingham, 
County Cycle & Motor Co., 300, 
Broad Street, Birmingham. 
A. E. Wood, 102, John Bright Street, 
Birmingham. 
E. A. Wood, Ltd., Aston Road, 
i Birmingham. 
i Read Brothers, King Street, Hockley, 
Birmingham. 


ing to their service, that this was 
achieved. Immediately the story reached 
London from Reuter's Philadelphia 
correspondent it was passed on to the 
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Wireless Press office for collation, and 
within five minutes of its arrival the 
Rugby wireless station was transmitting 
it to the ships. 
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NATIONAL PROGRAMMES FOR 
AMERICA? 


That broadcasting may be done “it 


‘the fairest and best way, always allow. 


ing for human frailties and human per- 
formance ” is the avowed object of the 
Radio Corporation of America in form- 


ing the National Broadcasting Compans, 


Inc., which will take over the control of 
the popular station WEAF, New York. 
on November 15th. ` 

Already handling the entire output of 
the Westinghouse and General Electric 
factories, the R.C.A. aims at providing 
the best programme available for 
26,000,000 homes. At the same time it 
vey not attempt to obtain a monopoly of 
the air. 


Is this a genuine indication that 
American broadcasting is striving 
towards order out of chaos? 

0000 
WIRELESS AND “MENTAL 
INDIGESTION.” 


The avoidance of mental indiges- 
tion ” caused by the terrifying accumuls- 
tion of materials of knowledge is the 
object of the Association of Special 
Libraries and Information Bureaux, 
which held its third conference at Balle! 
College, Oxford, a few days ago. 

The classification of books concerning 
wireless in its ever-inereasi ramiſca 
tions would alone merit special attention. 
and it is conceivable that a conference 
approaching such a gigantic problem 
would only escape mental indigestion ” 
through mental extinetion 

During the conference Mr. J. C. 
Stobart gave an account of the new ede- 
cational programmes of the British Broad- 
casting Company and their effect on the 
demand for from the libraries. 

0000 
' RADIOPHONY FOR CZECHO-SLOVAK 
RAILWAYS. 

The management of the Czecho-Slerak 
Railways has for some time past beer 
studying the question of the installs 
tion of receiving stations of radiophony 
in the trains. In consequence of the suc- 
cess recently obtained in Austria in this 
direction, it is proposed that similar ex- 
periments should be made on the Czecho- 
Slovak lines. S0 far no decision has been 
arrived at on the subject of the actual 
arrangements, which could be entrusted 
either conjointly to the Ministries of Ral- 
ways and Posts and Telegraphs, or to the 
Compagnie Internationale des Wagon: lits, 
or to a company which would be specially 
formed for this purpose. 

0008 
A CORRECTION. : 

In referring to the Triumph valve 
holder, a product of A. H. Clackses, 
Ltd., 119, Fleet Street, London, E.C.4, 
and illustrated on page 553 of the isse 
of this journal of mber 8th, it was 
stated that the rting strips were 
made of celluloid. The strips are, hew- 
ever, made from thin Pölished ebouite 
sheet. 
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31.—Oliver Heaviside, Originator of the“ Heaviside” Layer Theory. 
By ELLISON HAWKS, F. R. a. S. 


N the history of every science there are records of 
I workers who were content to hide their light under 

a bushel—who entered the scientific arena unaccom- 
panied by any fanfare of trumpets. 
story of wireless, there is no more outstanding example 
than that of Heaviside—a modest and retiring man, con- 
temporary with Sir Oliver Lodge and Dr. Searle of Cam- 
bridge, and a mathematician of great brilliancy and 


originality. 
A Retiring Disposition. 


Oliver Heaviside—the son of Thomas Heaviside, an 
artist and engraver with a considerable repute as a book 
illustrator—was born on May 13th, 1850, and died at 
Torquay on February 3rd, 1925. He came of a family 
who had close associations with music, theology and medi- 
cine, and his uncle, Sir Charles 
Wheatstone, was the first (with 
Sir William Cooke) to make 
the telegraph available (in 
1837) for the public transmis- 
sion of messages in this coun- | 
try. 

In his earlier days Oliver | 
Heaviside was, for a few years, 
in the employ of the Great 
Northern Telegraph Company | 
at Newcastle-on-Tyne, but after | 
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1874 he lived a very retired life 
at Torquay, where he dovoted 
himself to interpreting Clerk 
Maxwell's theory of electro- 
magnetic radiation. He was 
more particularly interested in 
showing how the theory could 
be applied to a solution of the 
problem of practical telegraphy | 
and telephony, both with or 
without wires. 

Perhaps Heaviside’s most im- 
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Of these, in the 


Oliver Heaviside. 


portant work was in laying the foundation of the modern 
theory of telephonic transmission, especially for long- 
distance work. It is no exaggeration to say that in this 
connection he saved the governments of every civilised 
country in the world millions of pounds in the costs of 
their telephone schemes. His remedy for distortion in 
the sounds set up on long lines was to increase the self- 
inductance of the line. According to the theory long 
cherished by the Post Office, however, self-inductance was 
harmful to clearness of transmission and therefore to be 
avoided. Accordingly the authorities turned a deaf ear 
to his suggestions. But on Professor Pupin, President 
of the American Association for the advancement of 
Science, demonstrating the advantages of increasing self- 
inductance by the introduction of loading coils at inter- 
vals along the line, Heaviside’s methods were adopted in 
the United States and in Ger- 
many, and by the National 
Telephone Company in this 
country. To-day, many of the 
submarine telephone cables 
under the English Channel are 
loaded, as are thousands of 
miles of underground cables, 
and as is the aerial telephone 
line, 3,400 miles in length, be- 
tween New York and San 
Francisco. 


The Heaviside ” Layer. 


To the wireless enthusiast 
Heaviside’s name is known as 
the originator of the theory of 
the Heaviside ’’ layer. It was 
in 1900 that he pointed out that 
in the higher regions of the air 
there probably exists a perma- - 
nently ionised layer, which 
being a good conductor would 
act as an upper guide to 
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Pioneers of.. Wireless.— eo 

electromagnetic waves. Reasons have since been ad- 
vanced to explain the formation and maintenance of this 
‘ Heaviside layer, as it is now called, and these are 
no doubt familiar to all our readers, 

In the early days of wireless telegraphy, when sceptics 
were denying the possibilities of electromagnetic waves 
travelling over the wide expanse of the Atlantic, Heavi- 
side maintained, again on the basis of Clerk Maxwell’s 
theory, that the conductivity of sea water would cause 
the waves to travel on the surface of the sea in the same 
manner as they follow a metallic wire. 

He devoted the whole of his life to the study of Elec- 
tricity and was responsible for many remarkable inven- 
tions. Working alone in Torquay, where he received 
many distinguished scientists from all parts of the world, 
he otherwise lived a quiet, independent, self-contained 
life. He was the author of several standard works on 
electricity, the chief being Electromagnetic Theory,” 
which contributed in no small measure to most of the 
electrical mventions of the last quarter of a century. The 
mathematical methods explained in his works are varied 
and fascinating, and have a distinct application in many 
branches of mathematical physics other than electricity. 

Heavisile’s constant endeavour seems to have been to 
show the value of a knowledge of physics and of mathe- 
matical theory in the electrical industry. Everything re- 
lating to induction, of the energy of electrical currents. 
and of energy in electromagnetic fields, the self-induct- 
ance of wires and the generation of electromagnetic waves, 
was elaborately worked out, and there is little doubt but 
that future workers in the science of the ether will make 
considerable use of his valuable work. He had a won- 
derful instinct for grappling with the difficulties of a 
subject, and giving symbolic expression to the inherent 
difficulty of any problem that he tackled. 

In his early years Heaviside received but little recogni- 
tion of his great work. He was misunderstood, and the 
telegraphic authorities of his time turned down all his 
theories. He felt this neglect very keenly, although 
recognition came later—he was clected a Fellow of the 
Royal Society, and the Institution of Electrical Engineers 
awarded him the Faraday Gold Medal in 1924. 
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Mention must also be made of one of Oliver’s brothers, 
Arthur West Heaviside, of Newcastle-on-Tyne, another 
pioneer of wireless He was a Superintending Electric. 
Engineer to the Post Office, and (as we have already re- 
lated under the instalment dealing with Sir W. H. Preec.; 
he carried out extensive experiments in connection witi 
wireless transmission by induction for Preece, who was 
then the Engineer-in-Chief to the Telegraph Department 
of the Post Office. 


A Distinguished Brother. 


In 1887 A. W. Heaviside tested Preece’s theory that a 
magnetic field exists around telephone wires, and that this 
extends through both earth and air, without interruption. 
He arranged a circuit, 2} miles in total length and im the 
form of an equilateral triangle, along the galleries of 
Broomhill Colliery, Durham. The circuit was 36oft. 
below the ground in a horizontal plane. Above the 
ground a second and similar circuit was placed, exactly 
over, and parallel to, the circuit down the pit. Tele- 
phonic conversation was easily established between the two 
circuits by induction. 

Similar experiments have, of course, been carried out 
more recently Among the carliest of these more recent 
tests were those made in 1922 by the U.S.A. Bureau of 
Mines, in conjunction with the Westinghouse Company. 
in order to ascertain the suitability of wireless communt- 
cation fcr mine rescue work. In these experiments con- 
tinuous waves of 200 metres were used, and signals were 
distinctly heard through soft. of strata, using single-tum 
frame acrials 

The rejection of Oliver Heaviside’s theories has already 
heen mentioned, and in this connection it is on record that 
a paper by A. W, Heaviside was also rejected by the 
Society of Telegraph Fngineers because it embodied in 
practical form the results of his brother’s mathematical 
researches! It is gratifying to learn, however, that 
A. W. Heaviside was later awarded the Imperial Service 
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New Appointment. f 

Mr. A. W B. Wilson has resigned his: 
position in the Fuller United Electric 
Works, Ltd.. of Chadwell Feath, to take 
up an appointment as sales manager to 
the London Battery and Cable Co., Ltd., 


———— ————— ———ꝙ GKG —KA—f „„ „ 


ꝶ3＋6õ66³ 535 25 
OOOO POCO eee re BU %%% „%%% „„ „ „„ „66 6 6 66 46 60 


1926-7 edition contains 204 pages, with 
illustrated. particulars of leading makes 
of radio receiving sets, accessories and 
components. The Company deals only 
with radio retailers, and can only accept 
orders from the general public if placed 


of Hesketh Road, Forest Gate, London, 
E. 7. 
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The Ormond 1927 Catalogue. 

Following their usual practice, Messrs. 
The Ormond Engineering Co., Ltd., 199. 
205, Pentonville Road, King's Cross, N. 1, 
have issued a handsome art catalogue of 
“ Ormond ’’ machine parts and wireless 
accessories for the 1927 season. Atten- 
tion is drawn to the fact that in almost 
every instance prices of screws have been 
reduced. A new factory has been opened 
at Hardwick Street, Clerkenwell. 


An International Catalogue. 

The third edition of the international 
radio catalogue issued by Messrs. Will 
Day, Ltd., of 19, Lisle Street, Leicester 
Square, W.C., covers a wide range of 
British and American accessories and 


components. Copies can be obtained, 
price 6d. post free, from the above 
address. 
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Dew’s Catalogue for 1926-7. 


One of the largest wireless catalogues 
issued in this country is that of Messrs. 
A. J. Dew and Co., 33-34, Rathbone 
Place, Oxford Street, London, W.1. The 


through a dealer. 
©0000 


Mullard Valve Demonstration. 


One of the most interesting stands at 
the recent Selfridge Wireless Exhibition 
was devoted to an actusl demonstration 
of the various processes in the manufac- 
ture of the Mullard P. M. Valve Ar- 
ranged by the Mullard Radio Valve Co., 
Ltd., the demonstration dealt with grid 
winding and welding, anode stamping, 
testing, marking and boxing. Technical 
information was given to thousands of 
enquirers. 
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Where are They ? 


Where are the broadcast listeners of 
Southern Ireland? Do they all use 
‘* superhets ” and frame aerials? 

These questions suggested theraselves 
last week when I travelled by train 
through the counties of Wexford, Water- 
ford, Cork, and Kerry. My eyes roamed 
the country in all directions for five solid 
hours. I saw about one aerial per hour. 

Where were all the other aerials? Had 
they been torn down by jealous neigh- 
bours in the absence of their owners at 


Olympia? Had they been artfully con- 
cealed because their owners lacked 
licences ? 

0000 


Cold Comfort for Pat. 

Vain questions! The sobering truth is 
that aerials in the greater part of the 
Irish Free State simply don’t exist. 
Neither do broadcast receivers. Why 
should they? The only broadcasting 
station in the State ploughs its lonely 
furrow at Dublin, in the east. Consider- 
ing the resources at its disposal 2RN 
works wonders. With good receivers it 
is heard in Belgium and France; but that 
is scant consolation for poor Pat down 
in Kerry, to whom even a crystal set 
would represent a considerable outlay. 

0000 


Ripe for Broadcasting. 

When Cork gets busy with the instal- 
lation of a relay station, receiving aerials 
will spring up more quickly than many 
people imagine. Southern Ireland, with 
its lonely villages separated from the hum 
of cities by miles of peat moor, is ripe 
for broadcasting. 

i 0000 


Room for Development. 


It is a truism that the broadcasting | 


station creates a listening public. In the 
absence of a local station only enthusiasts 
will trouble to erect aerials and :nstal 
receiving gear for the sake of problemati- 
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NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 
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cal reception from distant sources As in 
Ireland, so in Northern France, the ab— 
sence of a station within reliable range 
means a paucity of public interest in 
broadcasting and its possibilities. A 
recent visitor to Le Touquet tells me that 
the town and its neighbourhood are prac- 
tically devoid of aerials, and that no shop 
exists where one can buy so much as a 
valve or a pair of phones. 
0600 

Wireless Wallpaper. 

When we hear Mr. J. C. Stobart, Edu- 
cational Director of the B.B.C., fore- 


NEWS FROM THE SPOT. This photo- 
raph was taken on the arrival of Mr. 
lan Cobham at Melbourne while on his 


world flight. The announcer is Mr. 
Norman McCance, of 3LO, who described 
the landing to the listening public. 
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shadowing the establishment of a Radio 
University of Great Britain, it is time 
to sit up and take notice. The idea has 
already found favour in America, where 
one can obtain a * Radio Degree for 
subjects which would draw a blush from 
an Oxford don. 

It is comforting to learn from Mr. 
Stobart that the B.B.C. and their suc- 
cessors would refuse to be associated with 
any cheap and gaudy diplomas. The 
conferment of any mark of distinction 
would only be done in conjunction with 


university authorities of the highest 
standing. In other words: No 
Wallpaper.“ . 

0000 


The University in Practice. 


Before systematised educational broad- 
casting can be proceeded with further 
high power stations will have to be 
erected so that the lectures can be con- 
ducted independently of the ordinary 
broadcast programmes. It is probable 
that- listeners taking advantage of the 
courses would be able to have their work 
papers marked by examiners on the pay- 
ment of a small sum. 
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Ourselves as Others See Us. 


“ Truth from his lips prevailed with 
double sway,’’ says Goldsmith, concern- 
ing the parson in the“ Deserted Village.“ 
I doubt whether the same can be said 
of a French writer who opens a dis- 
course on broadcasting with the follow- 
ing flourish : The English like talks and 
lectures, whereas the French are pro- 
foundly bored. . . .” 

Enough for one paragraph. 
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Where Tastes Differ. 


“The Frenchman,” continues the 
writer, ‘‘ prefers crisp information and 
brief news, but he is hostile to long and 
prosy explanations.” 


There you have it. Our friend has put 
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his finger on the fundamental difference 
between the Anglo-Saxon and Gallic 
temperaments. e has evidently wit- 
nessed the intense rapture on the face of 
an Englishman while listening to a two- 
hour sermon on Patience, or to one of 
Professor Gurgle’s half-hour rhapsodies 
on the habits of the lesser Lepidoptera. 


0000 
There should be something really 
dramatic in the Trafalgar Day pro- 


gramme which the B. B. C. will stage on 
October 21st. 

A series of radioviews dealing with 
the life of Nelson will be presented by 
Mr. Corbett Smith, five of them being 
relayed from the Victory. An inter- 
esting method of presentation will be 
employed. The dialogue will be pro- 


vided by a retired naval officer whose 


little boy asks him to tell the story of 
Nelson’s career. Musical effects will help 
to illustrate the tale that is told. 


0000 

Hitversum on Sunday. 
Hilversum is rapidly becoming one of 
the front rank stations of Europe The 


‘nstallation of a new transmitter is partly 
but not entirely. responsible. Quality of 


transmission has always been a notable 


feature of the Dutch station’s pro- 
grammes, and a good opportunity for 
hearing the station at its best is on Sun- 
day afternoon before the British stations 
are active. The wavelength is 1,050 
metres. 
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A Good Word for the Announcer ! 


There is an ageing tradition that the 
broadcast announcer receives more kicks 
than ha’pence. Here is a letter which 
should revive his drooping spirits :— 

Writing as a Yorkshire listener,” 
says @ correspondent, ‘‘may I say how 
pleased we always are to hear the regu- 
lar announcer from London? His 
cultured voice and manner of speaking 
are a joy to listen to. Many of us prefer 
to hear his announcements than some of 
the other items. Long may he carry on.” 

Short-lived joy! The poor fellow will 
probably * get it in the neck from those 
in charge of those other item. 
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Evensong from Westminster. 

Evensong will be broadcast from West- 
minster Abbey from 3.0 to 3.45 to-mor- 
row, Thursday, October 7th. 
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R. A. F. Strings. 

The String Band of the Royal Air 
Force will be relayed from Holland Park 
Hall on October 16th, 18th, and 20th, 
between 6.0 and 7.0 p.m. 
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Albert Sandler and Carmen Hill. 

Albert Sandler and the Grand Hotel 
Orchestra will be relayed from East- 
bourne on Sunday evening, October 10th. 
Miss Carmen Hill will be the vocalist on 
this occasion. 
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Sunday, October 10th. 
Lonpon.—John Martin Harvey and 
Nina de Silva in Scenes from 
their repertoire. 
BurmincHam.—Symphony Concert. 
BovraneMoutH Stn. — Symphony 
Orchestra, Eric Greene (tenor), 
Mavis Bennett (soprano), Mary 
Lewis (harp). 
Betras?.—Harvest Festival re- 
layed from Belfast Cathedral. 
Menday, October tith. 
Lonpon.—An Hour of Ketelbey’s 
Music. 
Daventry.—St. Hilda’s 
Band. 
BIRMINCHAM.— Birmingham Piano- 
forte Quartet. 


Colliery 


NEW CASTLE. — The Crier by 
Night, Music Drama in one 
act. 

Giascow.—‘‘ The Village Con- 
cert Party. 

Tuesday, October 12th. 

Lonpon.—Favourites from songs 


by Ralph Vaughan Williams. 

CARDIFrT.—Excerpts from famous 
Operatic Love Scenes. 

ABERDEEN.— Will Seymour’s “ Bub- 
bles °’ Concert Party. 
Wednesday, October 13th. 

Lonpon.—The Philharmonic Piano 
Quartet. Paddy the Next 
Best Thing.” 

CaRDIrr.— For France, an epi- 
sode of the Franco-Prussian 
War. ; 

MANCHESTER.—W. H. Cradock’s 
Glee and Madrigal Prize 
Choir. George Proposes,” 
a Comedy by James Hodson. 

GLASdo] National Broadcasting 
Conference. 

Hur. — William Macready and 
Edna Godfrey Turner in Oper- 
atic Excerpts. ö 


Thursday, October táth. 
MANCHESTER. — Old 3rd Cheshires' 


Military Band, Katie Peters 
(contralto) and Ralph Collis 
(entertainer). 


a me of new series 

of Thumbnail Sketches. 

Dunpez.—Dundee Radio Players 
present The Idol of Jade.” 


Friday, October 15th. 
Lonpon.—“ Faust.” 


Saturday, October 16th. 

Lonpon.—'‘‘ Briny Breezes Call- 
ing, by Ernest Longstaffe. 
Continental Feature. 

BIRMuINOHAM.— Birmingham Rad io 
Plavers present The Powder 
Puff. 

BOoURNENOUrH. — Birthday Pro- 
gramme. 

MANCHESTER. Revue: The Vio- 
lin in Dancing Mood — Wini— 
fred Small. 

NEWCASTLE. —’Cello 


Recital by 
Beatrice Eveline. 


Giascow. — Studio Snags,” 
Radio Burlesque in Seven 
Bricks. i 


FUTURE FEATURES. 


© PCOOOCOTS OOS eee „„ eee 
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Broadcasting in Poland. 

The Polish Government has decided = 
the reconstruction ef the broadcasissg 
station at Poznau on the most modern 


lines. 
o o Oo o 


Lord Chief Justice to Breadeast. 

A speech by the Lord Chief Justice wi 
be relayed from Manchester Univerrit; 
and broadcast from the 
station on October 8th. 

000030 
Winter Plans at Radio Beigique. 

“Radio Belgique is embarking on s 
special winter programme, which include 
rather an unusual number of talks 


History, art, the drama, current events, 


: Sir Martin Harvey. 


A Broadcast Dinner. 


feminine topics and modern language 
will all have their turn at the mi kene. 
M. Nino Salvaneschi, editor of LE 
Norwelle, will broadcast talks in Italian. 
dealing with famous love stories in ks 
country's literature. 


noaoo 


Have You Heard Danzig? 
The Free City of Danzig now boasts 
its own broadcasting station, which wa: 
officially opened on September 20th. In 
order that no hitch should take place i 
the opening proceedings a private r+- 
hearsal was carried out a few da 
previously. 
The regular transmissions from Dav 
zig on 272.7 metres take place daily as 
follows :— 
Weather report.—10 a.m. 
Concert.— 10.50 a.m. 
Time signal, news and Stock Exchange 
reports. —1 p. m. 
At 3 p.m. the station relays the pr- 
grammes from Königsberg. . 
Danzig is a Sovereign State under the 
protection of the League of Natiors. I 
abounds in historical interest, and is om 
of the most popular seaside resorts os 
the Baltic. 


0000 


It has now been arranged for Sir Jobn 
and Lady Martin Harvey (Miss N. de 
Silva) to give a programme from Londen 
and other stations on Sunday afternwa 
next, October 10th. Commencing at 5. 
p.m., Sir John will breadcast (1) a scene 
between Vjera and Count Skariat ine from 
Charles Hannon's dramatisat ion of 
Marion Crawford’s novel, A Cigarette 
Maker's Romance’’; (2) the story of 
Reresby the Rat, as told by him in Act 
II. of The Breed of the Tresham:.” 
by Evelyn Greenland Sutherland ani 


Beulah Marie Dix; (3) the scene between 
Lady Ann and Richard III. from 
Shakespeare’s tragedy, ‘‘ Richard III.“ 


000 o 


Speeches at the annual luncheon of the 
British Passenger Agents’ Associaticn 
will be broadcast from the Hotel Vic 
toria, London, on October 14th Tte 
loyal toast will be proposed by Mr. Johr 
Frame. Among others who are expected 
to be present will be Viscount Burnham. 
Sir Joseph Cook, Sir C. J. Parr, the Hon 
J. S. Smit, and the Hon. Victor Cordon 
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GRID POTENTIALS. 


Effect of Filament Circuit Connections on the Mean Grid Voltage of H.F., 
Detector and L.F. Valves. 


By C. H. STEPHENSON, B.A., A. M. I. E. E. 


potential of the grid of an amplifying valve is 

such as to obviate distortion is now appreciated, 

but the conditions necessary to secure this are not always 
clearly understood. The fact that the changing of one 
type of valve for another may result in an alteration of 
grid potential is easily overlooked, and, furthermore, the 
effect of the grid potential on the performance 
of a rectifying valve, especially in regard to 
the smoothness of reaction control, deserves 
more attention than it usually receives. The 
following notes contain a statement of the 
general conditions governing grid potential so 
that reference to them will enable an amateur 
to check the correctness of his circuit arrange- 
ments, and to make such modifications as may 
be called for by reason of any change in 
valves which may be made from time to time. 
When we speak of the normal grid potential 
we mean the potential of the grid of the 
valve relative to the negative leg of the filament when 
no signals are being received. The grid is always con- 
nected to the filament, either through the secondary wind- 
ing of a transformer, or by way of a high resistance leak, 
and the correct grid potential is secured by selecting the 
right point on the filament circuit at which to make this 
connection, with or without the aid of grid cells. In the 
case of a valve whose filament is controlled by a resistance 


4 | HE importance of arranging matters so that the 


(d) (6) 


Fig. 1.—Six methods of connecting filament battery, filament resistance and grid return 
lead to obtain various values of grid bias. V- normal filament voltage=4; 


of L.T. battery= 6. 


—for example, a 4-volt valve run off a 6-volt accumulator 

there are six possible methods of connecting the grid 

lead, which are shown in Fig. 1. The potential of the 

grid relative to the negative end of the filament is given 
the value of G,. The expressions in brackets show 

the value of the G, for any valve of V, the voltage across 
A 45 


Gy ~-(E-V) To +V 
227074 


the valve filament, and E the voltage of the L. T. bat- 
tery. The grid potential obtained with arrangement (5) 
will always be the same as in (, but both are shown, 
as one may be more convenient than the other. The same 
remarks apply to the connections shown at (a) and (e). 
The conditions holding when a potentiometer is used 
for grid voltage control are shown in Fig. 2 (g) and (A). 


GY -O TO +E 
-0T0+6 


(8) (h) 


Fig. 2.—Range of voltages available with the addition of a potentiometer. 


Before dealing with the question of grid potential in 
a typical receiver, the effect of this factor on the per- 


formance of the detector will be dealt with in some 


detail. A very great deal has been said concerning the 
evil of pushing reaction to the limit, and, whilst every- 
one admits the evil, there is a strong temptation to secure 
louder or more distant signals from a given number of 
valves than the other fellow is able to receive, and this 
usually means making the utmost use of 
reaction. The most one can reasonably 
hope is that reaction enthusiasts will make 
use of ‘‘ controllable ’’ circuits. Much of 
the oscillation trouble must be due to the 
use of apparatus so adjusted that the cir- 
cuit bursts suddenly into violent oscilla- 
tion instead of passing gradually from 
quiescence to the oscillating condition as 
the ‘‘ feed back is increased. It is im- 
possible to handle a circuit of the former 
type with any degree of safety or pleasure, 
and it is largely by reason of its influence 
on such conditions that the grid potential 
of the detector 1s important. 


Effect on Reaction. 


In the case of a simple typical valve re- 
action circuit using a four-volt “R” 
valve, run off a six-volt battery and con- 
nected as shown in Fig. 1 (a), we have 
seen that the grid potential with respect 
to the negative end of the filament G, = 4 volts. 

This neglects the drop across the grid leak, which may 
be appreciable, but does not affect the point under 
discussion. 

It will be found that in many instances where a circuit 
is connected in this way, the reaction is uncontrollable 


voltage 


Wire 
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Grid Potentials.— . . 
when the point of the oscillation is reached. A very 
marked improvement can be obtained by reducing the grid 
potential, which is easily done by connecting the circuit 
as shown in ‘Fig. 1 (f), or, better still, by using a 
potentiometer, Fig. 2 (g). It is perfectly easy in this 
way, provided the reaction coil is reasonably dimensioned, 
to adjust the circuit so that oscillation commences almost 
imperceptibly as the coupling is increased. Under these 
conditions one has such control over the circuit that radia- 
tion is reduced to a minimum when searching, and the 
sensitivity of the set is all that can be desired. 


TABLE I. 
Grid Potential. 
T of Valve. — 
. Detr. L.F. 

4 volt +4 — 3.5 

R +1 — 6.5 
2 „ +2 — 6.5 
3 volt l +3 — 4.5 
. +5 — 2.5 
6 „o... +6 —1.5 
Any type. 
E = L.T. battery volts 
V = Filament 15 — (E- V) ＋ — (E- V) -B 
B = Grid bias 5 


The writer is inclined to think that on powẹrful signals 
—main B.B.C. station at fifteen miles—the loudest 
results are obtained with the grid at about + 4 volts. 
There is then no objection to using the set in this manner, 
as little if any reaction is required to obtain excellent 
loud-speaker strength on a good detector followed by a 
small power amplifier. It is when one comes to receive 
weak signals that the maximum reaction is required, and 
then there is no comparison between the two adjustments, 
the lower grid potential being infinitely the better. 

Let us. now turn to a typical three-valve receiver as 
usually wired up, and, assuming that four-volt valves are 
used, tabulate the grid potentials. The diagram is seen 


L 
Fig. 3.—Typical three-valve receiving circuit. 


in Fig. 3, and the first set of figures in Table I gives 
the grid potentials. It is quite possible that this circuit 
may be unstable owing to the absence of grid damping 
on the H.F. valve, and the fault could be cured by using 
a potentiometer connected as shown in Fig. 2 (g). Alter- 
natively, an improvement would probably be made by 


reaction or for the reception of C.W., 
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connecting the point K to the negative end, M, of tk 
filament instead of to L, which would have the efet 
of raising the grid potential from —2 to o volts. 

The case of the detector has already been dealt with, 


and the grid potential of the amplifying valve is brought 


to — 3-5 volts by the aid of a grid cell. 


A Typical Circuit. 


The circuit of Fig. 3, whilst admittedly open to im- 
provement by the use of a potentiometer for controlling 
the H.F. valve, and possibly another for the detector, 
is, nevertheless, reasonably satisfactory. The conditions 
are, however, very materially modified should a change 
be made in the type of valves used, and are set out 
in Table II. The last horizontal column gives a general 
expression for the grid potential, so that values are easLy 
found for any type of valve and any battery voltage. 
If these figures are examined in conjunction with the 
valve maker’s characteristic curves, some very interest- 
ing facts come to light. 

"H.F. Valves.—The performance of the one- and two 
volt valves will be hopeless—in the former case no ampli- 
fication being obtained at all, and in the latter the results 
will be very bad even with a high plate potential. The 
grid potential of the three-volt valve will also be too low, 
and should not be more negative than 1.5 volts in the 


— 


TABLE II. 
Cireuit. | A. | B. 
(a) Gv. = 42 r 
(b) = —2 = 0 
(c) = —(E- 2) = —(E~4) 
((d) = +E = +(E-2) 
(e) = +4 = +2 


Gv. = grid voltage of special type valve when 
Fig. 1 (a), (b), (c), ete. In column A are the values when the esp 
resistance is in the rheostat lead. Column B gives the values when 
cap resistance is in direct filament lead, vide Fig. 5 (i) and (j). 


case of a typical valve of this type when the recom- 
mended anode potential of forty volts is used. The five- 
volt valve will be operating under fairly good conditions 
with moderate anode potentials, but higher plate voltages 
would call for the use of grid cells so as to reduce the 
grid potential. Finally, the six-volt valve wil] require 
a grid battery, the number of cells depending on the 
H.T. voltage. 

Detector Valves.—If the circuit is used with critical 
the one-, two-, and 
three-volt valves will be fairly well adjusted, whilst the 
grids of the five- and six-volt detectors will be tog muc 
positive. Of course, different makes of valves will not 
behave quite the same, so that these remarks can only be 
taken as a general guide. As has already been stated, 
the grid potential can with advantage be appreciably 
higher for the reception of strong signals where but httle 
reaction is required than for weak signals or C. W., when 
smooth control of reaction is essential. 

L.F. Valves.—The grid potential of the one- and two 
volt valves will be too low; the former could be corrected 
by reversing the grid cell so that it imcreased instead of 
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Grid Potentials.— 

diminished the grid potential. The case of the two- 
volt valve, if of the D.E.R. type, may be dealt with by 
removing the grid cell, whilst the D.E.6 type will operate 
best if the grid cell is left connected up as shown in the 
diagram. The three-volt valve will perform better if 
the grid cell is removed, and the five- and six-volt valves 
will require additional grid bias according to the H.T. 
voltage. 


Special Valves. 


There is one special case which is particularly liable to 
give trouble unless the amateur is alive to the position. 
This occurs when a type of valve is used which has a 


FILAMENT 


RESISTANCE 
IN CAP 


jeje 
RESISTANCE 
(1) N OAP (i) 


sig. 5.—Alternative positions 

for external variable resist- 

ance relative to the fixed 
internal resistance. 


Fig. 4.—Special case of per- 
manent resistance in series 
with the valve filament. 


resistance in the cap. There is, of course, no objection 
whatever to this very convenient arrangement provided 
that the grid conditions are looked after. 

The arrangement of the filament circuit of the valve 
is shown in Fig. 4, the resistance in the cap producing a 
drop of about two volts. 

Now, the cap resistance may in practice happen to be 
in the same filament lead as the rheostat, Fig. 5 (i), or in 
the direct connection to the filament, Fig. 5 (7), and this 
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results in an uncertainty as to the potential of the nega- 
tive end of the filament relative to any other part of 
the circuit. As a result, the values given in Table I 
cannot be used, and accordingly Table II has been pre- 
pared so that the actual grid voltage may be worked out 
for any value of L.T. volts and for various circuit con- 
nections. It has been assumed that the correct flament 
voltage i is two, and that the drop across the cap resistance 
is also two volts. 


Fig. 6.—Conventional method of connecting internal 
filament resistance. 

Fortunately, it is the practice of the only firm (to 
the writer’s knowledge) making this type of valve to 
insert the resistance always in the same leg of the fila- 
ment. The arrangement adopted is shown in Fig. 6. 

In conclusion, the writer would like to add that, whilst 
the full understanding of the factors affecting grid poten- 
tial involves some little trouble, the results obtained by 
careful ‘adjustment fully justify the effort. It seems 
probable that many of the instances in which experi- 
menters have not obtained satisfactory results from valves 
of undoubted merit may be due to neglect of the effect 
of grid potential. As far as control of reaction is con- 
cerned, this point is of the utmost importance, and the 
use of a potentiometer in the grid to filament lead 1s well 
worth the small extra expense. 


BRAZILIAN AMATEUR TRANSMITTING STATIONS. 


Throu the courtesy of Senor Vasco B AW V. Abreu, 89, rua Riachuelo c/IV. Bz 2AH E. E deN 734, rua Barao de Itapetininga. 
Abreu (By 1AW), we are able to give a Bz IAK J. V. Pareto, 180, Praia do Russell. Bz SAI Mesquita, 73, Av. Paulista. 
: , 8 EZ IAT F. Moorby, Caixa Postal N. 1505. Bz 2A5 R. Baccarat, 504, rua Conselheiro 
revised list of Brazilian stations, which Bg1az Pereira, 52, rua do Livramento, sob. N Santos. 
cancels those previously published in the Be e M 9 55 Anjas I ee 55 Bs ZAK me P aN. 57. 8 5 N 
0 1 e 108 rua atxa ros 5 autos 
Wireless Annual for 1926 and the Wire Postal N.1587, Bs 2AL L. Silva, 49, rua Arthur Prado. 
less World of January 27th, 1926 :— Bx 180 R. Be , 144, rua Gomes Carneiro. B ZAM J. Cancella, 64, rua Frei Caneca. 
Br IBE N. Maced et 8 cv. Ba SAO H. 5 e aes 
FEDERAL CAPIT ANEIRO. o, 239, Av. 28 de Setembro rua Guadeloupe. 
Bs 1AA A.G AL. A 88 J da Sil Bs 1BF A. Tavares, 19, ‘rua Senador Dantas. Bz 2AP P. Yasbek, 12, rua Ypi 
Re 1AB 4 4 3 5 26 1 Bz 150 G. 14 Machado, 46, Av. Rio Branco, 11 B 240 ]. Saez, 59, rua S. Pedro, illa Marianna. 
’ ar. 
Ba 1A0 Lacombe, 105, Cosme Velho. ‘Bu lBH G. Damm, 114, Estrada Itararé, Ramos, 44 K. bone in the own of Slo Paulo except sAJ and 
Bs 1AD . 8. Chermont, Caixa Postal N. 1663. Bx 1B L. G. C. A* Caixa Pos tal, N. 182. 2 n ATE in OE 
B 1AE V. A. Borges, 168, rua Visconde de Silva. Bz1BJ J. P.M. da Vasconcellos, 80, rua Barão de 
Bx 1AF J N we Aimeida Sobrinho, rua Buenos : Ttamby. STATE OF RIO GRANDE DO SUL 
res 41-2°. 
Br 1G p. R: Pinto, 13, mua yila Rica. Bz IBK J.C. Roos, 130, rua Paysandu. Bs A T. Pip les aa Ar de Novembro s/n, 
1AH . May, 65, rua dos Oitis, Gavea. Porto 
IA E. C. Guimaraes, Caixa Postal N. 1.587. SATE OF RIO. 111. 10 tee Padre Laon 
Bz 1AJ J. do Lago, 11, rua Leite Leal. Bz IIIA H. Silva, 20, rua Coronel Julio Abreu, Recife. : 
Bz IAK C. Santos, 130, rua Alzira Brando. Nilopolis. Bs 5AB C. A 251, rua Bemfica, Caixa Postal 
Bs 1AL Ma Liberalli, 113, rua Voluntarios da Bz 1IB A.S. Freire. 47, rua Oswaldo Cruz, Nicteroy. N.257, Recife 
atria, C. Azered 
Bs 1AM A. R. Conteville, 620, rua Copacabana STATE. OF ESPIRITO SANTO. PEDAG <5 de Mendonça, 127, rua acai 
e B- de Tapas pe. 2 1 -A E Campos, Banco do Brasil, Victoria, = BRSAD k. Oliveira, Caixa Postal N.257, 554, rua 
BslAP N. de Barros Ignarra, 48, Laranjeiras, C Bs SAE 5 cial’ Pete, ee 
Caixa Postal N.68. 
Bz 1A M. Barbedo, 82, rua Xavier da Silveira. STATE OF 8. PAULO. STATE OF MARANHAO. 
Bs 1A LE Rosa, Jnr., 191, rua Grajahu. Ba 2AA L. V. Jones, Jnr., 22, rua Frei Caneca. 
Bz 1AS P. Santos, 17, rua Nathalia. Ba 2AB S. Justi, 19a, rua Visconde do Rio Branco. 6QA A. A. dos Santos, S. Luiz do Maranhão, 
E IAT D. Seabra, 1,170 Alto da Boa Vista, Ba 240 L. do A. Cesar, 20a, rua Frei Caneca. Bz0QB J.M. A. dos Santos, rua Senador Chermont, 
NU A.F da Costa, Jar. 71, rua I C V 
8 ur rua Itacurussa. s ini, 51, Av. ica. 
B IAV A. da Silva Lima, 86, rua Voluntarios da Bz 2AF . S. Goes, 96, rua Cardoso de Almeida. STATE OF PARA. 
Patria. Bz2 AG C. Yazbek, 12, rua Ypiranga. FAA R. Camelier, 102, rua Dr. Assis, Belém. 
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circle of wireless enthusiasts who meet together 
and finally decide to form a club. Maybe, they 
appoint a committee and a secretary, draw up a few 
general rules, hire a club-room, and make various arrange- 
ments for lectures and a supply of periodicals. . But, 
beyond this, the government and constitution of their club 
are left unprovided for, and many contingencies may 
_ arise which are not mentioned in the rules, but which, 
nevertheless, have to be dealt with, and the secretary and 
committee will find themselves in difficulties if, when the 
club was first started, the rules were incorrect or 
inefficient. l 
What the man in the street, and most of the bodies 
into which wireless enthusiasts form themselves, call a 
„Club ” is known to the legalist as an unincorporated 
members’ club.“ When inaugurating a Radio Club this 
kind of association is, in most cases, the best kind to 
adopt, unless, of course, a very large membership is anti- 
cipated, or the club is to be of world-wide reputation, 
when probably it would be necessary to establish it under 
the Companies’ Act of 1908. 


4 | SHE vast majority of wireless societies consist of a 


Constitution. 


When forming a club it is essential that rules should 
be made that will provide 
for every possible contin- 
gency, for all clubs (of the 
class we are discussing) are 
governed by their rules. 
These rules should first 
enumerate and explain speci- 
fically the purposes and ob- 
jects for which the club has 
been constituted ; they should 
provide for all needs arising 
from the admission of new 
‘members, the conduct of 
members and their qualifica- 
tion (e.g., that they hold a 
licence for a receiving-set) 
while they remain members ; 
the resignation of members 
and provisions for their ex- 
pulsion if this should be 
necessary. Most important 
of all, the rules must be so 
drawn up as to provide for 
their own alteration. This 
often proves necessary, 
especially where there has 
been an omission in the first 
set of rules, or the club has 
gradually changed its charac- 
ter since the time of its 
formation. The rules are 
part of the contract between 
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WIRELESS CLUBS AND SOCIE TIES, 


The Importance of Drafting Adequate Rules. 


be proposed and seconded, and either elected by the 


A group of members of the Stretford and District Radio Society taken at a recent meeting. 
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the members, and each member must abide by the rules 
as he would by a contract. 

In addition to the above provisions an opportunity 
should be given to all members—and especially new and 
prospective members—to have access ta the rules at any 
reasonable time. 

As to alteration of the rules, this cannot be done 
unless it is expressly provided for in the original rules 
themselves, which can be effected by the insertion of a 
clause covering such alteration on the resolution of a 
prescribed majority. And when it is proposed to alter 
the rules, special notice of the General meeting should 
be given to all members, alteration of rules not being 
included in such items as ‘‘ General Purposes ’’ or 
General Business. 


Election of Members. 


As regards the admission of new members, there 
should be some provision in the rules that the candidate 


committee or all the members, as it is decided. On 


election, the secretary should then inform the new mem- 
ber of this fact, and supply him with a copy of the 
yearly sub- 
The new member, however, is under no com- 


rules, ask for his entrance fee and his 
scription. 
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pulsion to accept his membership or form any binding 
contract until he has paid his entrance fee and sub- 
scription. 


Subscriptions and Finance. 


In the absence of a contrary provision in the rules 
any member can, at any time, resign his membership 
by communicating this desire to the secretary, such re- 
signation not requiring any acceptance by the secretary. 
A member remains liable, however, for the payment of 
his subscription until he has resigned. 

Many clubs make it a rule that all subscriptions shall 
be paid ‘‘ on the first day of a month or during that 
month,’’ and also that ‘‘ no member shall be allowed 
to vote if his current subscription is unpaid.’’ Where 
such a rule is in force, the Courts have decided ! that a 
member who has not paid his subscription is entitled 
to all the privileges of membership, including voting, 
until the end of the month. 

The rules should also provide for the formation of 
a committee with power to manage and conduct the 
affairs of the club, as it is from this provision in the 
rules that such a committee derives its powers to bind 
the members as between themselves, or as regards 
contracts with tradesmen. 

The property and assets of the club should he vested 
in trustees for the benefit of the members pro tem., and 
the rules should make provision for the trustees or com- 


! (In Innes v. Wylie.) 


Tottenham Exhibition and Demonstration. 


All keen wireless men in North London 
should make a note in their diaries that 
on Thursday, October 21st, an exhibition 
and demonstration of wireless apparatus 


—— ß ß eee e ed wee [ ——— fL ——*— V SOT 2 HOR 


Wireless 
World 


495 


mittee of management to be indemnified by the members - 
against liabilities incurred by them on behalf of the 
club. 

Members of a club may be made liable in contracts 
made by the trustees or the committee or secretary, if 
these contracts were within the powers given to the 
persons who made them, as provided in the rules, or 
because the members had sanctioned. or ratified the 
particular transaction. 

When any person endeavours to make the club liable 
for an injury suffered by him, and arising otherwise 
than by contract (technically known as a tort’’), then 
only the person or persons who actually authorised the 
act can be made liable for the result. 


Dissolution. 


If at any time it is desired to put an end to the club, 
unless there is some provision in the rules for dissolu- 
tion (and there always should be one), it will be neces- 
sary to obtain the consent of all the members to the 
dissolution before it can be effectually carried out. If 
any of them do not. agree, the club property will vest 
in them as the present members of the club. If, how- 
ever, all the members agree to the dissolution, or if the 
rules provide for the dissolution and it is carried out 
according to the rules, after paying the club debts and 
liabilities, any surplus should be divided equally 
amongst the members (other than honorary members), pro- 
vided, of course, that the rules are silent as to what 
should be done with it. 


Enterprise at Ipswich. 


The Ipswica and District Radio Society 
has issued a compelling leaflet which 
shonld certainly act as a magnet to the 
many wireless folk in the district who 


FROM | 


will be given by the Tottenham Wire- 
less Society in the Lansdowne Hall, oppo- 
site the Gas Offices, High Road, Totten. 
ham, N.17. The exhibiton will be for- 
mally opened by Prof. A. M. Low at 

p-m. 

Features of the show will include valve 
testing, transformer testing, tests of in- 
sulation and grid leaks, exhibition of 
short-wave transmitters and receivers, 
American apparatus, demonstrations of 
sets constructed by local manufacturers, 
a superheterodyne receiver, the Lodge 
“N?” circuit, the Unitron receiver, 
trickle chargers and rectifiers, the Audio- 
meter, the Thorne Baker apparatus for 
the transmission of photographs, and 
apparatus for the wireless control of 
torpedoes. 

_ The demonstration, admission to which 
is free, will provide an excellent oppor- 
tunity of coming into contact with the 
latest developments of wireless in dif- 
ferent departments. 

0000 


An Active Convalescent ! 

Some interesting low power transmis- 
sion’ work was described by Mr. J. E. 
Nickless, A. I. E. E. (2 KT) at a meeting 
of the South Woodford and District 
Radio Society on September 20th. Mr. 
Nickless explained that he had carried 
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out the tests during a recent period of 
convalescence. His aerial at that time 
was only 20 feet high and the counter- 
poise was simply a bell wire tied to a 
wooden fence at the bottom of the gar- 
den. With an input of only 120 volts 
H.T. on a single receiving valve (Edi- 
swan P.V.5DE) he had succeeded in 
working short-wave stations all round 
Europe as far apart as Scotland and 
Czecho-Slovakia and the Mediterranean ! 

Mr. H. O. Crisp reported repeated 
reception of German stations, and 
brought up the question of litz-wound 
coils for receivers as adopted in the 
„Everyman's Four, described in The 
Wireless World. 

Hon. Secretary: Mr. E. Turbyfield, 
24, Alexandra Road, S. Woodford, E.18. 
0000 

Madrid with a Crystal. 

Some time ago Mr. H. O. Crisp, hon. 
secretary of the IIford Radio Society, 
reported that he had received Radio 
Toulouse without amplification on a 
crystal receiver. He now writes to say 
that this feat has been improved upon 
by the reception of Radio Madrid on 
the same instrument 


are still uncertain regarding the advisa- 
bility of becoming members. For the 
modest subscription of five shillings the 
society offers the following :— 

Free advice about anything in radio 
that you care to ask. A free lecture 
or talk every fortnight on something 
to do with your set. 

Spare Parts.—The Club Exchange 
and Mart will turn your spare parts 
into hard cash, and supply you with 
others at a low price. 

Insurance.—Membership entitles you 
to insurance at advantageous rates. 

Prizes.—Prizes are offered to the 
member who can tune the most stations 
on the club set in a given time, and 
for other competitions. 

Lastly, wireless is not the only fea- 
ture. The social side is not overlooked. 
The first annual club dinner will take 
place in the New Year and socials at 
intervals. 

The society's headquarters are at 55, 
Fonnereau Road (entrance in Charles 
Street). Meetings are held at 8 p.m. on 
the first Monday in the month, and 
special lectures are interspersed. 

Full particulars of membership can be 
obtained from the hon. secretary, Mr. 
H. E. Barbrook, 22, Vernon Street, 
Ipswich. 
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The Editor does not hold hintself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless World.“ Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and addrem. 


AMERICAN RECEPTION. 


Sir,—In your September 15th issue of The Wireless World 
you ask for reports of American broadcast reception. 

The first time I tried was on Sunday morning, August 29th, 
at 4.45 a.m. The first station picked up was WPG, The 
World’s Playground, Atlantic City.” He was playing dance 
music, and concluded—in the words of the announcer—‘“ with 
the inevitable Valencia.!“ He shut off at 5 a.m. till 2.30 
the following afternoon. The most extraordinary thing was 
that the announcements could be plainly heard upstairs. 

The same morning another (and fainter) station could be 
heard about 378 metres, On the Monday morning following 
WPG was also caught at good volume about 4.30 a.m., but was 
shattered by atmospherics. 

The set used was one H.F. det. and two resistance-coupled 
L.F. All tuning was direct on the loud-speaker. l 

The H.F. valve was a D.E.5 and the transformer Litz wound 
as you recently described, with reaction on grid end of it. 

Newcastle, Staffs. G. GOODWIN. 

September 15th, 1926. 


SIDE BANDS. 


Sir,—In his letter in the September 22nd issue of The Wire- 

less World, Mr. McAteer states that beat tones in sound have 
no physical existence, and appears to conclude therefrom that 
in a modulated carrier wave side bands of frequency are equally 
non-existent. 
A voltage e=E sin wt modulated with a sine wave of frequency 
/ 2 gives rise to a resultant voltage. e=Asin wt+B sin 
pt+sin wt, the fraction A/B representing the amount of modu- 
lation, being complete when A=B. 

The received E. XI. F. is A, sin œt + B, sin pt sin wt, which may 
be written. 

e=A, sin wt + B,/2 [cos (o- p) t— cos (w+) t]. The modulated 
wave therefore is equivalent to a fundamental of frequency 

(w— p) (w+ p) 


w/2e, and two “side bands of frequency - and 
21 2r 


respectively. ö 

The receiving aerial being tuned to the frequency w/2x is 
purely resistive to that frequency; but it is not so to either of 
the side band frequencies which meet with a reactive impedance 
giving rise to attenuation and distortion. 

It may be shown further that the modulation in the receiving 
aerial is less complete than that of the transmitted wave, and 
that there is a phase shift which varies, with p, so that low 
decrement receivers should not be used for reception of speech. 

It is due to the fact that these side bands of frequency do 
exist, that a movement is on foot to separate all broadcasting 
stations ten kilocycles from one another, and that long wave 
transmission is difficult owing to the wide band of frequency 
occupied by each station. 

Mr. McAteer may be interested to know that the Western 
Electric Co. have a system whereby the carrier wave and one 
side band are filtered out at the transmitting end and only one 
side band radiated. Reception is accomplished by means of an 


oscillating detector working at the same frequency as the 
suppressed carrier-wave. A. G. N. 
undee, September 23rd, 1926. 


Sir, —The letter of Mr. D. McAteer in your issue of September 
22nd raises the question of the existence of side bands. This is 
a problem which interests me and possibly the following paradox 
might amuse your readers. 

Firstly, since Rugby transmits side bands and no carriers, they 
apparently do have a real existence, also if your correspondent 
wires up an oscillator and then adjusts the high tension and 
grid leak until he gets a high pitched howl (squegger effect) and 
then listens on an oscillating receiver he will have further 
evidence pointing to the real existence of these bands. 

Now the Birmingham station of the B.B.C. uses a circuit 
which is substantially a low-power choke control transmitter 
followed by high-frequency amplifier coupled to the aerial. 
The frequency of the oscillator at Birmingham is approximately 
630,000 cycles: if a note frequency of 1,000 is super-imposed we 
get two side bands of 629,900 and 630,100 cycles freque 
These three frequencies—carrier and two side bands—are am 
fied by the H.F. amplifier which for efficient working is nega- 
tively biassed and consequently gives the usual series of har- 
monics. Take the second harmonics, t.e., of double frequency, 
they will be 126,000; 126,200; and 125,800 cycles. These 
mutually heterodyning at the receiving station give a note 
of 2,000 frequency together with a faint 4,000 cycle note. This 
however, is very weak since both side bands are much weaker 
than the fundamental, 

We conclude therefore that a 1,000 cycle note should give a 
2,000 cycle note on the normal harmonic, that is every note 
is raised an octave. Now listen to 5 IT’s second harmonic; 
the music 18 at its normal correct pitch. 

It would be interesting to have the comments of your readers 
as to where the fault lies in the reasoning. Personally, I have 
an explanation to offer but as I am not perfectly satisfied with 
it I will withhold it until some of your readers have expressed 
their own opinions. FRANK AUGHTIE. 

Dudley, September 25th, 1926. 


Sir, Mr. D. McAteer’s letter on side bands in your issue of 
September 22nd is of great interest. The question whether side 
frequencies have an objective physical existence involves 
a clear understanding of the meaning of that expression. 

For instance, has a wave of the sea an objective physical 
existence” in the sense that the sea itself exists? Very 
tentatively it is suggested that no wave has an “objective 
physical existence. The mind analyses the complicated motion 
of the sea (or other moving medium) into a number of simple 
motions. Any such analysis must be logical, but it may be 
possible to analyse any given state of motion in more 
one way. 

In the particular instance one such analysis leads to the 
conception of side bands, while another {equally logical and 
correct) depicts the motion as a wave of constant frequency but 
of fluctuating amplitude. GEORGE M. MEYER. 

Low Fell, September 22nd, 1926. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department. 


A Tone Control Unit. 

Some time ago you published full con- 
structional details of a tone control 
unit for adding to any existing re- 
ceiver. I have unfortunately mislaid 
this issue, can you thercfore give me 
the circuit diagram and main details 
of the unit. D. R. C. 


This unit was described with full con- 
structional details in our February 10th 
issue, which is, unfortunately, now out of 
print. We repeat in Fig. 1 the circuit 
diagram of the unit which is, of course, 
interposed between receiver and loud- 
speaker. By means of the variable con- 
trols provided, the unit can be put to 
four main uses which are clearly shown 
by reference to Fig. 1. In Fig. 1 (a) the 
unit is used as a simple volume control, 
a O to 500,000 ohms variable resistance 
being merely shunted across the loud- 
speaker terminals. In Fig 1 (b) the unit 
is arranged for the suppression of the 
upper musical frequencies for use in those 
cases where the loud-speaker is apt to 
give undue emphasis to the higher notes 
at the expense of the lower ones. Fig. 
1 (e) produces exactly the opposite effect, 


whilst Fig. 1 (d) gives us a low-frequency . 


tuned circuit designed for the suppression 
of any particular frequency or narrow 
band of frequencies to which the loud- 
speaker may be resonant. The circuit is 
tuned by means of the tapped choke and 
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stamped addressed envelope for postal reply. 


the variable capacity shunting it. The 
necessary arrangement of the plugs in 
order to bring about this combination is 
clearly shown in the captions to Fig. 2. 

The choke has a total inductance of 
almost 17 henries and has five equally 
spaced tappings. Actually the choke con- 
sisted of a total winding of 4,000 turns of 
No. 38 D.S.C. copper wire wound on an 
old transformer core. The winding was, 
however, divided into five sections of 800 
turns each in order to facilitate the bring- 
ing out of the tappings. A layer of em- 
pire cloth was placed over the iron core, 
and the wire wound on this, each section 
being separated from its adjacent one by 
means of a cardboard disc. 


~V700 
Turns Ratio or Primary Impedance. 


I have been very interested in reading 
the article entitled ‘‘Coupling L.F. 
Vaives,” published in your May 26th 
issue, where it is emphatically laid 
down that when using transformers 
of different ratio in a two-stage ampli- 

er, the low ratio should come first. 
I have in my possession, however, two 
transformers of Continental origin, 
one having a 3 to 1 ratio, and the 
other a 5 to 1 ratio, together with a 
pamphlet of instructions which states 
that the high ratio must be used first, 
How can these two opinions be recon- 
ciled ? J. B. G. 
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rminal is joined to R 


Each separate question must be accompanied by a 


In the article to which you refer, it 
was shown that in order to receive good 
quality from the point of view of more 
or less even amplification of all frequen- 
cies, it was necessary that the impedance 
connected in the anode circuit of the 
valve be at least two or three times 
greater than the valve impedance. This 
means that if a transformer is used after 
a detector valve (which should be of 
medium or high impedance for reasons 
stated in that article), its primary wind- 
ing must be of very high inductance, 
which, of course, calls for a large number 
of turns on the primary. If a high ratio 
of, say, 5 to 1, is to be obtained, the 
number of secondary turns would have 
to be five times the number of primary 
turns. Since the primary winding has 
already a large number of turns, it follows 
that the total number of turns of wire 
in the transformer would be very large 
indeed, resulting in high self- capacity, 
with the resultant production of yet 
another form of distortion, namely, the 
shunting away of the higher musical fre- 
quencies through this high self-capacity.. 
Therefore, we cannot make a transformer 
which has both a high ratio and a 
rimary of high inductance. The actual 
limit of ratio for a first stage transformer, 
that is, a transformer with a big primary, 
is between 2 and 3 to 1 before trouble 
commences to set in from the self- 
capacity effects of the bulky winding. 
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Fig. 2. 


Fig. 1.—Universal tone contro! circuits. Fig. 2.—Complete circuit diagram. Positions of sockets for the circuits in Fig. 1. are as 
follow : (a) L, centre, C, centre; (b) L, centre, C, 1 (c) L, right, C, centre; (d) L, left, C, left. Im circuite (a), (b) and (c) the 
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Now our second transformer will follow 
the first L.F. valve, which should be a 
low impedance valve. Since, therefore, 
- this valve has a much lower impedance 
than the preceding valve, it is obvious 
that the external impedance in the anode 
circuit can be. much less, and yet enable 
us to still maintain the same ratio of 
internal valve impedance to externa} cir- 
cuit impedance as in the case of the 
preceding stage. In ather words, we do 
not require so big a primary inductance 
and so can use less turns on our primary 
winding. If we use less turns in the 
primary, it is obvious that we can use 
more turns in the secondary without 
increasing the total bulk of wire in the 
instrument or, in other words, without 
increasing the self-capacity. This means, 
therefore, that it is possible to use a far 
greater number of turns on our secondary 
and so use a much bigger ratio without 
ill effect. Actually, we can use a ratio 
of 4 or § to 1 before we once more come 
up against the self-capacity effects of the 
large number of turns. 

Now, unfortunately, in the case of 
unscrupulous manufacturers, both British 
and foreign, it does not necessarily mean 
that because a transformer is sold as a 
low ratio transformer, that it has a high 
inductance primary. For instance, we 
can see from the foregoing that a trans- 
former, having a primary of, say, 20 
henries, and enough turns on the 
secondary to make it have a 2 to 1 ratio, 
would be less suitable to use after a high 
impedance detector valve than a 4 to 1 
ratio instrument by a reputable maker, 
which had a 40-henry primary. Ratio is 
merely a secondary consideration. We 
all desire to get as much amplification as 
possible per stage, and if transformers 
with a 50-henry primary and a 5 to 1 
ratio were available, then we should never 
use any other than a high ratio trans- 
former. Now, in the case of many trans- 
formers (which are not necessarily sold 
at a low price) put on the market in a 
high and lee ratio, exactly the same 
primary is used in each case, and the low 


ratio ‘obtained by cutting down the 
secondary turns, an utterly senseless 
procedure. 


The old fallacy of using a low-ratio 
transformer in the second stage is, or 
ought to be, completely exploded by now. 
If by low-ratio transformer we mean a 
properly designed low-ratio instrument, 
i.e., one with a high inductance primary, 
then, of course, we should put it in the 
first stage after the high impedance 
detector valve, when it will be of benefit 
in improving quality. If, however, by 
low ratio transformer we really mean a 
high-ratio instrument with a small 
primary, which has been converted to a 
low ratio by merely pulling off a lot of 
the secondary turns, it does not make an 
atom of difference in which stage we put 
it. We shall get bad quality in either 
case. 

It would appear almost as if the time 
has come for the abandonment of the 
quoting of transformers in terms of ratio, 
and to quote them in terms of primary 
impedance, just as it would be more 
correct to quote valves in terms of imped- 
ance rather than in terms of their reputed 
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functions, such as “H.F.” and L. F.,“ 
ar less confusing if we talked of frequenoy 
in kilocycles rather than of wavelengths 
in metres, as was pointed out on page 


149 of the August 4th issue of this 


journal. 
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Size of Anode Resistance. 


I notice that nowadays when building a 
resistance coupled amplifier it appears 
to be the practice to make use of 
smull-sized anode resistances no larger 
than a grid leak as compared with the 
large-size instruments used two yeurs 
or soago. Can you tell me the reason 


for this? P. T. O. 


Two years ago the only type of valve 
specially designed for resistance coupling 
was oue having an amplification factor of 
20 and an impedance of 30,000 ohms. It 
has been frequently pointed out in this 
journal that in order to take as full an 
advantage as possible of the amplification 
factor uf the valve, it is necessary to make 
the value of the anode resistance about 
five times the value of the valve impedance, 
although not much advantage could be 
gained by increasing the value of the ex- 
ternal resistance beyond this value. This 
meant that there was not much object in 
using resistances of greater value than 
about 150,000 ohms. Since the plate cur- 
rent was comparatively heavy (2 or 3 milli- 
amps.) it was necessary to make the resist- 
ance of larger cross-sectional area in order 
to enable it to carry the plate current 
satisfactorily. Hence the large bulk. It 
was found, however, that after a compara- 
tively short period of use, the material of 
which they were constructed commenced 
to disintegrate under the influence of the 
steady plate current and crackling noises 
developed. These instruments, therefore, 
gave place eventually to non-inductive 
wire-wound substitutes which proved per- 
fectly satisfactory. ° 

Recently, however, valves have ap- 
peared which have an amplification factor 
of about 40 and an impedance of about 
100.000 ohms. It is obvious that in order 
to take advantage of the high amplifica- 
tion of this valve, we shall still have to 
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mak: our external anode resistance five 
times as great as the valve impedance as 
before. This means that a résistance of 
500,000 ohms will be required. It would 
be a difficult matter to construct a wire- 
wound resistance having this large ohmic 
resistance without undue bulk and detri- 
mental self-capacity effects. Fortunately, 
however, a wire-wound resistance is un- 


necessary since it is obvious from a con- 


sideration of Ohm’s Law that the plate 
current will be reduced to a fraction of a 
milliampere owing to the large anode. re- 
sistance. Consequently a wire-wound re- 
sistance is unnecessary to carry this small 
current. The ordinary type of graphite 
resistance ia still unsuitable, however, 
even for this smal] current, but metallised 
resistances are now available which are 
of the same dimensions as a grid leak, 
and they are, of course, virtually grid 
leaks and can, when obtained in suitable 
values, be used as such in place of the 
ordinary graphite types. 
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A Relay Riddle. 


T have recently constructed the ‘‘ Home 
Broadcast receiver described in 
your April Bth issue, and have 
snstalled same complete with relay. 
In connection with the latter J have 
noticed that it will work exceedingly 
well with a-two-volt accumulator, 
whilst a four-volt accumulator seems 
almost too much for it. I attempted 
to make use of a partially run-down 
H.T. battery, but it failed to operate, 
and I find on test that it does not 
work really properly even with ar 
almost new H.T. battery, whercaa a 
partly discharged four-volt accumula- 
tor is more than suficient. Can you 
explain this phenomena? T. K. 0. 


The relay in question has an exeeed- 
ingly low resistance, and is wound with 
very few turns of thick gauge wire. The 
result is that it requires a very heavy 
current (almost half an ampere) to operate 
it, but since the resistance of the windin 
is so low, only a small voltage is 1 
to force this current through the wind- 
ings. Consequently a two- or four-voilt 
accumulator is ample. In the case of a 
partially run-down H.T. battery, how- 
ever, although the voltage is high, the 
internal resistance of the battery is high 
also, and so the current flowing in the 
circuit is limited and is insufficient te 
operate the relay. It is of little use con- 
necting a large number of such batteries 
in series in order to increase the voltage, 
because the internal resistance increases 
proportionately, and we should be all the 
time working in a vicious circle. It wonld 
be possible, of course, to arrange for the 
relay to operate at a high voltage, and so 
low current, by rewinding the magnet 
bobbins. Discarded H.T. batteries might 
then he used. The force of magnetic 
attraction exerted on the armature de- 
pends, of course, on the ampere-turns. It 
will he obvious, therefore, that this can 
be taken in the form of large amperage 
and comparatively few turns as in the 
original instrument, or alternatively it 
can he taken in the form of a large 
number of turns and a small amperage. 
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BROADCASTING PICTURES. 


T is with the coming of autumn, when outdoor recreation 
gives. way to a renewed interest in broadcast reception, 
that both the listener and experimenter look to the intro- 
duction of features of new and novel interest. 


New ideas 


In the meantime we learn that a picture broadcasting 
service has been set up in Vienna, whilst from Germany 
come. reports of successful demonstrations, and a number 
of articles have appeared in the German technical press 
describing in detail practical picture transmitting gear 
(which must not be confused with television) for use in 


in the arrangement of programmes 
are undoubtedly needed at this 
time of revival, and on the techni- 
cal side, also, we look for develop- 
ment to open new fields for experi- 
ment. To find something of new 
interest is not always easy, and we 
feel that, im the. matter of pro- 
grammes, those responsible have 
not been prompted in their efforts 
by any spirit of. enthusiasm. 

Naw on the technical side a de- 
velopment has taken place which is 
capable of creating a vigorous re- 
vival in the wireless industry. An 
article in this journal! described 
apparatus capable of being used for 
the wireless transmission of pic- 
tures by methods suited for home 
use. The apparatus was tested 
and good pictures electrolytically 
recorded in half-tone were ob- 
tained, and we stated that we con- 
sidered that the system would 
prove satisfactory and undoubt- 
edly lay the foundations of a pic- 
ture broadcasting service. 
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conjunction with the wireless trans- 
mitter. It is understood, also, that 
application has been made to the 
British Post Office to conduct pic- 
ture broadcasting in this country 
by a French inventor, though it is 
believed that permission has been 
refused. 

It will be remembered as regards 
the introduction of broadcasting 
that the lead was taken by the 
United States, and it was not until 
broadcasting had been properly 
established in that country that the 
building of our stations was under- 
taken. It is to be hoped that Eng- 
land will not wait until picture 
broadcasting services have been 
established abroad before contem- 
plating the erection of picture 
transmitting stations. 

Much of the development work 
has already been done in this coun- 
try, and if those responsible for 
our broadcasting company are not 
yet disposed to give their attention 
to the matter, then we trust that no 


With our broadcasting organisation in the hands of a 
single company it would seem incumbent upon that com- 
pany to investigate the possibilities and even endeavour to 
develop such an important auxiliary to broadcasting. 
Startling wireless developments are often claimed, but it 
is the duty of the expert to sift the technically sound 
from that which is merely sensational. 

Page 437, Vol. XVIII, March 24, 1926. 
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obstacles will be thrown in the way of any British inventor 
prepared to exploit picture broadcasting, and that he may 
have some assurance that he will be permitted to carry 
on when it has been shown that his system is successful. 

The setting up of a picture transmitting station, if only 
experimental, would give the listener an added interest in 
his set, stimulate trade, and eventually increase the power 
and importance of broadcasting. 


So 


O great is the interest taken in the original ‘‘ Every- 
| receiver’ that the writer receives 
numerous letters from readers living in parts where 
spark interference is troublesome, asking him to devise a 


man’s Four-valve ” 


similar highly effective circuit for 
Daventry. They invariably explain 
that on those occasions when spark 
interference is .bad—and only those 
situated in coastal districts know how 
really bad this form of interference 
can be—the only station worth listen- 
ing to is Daventry. Others have 


asked whether provision could be 
made for the reception of this station 
on the grounds that Daventry is 
often operating for a longer period each day than the 


‘Described in the issues of July 28th, August 4th, and 
September 8th. 
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The receiver described in this article : 
is the original “ Everyman’s 4-valve,” fo 
which has been added a circuit for the 
reception of Daventry; telephone ter- 
minals have also been provided. M 
readers have written pointing out that they 
normally listen to Daventry, while others 
say this station is less liable to spark in- 
terference. The additions were made for 

their benefit. 


Fig. 1.—Theoretical diagram of connections. ITI, aerial-grid transformer; Ta. high-frequency intervalve tran 
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condensers; Ca, 0.01 mfd.; C;, bal 
Ri, filament rheostat, 2 ohms; Ra, volume control rheostat 30 ohms: R; 
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local main stations. A particularly pleasing feature is 
that correspondents say they would rather do without 
Daventry than have the selectivity and amplifying power 
of the original recei 


ver impaired in any way. Not long 
ago it was usual to include all 
manner of switches in high-frequency 
circuits, and, provided the switches 
were of not too bad a type, they could 
be used practically with impunity, 
for the reason that the high-fre- 
quency circuits themselves had large 
losses. But when dealing with a set 
such as the ‘‘ Everyman’s Four,” 
where every care was taken to secure 
the highest efficiency from each part, 


switches have to be avoided. Obviously, if ebonite coil 
formers were rejected in favour of Paxolin tubes because 
of the losses caused by mounting the terminals in the 


sformer, ; T3, Fer ma 
ancing condenser; 


megohm each; Rs, 2 or 3 megohms; LI, No. 200 plug-in coil for Daventry. 
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Two-range Everyman’s Four.— 


ebonite, it would be foolish to connect a switch across 
the coil. 


The Daventry Circuit. 


To meet the requirements of those who wish to receive 
Daventry in addition to the dozens of other stations work- 
ing in the 200 to 550 metres wavelength band, the writer 
has devised a simple method of doing this. The method 
can be applied to existing receivers in a few minutes, and 
its great advantage is that the efficiency of the existing 
set is not affected. at all. It is only necessary to fit a 


further aerial terminal, a coil plug and plug-in coil and 


ce. >? 


an on and ‘‘ off ’’ switch. These parts can be seen 
in the theoretical, diagram of the set, Fig. 1, A, being 
the aerial terminal for Daventry, L, the plug-in coil, 
and. SW the switch. These parts are connected to the 
grid circuit of the rectifier 


When the receiver is used for the 200 to 550 metres 


79 


„band of wavelengths, the switch knob is “ in, thus 
short-circuiting the switch contacts, and the filament side 
of the tuning condenser, C,, is connected to the fila- 
ment end of the secondary winding of the high-fre- 
quency transformer, T,. The wire between the aerial 
terminal A, and the end F of the secondary winding is, 
therefore, earthed, and so is the plug-in coil. By pull- 
ing the switch knob out, however, the short-circuit is 
opened, and the secondary coil and plug-in coil are con- 
nected in series with the tuning condenser, C,, across 
them. If, now, the aerial is connected to terminal As, 
the grid circuit can be tuned to Daventry, and this station 
received at full loud-speaker strength in most parts of 
the country, as the rectifier is followed by two speech 
frequency amplifymg valves. 
It will be noticed that resistance R, is in the earth 
circuit; its value when using a Cosmos Green Spot (2- 
volt) valve as the rectifier will be 7.5 ohms. This 
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resistance is not worth troubling about in many instances, 
but if the aerial and earth in use happen to be really 
efficient, it is worth while to connect a large fixed con- 
denser, such as a 1.0 mfd., across the ends of resist- 
ance R,. If 2-volt valves are used in all stages, these 
two resistors will not be used, and the wire connected 
to the junction of R,, R, will normally be joined to nega- 
tive 3 volts on the grid bias battery; a 1.0 mfd. con- 
denser should be connected across this portion of the 
battery. Valve V, is, of course, not used when receiving 
Daventry, and filament resistance R, may be turned off. 
Fairly sharp tuning is obtained when a coil having low. 
losses is used at Li, and for this reason a Lewcos ’”’ 
plug-in coil is recommended, but when the set is used 
at a place within a mile or so of a local station, it is 
sometimes found that the local station can be heard when 


vS 


completed set from the 
output end. 


View of the 
receiving Daventry. To eliminate the local station com- 
pletely it is only necessary to include a fixed condenser 
of small capacity in the wire connecting terminal A, 
and point F on the secondary coil of transformer T,. A 
suitable condenser is of 0.0001 mfd. capacity. This will 
cut down the strength of Daventry, and the writer uses 
a condense: of this capacity for the purpose of weakening 
Daventrf? and eliminating the London station. A con- 
denser is not included in the set illustrated here because 
comparatively few users would find one necessary. The 
coil used is a ‘‘ Lewcos ° No. 200, which is satisfactory 
with and without the series condenser. 


“The Tuned Circuits. 


A full description of the design of the receiver was 
given in the three issues of The Wireless World referred 
to above, but the construction of the high-frequency trans- 
formers has been very slightly modified because 0.0003 
mfd. tuning condensers are now used instead of con- 
densers of 0.00027 mfd.' In the original model the 


a Ae. sn 
i We understand that the manufacture of the 0.00027 mfd. 
condensers has been discontinued. 
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Two-range Everyman’s Four.— 

aerial grid transformer had a primary 
winding of 14 turns tapped on the 
eighth turn and a secondary of 74 
turns of No. 27/42 Litzen wire, each 
of the 27 strands having a single 
silk covering and the cable a 
covering of double silk. If this coil 
is used with a 0.0003 mfd. tuning 
condenser, the wayelength range is 
about 220 to above 600 metres, but 
as there are no broadcast stations 
operating on so high a wavelength it 
is better to lower the wavelength a 
little by removing a few turns from 
the secondary. In the new design 
illustrated in Fig. 2 the secondary 
has 68 turns, and the wavelength is 
from 200 to 550 metres. The inter- 
valve high-frequency transformer has 


also been changed a little, the secondary now having 68 
turns instead of 74, and. the double wound primary 


Fig.3.—A and B, details of ebonite terminal strips: A, 7/32” diameter; B, 1/8” diameter. C: method 


of fixing balancing condenser. The up 
D: method of fixing grid vias battery to 
for aerial-grid coil. G: 
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N DIAMETER 
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base for intervalve transformer. 
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PRIMARY WINDING OF “SN 
14 TURNS OF N°30 / 
DSC. COPPER WIRE TAPPED 


AT THE SW TURN. 


Fig. 2.—Detalls of the aerial-grid and intervalve high-frequency transformer windings. 


15 + 15 turns of No. 40 D.S.C. instead of 16 + 16 
turns. 


If 0.00027 mfd. tuning condensers can be 
obtained, the original speci- 
fication ‘should be adhered 
to, but when it is found 
necessary to use 0.0003 mfi. 
tuning condensers, it will be 
found that tuning is slightly 
easier if the new design of 
transformer is employed. 


Construction of the High- 
frequency Coils. 


The aerial grid coil lies 
horizontally in the set, and 
has a base of wood (draw- 
ing F, Fig. 3), -@ 
long x rin. wide x fe 
thick, with two ebonite, p- 
ports gin. diameter. ‘These 
supports are drilled apd 
tapped 6 B.A. at each . 
The coil itself is woutdien 
a Paxolin former gia 
diameter x 3}in. long. 
has 68 turns of 27/42 35am 
wire wound with the. t 
touching, as indicated aii 
Fig. 2, the ends being? 
nected to tags held yyy 
screws in the tube. leis 
only the work of a $v 
moments to remove the inst 
lation from the 27 wires of 
the cable and to solder them, 
but when removing the insu- 
lation with a piece of fine 
emery-cloth care must be 
taken not to break off one 
of the fine wires. 

Over the secondary wind- 
ing and at the earth end is 
placed eight ebonite spacers 
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ck of cabinet. E: valve-holder supports. F: base 
H: details of ebonite spacers. 
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Two-range Everyman’s Four.— 
cut from a length of ebonite tube 3in. in diameter with 
zin. wall. These are fin. wide. One of the spacers has 
three screws and tags, as shown in drawing H, Fig. 3, 
and in Fig. 2. A rubber band can be used: to hold the 
spacers in position whilst the first few turns of the pri- 
mary winding are being put on. No. 30 D.S.C. is used 
for the primary, and the direction of winding is the same 
as that of the secondary. 
Details of the high-frequency transformer are given in 
© Fig. 2, and details of a base for this will be found in 
drawing G, Fig. 3. Three of the ebonite spacers are 
provided with screws; two of them have a single screw at 
one end, as in drawing H, Fig. 3, while the spacer carry- 
ing the positive H.T. connections has two screws. Having 
wound the secondary, the spacers are put in position and 
held by rubber bands. The primary winding of No. 40 
D.S.C. of 15 turns is then wound in the same direction 
as the secondary, commencing at the end + H.T. terminal 
and spacing the turns 15 to the inch. The end of this 
winding is terminated at the screw marked“ plate.“ 
Begin the second primary winding at the screw marked 
ENC, and wind this wire in the space between the turns 
of the primary terminating at the screw marked + H.T. 
Connect the two screws marked H.F. + with a wire. 
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The Front Panel and Baseboard. 


2 Details of the ebonite front panel are given in Fig. 5. 


This measures 26 x 8 x in., and carries the two tuning 


condensers, two filament rheostats, switch, and” two ter- 
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ee 


minals. In Fig. 6 will be found the arrangement of the 
parts on the wooden baseboard. On the right-hand side 
we have the aerial grid transformer T, and a dry cell 
battery GB, ; then there is a screen of copper or alu- 
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j 33222 on strip and screen. Behind the right-hand valve-holder is the balancing condenser 
E- and volume control rheostat, while to the left can be seen the Daventry plug-in type coil. 
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minium, details of which will be found in Fig. 4. To 
the left of the screen is a balancing condenser C,, mounted 
on a suitable bracket, as shown in drawing C, Fig. 3. 
The remainder of the components will be easily identified, 
L, being the plug-in coilholder and T, the H.T. trans- 
former. In the original ‘‘ Everyman’s four-valve ” re- 
ceiver the valve-holders were mounted on circular pieces 


Fig. 4.—The copper or aluminium screen. 


of wood tin. thick, but in this receiver the valve-holders 
are mounted on short lengths of ebonite rod, as shown 
in drawing E, Fig. 3. Drawings A and B, Fig. 3, give 
details of the terminal 
strips, which are ‘screwed 
to the back edge of the base- 
board. Two brackets are 
used to hold the panel and 
baseboard together, the out- 
side edges of the brackets 
being filed to allow the set 
to fit its cabinet. 

Wiring the Receiver. 

When wiring this set it 
should be remembered that 
all filaments and H.T. 
wires should be run near the 
baseboard, and when pos- 
sible be covered in Systo- 
flex. Grid and plate wires 
should run in short and 
direct paths. It is conveni- 
ent to wire a part of the set 
with the screen removed, but 
as the layout is very simple 
there is no need to go to any 
P SS. Sue great trouble to remove parts 
È r when putting in some of the 
** 2 wires. i 

It should be noticed that 
the wire from terminal A, 
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Fig. 5.—Details of ebonite front panel. A, 7/16“; B, 5/16”; 


is insulated where it passes through the screen, as is the 
wire from terminal G of transformer T,. The wire from 
terminal E is connected to the screen, and so is the wire 
from the positive side of GB,. Condenser cases and the 
case of the low-frequency transformer are all joined to 
earth and negative L.T. 


Testing. 


When the wiring is finished put a DE 5B valve in holder 

Vi, a Cosmos Green Spot in the holder V,, a DESB in 
V, and a DI5 in V., or valves of similar characteristic s. 
Connect a 6-volt filament heating battery and apply 140 
to 160 volts to terminals + HT, and + HT, ; to the de- 
tector connect 60 to go volts. Connect a pair of telephones 
to the telephone terminals or the loud-speaker to the loud- 
speaker terminals. As the telephones are merely connected 
across the primary winding of the low-frequency trans- 
former, it is very important to remove the telephones when 
using the loud-speaker. The grid bias should be con. 


C, 7/327; 
for brackets and screen. 


D, 5/32“; E, 1/87; F, tapped holes for diais; G, tapped 6BA 


neged: GB, being plugged in negative 3 volts and GP, 
to negative 12 volts. This battery, by the way, is fastene 
to the back of the set above the terminal strip, the metho! 
of fixing the battery being shown in drawing D, Fig. 3. 

Connect the aerial and earth and tune in the local statien 
which will probably be heard at tremendous strength. 
Reduce the volume by turning down the filament rheostat 
R, and, keeping the set in tune with the local station, turr 
this rheostat off. Now it is necessary to balance the set. 
and this is done by adjusting the balancing condenser C, 
until the local station cannot be heard with the first valve 
off. When it is found that the local station cannot le 
heard with the first valve off, even though the two tune: 
circuits are in tune, the set is perfectly balanced. It is 
now necessary to turn on the first valve and tune ina 
distant station near the minimum and maximum ends cf 
the dials respectively, to test whether the receiver is stable. 
If the receiver is found to be stable, slightly readjust the 
balancing condenser to obtain the maximum output from 
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Fig. 6.— Arrangement of parts on baseboard. 
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A l LIST OF PARTS. 
: 2 Variable condensers, square law. 0.0003 mfd. (Igranie Electric, Ltd.). 1 16-velt grid battery (Portable Eleetrie Light Co., Ità., 120, Shaftesbury 
: 2 Rheostats, 2 ohms and 30 ohms (Burndept W ireleas, Leid.). Arenue, London, F. 7). 
$ I tstors. 15 ohms and 7.5 ohms (ditto). 60 yards Litzen wire (P. Ormision & Sons, Lid., 79, eee ſtoad, 
>: r Re xistor holdere (ditto). London, E. C.). 
2 Condensers, 1 mfd. ‘ (Telegraph Condenser Co., Lid. ). 4 Valce-holders (Bowyer-Lowe Ca., Ltd.). 
: 1 Condenser, 2 mfd. (ditto). H Pazxolin tubes (Af icunite & Insulator Co ce Empire Works, Black- 
: IN eutrovernia (Gambrell Bros., Ltd., 76, Victoria Street, London, S.W.1). horse Lane, Walthamstou:, London, E.17). 
: 1 Transformer, 4. F.3, 31 to 1 (Ferranti, Ltl., Hollingscood, 3 Ebonite shrouded terminals (Belling & ae Lid., Queensway Works, 
: 1 “T type (square), II rolt grid battery (Siemens Bros. d Co., Ltd., Wool- Ponders End, M iddlesez). é 
: cich, lon, S. E.). Ebonite panel Sin. x tin, 
2 1 No. 620 fixed condenser, 0.0005 mfd. (Dubilier Condenser Co., LId.). 1 Cabınet and „„ 26 in x Bin. Sin. (Carrington Mfg. Co., 18-20, 
: J No. 610 fixed condenser, 9.07 mid. (dito). Mitchell Street, Central Street, London, E. C. I). 
: J Qrid Leak, 2 megohms, Dumetohm (ditto). 1 Single pole chanye-over cteiten (Edison Bell, Lid. ). 

2 Grid leaks, 1 megohm (Edison Swan Electric Co., Ltd., 123-125, Queen d Plug-in coũ - older 

V ictoria Street London, E. C. 1 Na. 200 “ Lewcos” coil. 
3 Grid leak holders (Dubilier Con. lenser Co., Liu. ). 2 Brackets. 
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the receiver. It will be found that the set is more selective 
with the aerial connected to A,, but that the stations of 
longer wavelength are louder when the aerial is connected 
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24 miles from the London station, and about 40 stations 
have been received at good loud-speaker strength, many 
of them in daylight. 


Fig. 7.—Wiring diagram. 


to terminal A,. To receive Daventry transfer the aerial 
to terminal A,, pull out the switch, and tune with con- 
denser C,. 

The receiver illustrated has been in use for some time 
and has been tried at different places. Bournemouth can 
be received without interference from London at a place 
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Selectivity and amplification depend on the valves used, 
and those recommended, or other makes of similar pat- 
tern, should be employed when possible. This matter 
was discussed in an article published in the issue of 
September 8th, 1926, and should be consulted by those 
who propose to use other valves. 
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ACOUSTIC REFLECTION. 


Influence of Echoes o 


E are all familiar with the reflection which 
occurs when sound waves strike a large wall. 
Very little sound energy gets through the wall, 

but a good deal is thrown back. When the wall happens 

to be one of the boundaries of a room, the sound is 
reflected backwards and forwards from wall to wall, from 
floor to ceiling, and so on until its energy 1s gradually 
dissipated and it becomes inaudible. In this way echoes 
are obtained. Now, the air in a room can vibrate in an 
infinite number of ways. For example, end to end, top 
to bottom, diagonally along the sides, diagonally across 

the corners, and so on. The room can be regarded as a 

sort of stumpy organ-pipe closed at both ends. Some- 

times the windows are open, and this varies the effect. 

The various resonances or modes of vibration of the room 

will occur at different frequencies. There are blind per- 

sons who can gauge the dimensions of a room merely from 
its echoes, provided it is not too heavily draped.. 


Resonance Effects. 


Having got so far with room resonances, as we may 
call them, the next step is to apply the effect to the loud- 
speaker problem. Somehow we naturally forget that the 
output of a loud-speaker depends upon its environment. 
This can be very simply demonstrated by taking the 
instrument from a room into the open air when the whole 
musical atmosphere, so to speak, is travestied. In the 
open the reflection disappears, and the instrument sounds 
thin. 

In addition to boundary reflection in a room, there are 

FLEXIBLE MATERIAL 


Fig. 1.—Details of experimental loud-speaker. 


n Loudsspeaker Quality. 


By N. W. McLACHLAN, D.Sc., M. I. E. E., F. Inst. P. 


standing waves which we have all experienced with the 
tuning-in note These occur on all the intermediate and 
higher frequencies and affect the reproduction so that it 
alters from point to point in the room. On the average 
it may not be very perceptible, since the musical frequen- 
cies of an orchestra change very rapidly and the nodes 
and antinodes of the standing waves dodge about the 
room hither and thither like an army of flies. 

Then there are generally numerous subsidiary sources 
of sympathetic vibration in the form of ornamental vases, 
cabinets, hollow floors, etc., 
all of which have a definite 
influence. On the whole, 
unless the loud-speaker itself 
is free from resonance, these 
influences do not detract 
seriously from the reproduc- 
tion. As a caSe in point, 
during experimental work a 
curious low resonance (quite 
pleasant to hear) was 
evinced on orchestral music 
in a certain room. It gener- 
ally turned up with the 
lower notes of the cello and 
the double bass This was 
due tO resonance of a loose 
floor board, and when the 
output of the speaker was 
appreciable it made one’s feet tingle. A similar effect 
WOOD RINGS was evinced with orchestral drums. Per- 

< Tto 12 woe sonally, I often feel the vibration of fur- 
niture (chairs, table), and even the pages 
of a book or newspaper, when a loud- 
speaker is in action. It is quite clear that 
under such conditions the various compo- 
nents of the room are adding their quota 
of resonant notes. An interesting effect is 
found with diaphragm Joud-speakers—] 
never use horns—when reproduction is 
taking place in one room, and the experi- 
menter listens in an adjoining room, the 
door between the two being open, the 
music appears to be louder in the latter 
room. So far as actual air pressure is 
concerned, we know full well that it can- 
not be louder, but the echoes in the repro- 
ducing room give the effect of vastness and 
add a richness which is not obtained when 
one is in close contact with the instru- 
ment. In fact, one can in a degree simu- 
late concert conditions, where a mild de- 
gree of blurring is recognised to add 
appreciably to artistic effect. 


Fig.2.—Direct and reflected 
waves from cone loud 
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Acoustic Reflection.— | 
Some time ago I introduced the subject of loud-speaker 
reflectors consisting either of a wall or a suitably situated 
stiff board behind a large diaphragm type of instrument. 
By moving this board towards the loud-speaker the pitch 
of reproduction is elevated, due to suppression of the low 
tones. A number of persons have tried the expen- 
ment. Some got results; others did not. In virtue of 
the negative experiments it is wel! to investigate the 
reason for such absence of 
effect. In the first place, 


AFFLE- REFLECT as 
„ one condition must be 


WITH IRIS ADJUSTMENT 


satisfied, namely, there 
p 
Cc 
yw 
B 
REFLECTOR 


Fig. 3. — Loud 

spcaker with 

adjustable bafie— 
reflector. 


must be low tones to sup- 
press. Absence of low 
tones can be attributed to Fig. 
three salient factors: (1) 

There may be none in the transmission, e.g., violin, 
piccolo; (2) the loud-speaker may have a weak lower 
register (most of them do), especially if the diaphragm 
is small; (3) the amplifier may be cutting off the low 
tones. If we take an experimental loud-speaker of the 


4.—Diaphrag m loud-speaker 
with reflector. 


form indicated in Fig. 1 and move it towards the wall 


during the performance of an orchestral piece, as shown 
in Fig. 2 the lower tones will disappear and the music 
will sound high-pitched. It will be observed that this 
instrument has no baffle to isolate the two sides and pre- 
vent circulation which reduces the low tones. The dia- 
phragm is large enough to act as a small baffle, although 
a baffle augments the lower tones nevertheless. Let us 
imagine that there is a baffle round the supporting ring, 
and that the hole in the baffle can be reduced at will, 
after the manner of an iris diaphragm so familiar in the 
art of photography for altering the camera stop ’’ (see 
Fig. 3). As the baffle is moved parallel to itself along 
the axis of the loud-speaker diaphragm, we can imagine 
the hole to be closed in order to fit over the diaphragm 
at all radii. Ultimately, when the baffle has reached the 
apex of the cone, there is no hole and it has become a 
reflector. During the intermediate stages it is partly a 
baffle and partly a reflector, so that the tone can be varied 
according te the radius at which the board is situated. 


Interference Effects. 


The explanation of the action of the reflector has been 
given before, but the following is more detailed. In 
Fig. 4 we have a loud-speaker with a wooden board at 
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the rear about twice the diameter of the diaphragm 
During operation, pressure waves are radiated from both 
sides of the diaphragm. Those at the front are unimpeded 
by any obstruction, whilst those at the rear meet the 
board and are reflected therefrom. The result is that 
part of the sound from the rear is diverted into the same 
paths as that from the front. Considering the condition 
at a point, P in Fig. 4, there are two sets of pressure 
waves—(1) those from the front of the diaphragm; (2) 
those reflected from the board. The latter having further 
to travel, arrive at P a little later than the former, and 
are of opposite sign (see Fig. 5). Thus the two sets of 
waves are out of phase. At low frequencies the zime 
interval between the arrival of the two sets of waves is 
small compared with the time taken to execute a semi-cycle. 
For example, suppose the difference in the lengths of the 
paths between two particular rays is 1 foot and the fre- 
quency 1s 50 cycles per second. The lateness of -arrival 
is then r foot/ (vel. of sound) = 1/1,200th sec. Now 
every half-cycle of the wave occupies 1 Ao ooth sec., or 
twelve times as long, so that to all intents and purposes 
the waves arrive simultaneously Bearing in mind that 
the pressures due to the two waves are of opposite sign 
—a phase difference of 180°-—it is clear that they prac- 
tically wipe each other out. The effect is gradually re- 
‘luced as the frequency is increased. This is due to two 
causes: (a) The low tone radiation spreads out laterally 
to a much greater extent than that of the high tones, these 
latter being concentrated in a divergent beam ; thus inter- 
ferences have more chance to occur in the former case: 
(b) the time interval between the arrival of tne interfering 
waves is comparable with the semi-period at high fre- 
quencies. For instance, in the preceding case, at f= 600 
cycles the semi-period and the difference in arrival times 
are equal. Thus the intensity should increase, for the 
waves add. The complete phenomenon is really ex- 
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Fig. 5.—Curves illustrating low-frequency interference between 
rays A P and P C in Fig. 4. 


tremely complicated, for in actual practice there are many 
paths from front to reir of the diaphragm, and a multi- 
plicity of frequencies are in operation. In our case the 
path of the reflected ray was the longer of the two, but 
owing to lateral motior this is not always the case. Also 
there is a loss at reflection, and the longer the path the 
greater the attenuation, especially at high frequencies 
The reflector: is certain to influence the diaphragm due te 
the formation of standing waves between diaphragm ana 
wall. The prevention of absolutely free lateral spreac 
upsets the pressure balance on the two sides and tends 
to restrict the amplitude of the diaphragm at low frequen- 


‘cies where it is needed most, e.g., for equal pressure 


changes the amplitude at 5° cycles is very much greater 
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Acoustic Reflection.— 

than that at 600 cycles, assuming the diaphragm to move 
asa whole. This effect, however, is probably small. On 
the latter issue an interesting experiment can be performed 
by closing one side of the diaphragm with the reflector, as 
shown in Fig. 6, when the low tones will again disappear. 
This seems peculiar, since the reflector now isolates the 
two sides of the diaphragm and acts as a baffle. One 
would expect the general intensity to decrease since the 
radiation from one side is suppressed, but the reduction 
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Fig. 6.—Experiment to show 
suppression of low tones by 
closing one side of diaphragm 


Fig. 7.—Alternative method 

of suppressing low tones in 

a diaphragm loud-speaker. 

in low tones is another matter. The effect is due partially 
to the general reduction in loudness level, but mainly to 
the effect of the more or less air-tight chamber formed 
between the board and the diaphragm. The air in the 
chamber is not free to spread out laterally. During 
operation—especially at low frequencies where the ampli- 
tude is greatest—it is subjected to much greater pressure 
changes (compressions and rarefactions) than if it were 
free to move. Thus the motion of the diaphragm is re- 
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stricted chiefly at the low frequencies, but there is reduced 
radiation at all frequencies. The effect is more marked 
the greater the reduction in volume, and to this end the 
rear of the diaphragm can be covered, as shown in Fig. 7. 
We are able, therefore, to draw the important practical 
conclusion that when the two sides of a large diaphragm 
loud-speaker are isolated by means of an enclosure, pro- 
vision must be made to prevent appreciable pressure varia- 
tions due to restricted chamber volume. To this end the 
enclosure should be of adequate volume, and must have 
breathing holes to allow the air to expand and contract, 
with small restraint. 

A diaphragm loud-speaker of the form illustrated in 
Fig. 1 has a definite polar curve, the high frequencies 
being most in evidence when facing the centre of the 
concave side. As one moves round the loud-speaker the 
high tones get weaker until they almost vanish, to come 
up again in lesser degree on the convex side. The influ- 
ence of the reflector entirely alters the polar curve. The 
curve is different according as the reflector is at the con- 
cave or the convex side. It seems advisable to reiterate a 
statement made previous'y, namely: There must be low 
tones in the reproduction for the experiments described 
herein to be successful. To this we might add that the 
experimenter must have an ear capable of discriminating 
between high pitch and low pitch, especially when the 
line between the two is not particularly marked. Finally, 
there is the amplifier. With all due respect to the 
righteous efforts of many experimenters, I have found in 
too many cases that amplifiers have been the stumbling 
block. Double transformer amplifiers will not give the 
desired results, and the proper course to pursue is, either 
(a) resistance-capacity coupling with mica coupling con- 
densers of o.1 mfd., or (b) a large choke or resistance 
coupled detector followed by a high impedance trans- 
former (low ratio) and low-impedance amplifying valve 
(7,000 ohms). 
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O00 0030 
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Don’t throw 
your Fountain 
Pen away every 

time it runs dry ! 


N O fountain pen user would think of throw- 

ing his pen away whenever it ran dry. 
Yet that isexactly what thousands of wireless 
users are continually do- 
ing — whenever their 
H.T. Dry Battery runs 
out ” they are obliged to 
scrap it and buy a new 
one. But those who 
have discovered Oldham 
are morefortunate; they 
just charge their H.T. 
Accumulators whenever 
they run down (four 
times a year) and forget 
them! Thus has the Oldham High Tension 
Accumulator solved the vexed question of 
H.T. Supply. There are so many improve- 


ments embodied in this latest Oldham triumph handsome H.T. Accumulators—don’t be 
that it is difficult to imagine put off with a substitute. 
anyone ignoring it for one EEPE P AEA AA EEEN Nothing can take its place 
of different make. The re- 10d. per volt for none other can give 


finements which the Oldham 
includes have long been 
eagerly looked for by all who 
deplored theinefficiency of the 
old dry battery. Think what 
it means to have an Accumulator which gives 
the many following advantages : 


A glance at the illustration will show it is built 
on the unit system—like an expanding book- 
case. . You can start with, say, 60 volts, and 
then add to it in 20 volt units as the need 
arises ; 80, 100, 120 volts—just as you will. 


Mention of The Wireless World,” 


: 60volts £2 10 0, 100volts £4 3 4 

: 80volts £3 6 8, 

Complete with lid and handles i 
Solid Oak Base, 3/6 extra. 


•ꝶùùù „„ „„„%%j ñ 


from sulphation and the 
et aaa same generous length of 
service. 


when writing to advertisers, will ensure prompt attention. 


The Accumuiator is always neat and tidy—fit 
to take its place in any room Acid can’t be 
spilt, and when it needs recharging a convenient 
carrying handle is available. Each of its big 
capacity cells is a miniature Oldham accumu- 
lator capable of holding its charge for months 
on end. Each plate is made under the same 
Special Activation Process which has made the 
name Oldham famous throughout the world. 


Which do you prefer—the ordinary dry H.T. 
Battery with its consequent no.ses and crack- 
lings—after some of the cells have become 
weak—its distortion, 
lack of volume and con- 
stant expense for re- 
newals ; or the Oldham 
H.T. Accumulator which 
will give a new lease 
of life to your set, more 
volume, greater sensi- 
| tivity, and the utmost 
economy in operation ? 
Once a man chooses 
this Oldham he never 
goes back to expensive dry batteries. 


Ask your dealer to show you one of these 


you the same steady flow 


120 volte 8 % of power—the same freedom 


EE e SEATTLE EEE: I ATELY = LP —— x ß 


OLDHAM & SON, Ltd., Head Office and Works: 
Denton, MANCHESTER. 
Loodon Office and Service Depot: 6, Eccleston Piece, 
S. W. I. (Phone: Sloane 2701. 

Special Activation Process 
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The Trend of Broadcast eee Bee in Aeris as Ba e 


at the Third Annual Radio World's Fair. 


By OUR SPECIAL 


N September 13th the Third Annual Radio World's 
() Fair opened in New York with a great flourish. 

During the morning a radio parade formed up at 
the City Hall, composed of all the available leading 
lights of the radio world. After being reviewed by Mayor 
W. alker, of New Vork City, this parade drove off in 
motor cars, accompanied by band music provided by 
distant broadcasting stations and picked up, amplified 
and reproduced by a portable receiving station mounted 
upon a truck. 

Proceeding up Broadway to soth Street, a distance of 
about four miles, the parade’reached New Madison Square 
Garden, New York’s newly built sports arena, and the 
radio show was officially declared open. Covering the 
floors of the basement, main 
arena, and balcony of this 
building were the exhibits of 
300 radio manufacturers, the 
total value of the apparatus 
shown being estimated at 
$1,500,000. During the five 
days of the exhibition the 
promoters expected to deal 
with a total of 500,000 visi- 
tors, and the exhibiting 
manufacturers expected to do 
an amount of business aggre- 
gating $100,000,000. It is 
understood, however, that, 
as often happens in such 
cases, the actual amount of 
business done fell far short of this figure. 

By comparison with the two previous shows held in 
New York, the writer, after a careful survey of all there 
was to be seen, found this year’s Fair rather disappoint- 
ing. Most of the equipment on view looked ‘‘ much of 
a muchness,’’ and there was nothing of a very outstand- 
ing character to claim one’s attention and relieve the 
monotony. 


removed. 


Entertainmest Features. 
| Both i in the basement and in the main arena huge bat- 
teries of loud-speakers provided musical entertainment for 
4 27 


Seven valve Howard" seutrodyne receiver with top shield 


The condensers tuning the three H.F. stages are 
interconnected by a link motion between the 
screening box. The three L.F. stages are coupied by one 2 to 1 
and two 1 to 1 ratio transformers. 


CORRESPONDENT. 


the crowds. In the basement was a regular broadcasting 
studio fitted with glass windows, so that the public could 
see the artists performing within. Small cone loud- 
speakers mounted on the outside walls of the studio re- 
produced these performances, which were also still fur- 
ther amplified and supplied to the main batteries of loud- 
speakers. The same programmes were also relayed to 
different broadcasting stations. 

In a corner of the “basement Mr. Bernays Felson: the 
well-known inventor, gave periodical demonstrations of 
the possibilities of low-frequency alternating currents, 
lighting lamps without any connecting wires, and boiling 
water in a frying-pan by virtue of the heat created by 
induced eddy currents circulating through the metal of 
the pan. These and other 
similar feats of a sensational 
character served to draw 
large crowds. © 

At another booth a wire 
manufacturer had a wire- 
stranding and a wire-braid- 
ing machine in operation, 
showing how stranded and 
braided cables are made up. 

The A. R. R. L. was well 
to the fore with a series of 
models of amateur wireless 
stations, from the spark sets 
of the earliest days down to 
the modern valve-operated 
station. On the floor of the 
main arena also they had a 100-watt amateur transmitting 
station in full working order. Using the temporary 
call sign 2ERC, this station was available to the public 
for the free transmission and reception of messages to 
and from any part of the world. 

The Signal Corps of the United States Army had an 
interesting exhibit of army radio sets, ranging from what 
is now historical apparatus down to the latest sets of 
the most modern design. 

With the exception of a few booths devoted to the 
exhibition of various radio publications, all the rest of 
the space was devoted to radio receivers and parts 
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New York Exhibition.— 

During the past twelve months American manufacturers 
seem to have concentrated upun the improvement of exist- 
ing apparatus, rather than upon attempts to produce some- 
thing revolutionary. This policy is, perhaps, the best in 
the long run, from the point of view of the stability of 
the industry. 

In previous years one has looked forward to radio 
shows as demonstration grounds for something new and 


Completely screened six- 
valve set by the Federal 
Radio Corp. 


sensational. With that sort of thing happening every few 
months, American manufacturers began to find that their 
industry suffered considerably as a direct result, for 
would-be buyers held back in the anticipation of some- 
thing still more perfect and wonderful appearing on the 
market in a few months’ time. 


General Trend of Design. 

The latest New York show appeared to reflect a realisa- 
tion of these things, and the general policy, or slogan, 
would appear to have been: Nothing new; only im- 
provements.’’ Thus the atmosphere was akin to that of 
a motor show, or the exhibition of some other well- 
established industry. 

No new circuits have made 
their appearance this year. 
There is nothing new or sensa- 
tional in design or construction. 
But there are improvements in 
plenty in all classes of receivers 
and components. 

Broadly speaking, five-, six-, 
or even seven-valve tuned H.F. 
receivers predominated amongst 
the complete receivers, metal 
screening was almost universal, 
battery eliminators were to be 
seen everywhere, and power am- 
pliers and their associated 
loud-speakers seem to have re- 
ceived considerable attention during the past year. 

The metal screening idea has been carried to great 
lengths by several manufacturers. In some cases all 
components are mounted on a metal chassis. Each sec- 
tion of the receiver is then either individually screened 
by a separate metal ‘‘can,’’ or the entire set is enclosed 


ICTOBER r3th, 1926. 


in a metal box sectioned to isolate components such as 
tuning condensers at different H.F. potential. 

In many cases even the valves are individually screened 
by small metal boxes, and the entire set, thus screened, 
is, in some cases, still further protected by being enclose 
in a metal-lined cabinet or console. The advantages 
claimed for such elaborate screening are much greater 
selectivity without the necessity for cutting side-bands. 
greater stability, and entire freedom from disturbances 
set up by electrical machinery operating in the near 
vicinity of the set user. 

A certain amount of sensitivity is lost by absorption 
due to the metal screening, but this has been compensated 
for by the addition of a third stage of H.F. amplifica- 
tion. Stability throughout the three stages is assisted by 
the screens, which prevent interaction between circuits. 
and, in some cases, elaborate filter systems in the detector 
circuits make the generation of unwanted H.F. oscilla- 
tions an impossibility. 

Alternative Frame Reception. 


Almost all the sets on view were designed for operation 
on an outside aerial-earth system, with provision in some 
cases for alternative frame aerial reception. With three 
and, in some cases, four stages of completely stable H.F. 
amplification available, there is no lack of power 
in the 1927 model to make up for any losses due 
to screening, or the use of the alternative frame aerial, 
and the additional stage or stages give greatly enhanced 
selectivity for cutting through local stations when the 
reception of distant stations is desired. 

It has at last been recognised in America that anode- 
bend rectification gives much greater purity than the 
more popular leaky grid-condenser method, and several 
of the new models are equipped with this type of detector. 
The main objection to the method—lack of sensitivity—is 
more than compensated for by the added power delivere| 
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The Federal Ortho-Sonic * ece 
with screens removed, Even t 
valves are screened in separate < 
four of which are seen Pet . 
ground. The receiver incorpori S Santee g 
designed for 110-volt, 60-cycle A.C. 


to the detector circuit by the additional stages of H.F. 
amplification. 

Contrary to what one would naturally expect, the addi- 
tion of the extra stages of H.F. amplification has not 
complicated the system of tuning controls. This is due 
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New York Exhibition.— 

to the recent development of what are termed in America 
‘ gang condensers,’’ which are simply a series of variable 
condensers mounted in a straight line on a single shaft. 


Simplification of Controls. 


In some cases these condensers are arranged to be 
controlled by two dials, both of which work indepen- 
dently. The more advanced method, however, involves 


the mounting of the condensers behind the panel so that 


the shaft is parallel to the panel, and a system of drum 
control is fitted. The periphery of this drum just pro- 
jects through the front of the panel, in which a slot is 
cut. In some cases all the condensers are moved simul- 
taneously by turning thed rum, but generally the drum 
is split into two or three milled edges, so that, for rough 
tuning, all condensers can be moved at once by using 
two or three fingers of one hand. For fine tuning, or 
for compensating for slight differences in coil values, 
individual condensers can be tuned by | 
turning the appropriate milled edge of 
the drum. 

Many of the sets shown still retain 
the older two- and three-dial systems 
of tuning, but these styles seem defi- 
nitely to be on the wane. Simplicity 
of operation is the new keynote, and 


everything possible has been done to 
attain this end. The accompanying 
illustrations show clearly the simple 


appearance of the modern panel, and 
also the details of some of the screen- 
ing methods used. 

Tuning condensérs themselves have 
also been greatly improved since last 
year. Sturdier and more reliable bear- 
ings have been fitted, and better contact 
with the rotor is now assured. A com- 
promise has also been effected between 
the straight-line wavelength, straight-line capacity, and 
straight-line frequency condensers, the outcome being a 
condenser of better mechanical balance and good all- 
round efficiency. 


Vernier dial 
Metal Stam ping 
drive gi 


Improved and More Powerful Reproduction. 


The demand in America to-day is for more power, 
coupled with still further improved reproduction, and 
the L.F. sides of the equipment shown at the Fair amply 


reflected the manufacturers’ reaction to this latest require- 


ment. Gone for ever are the skimpy little L. F. trans- 
formers of yester-year. Their place has been taken by 
large, heavy instruments with windings of suitably high 
impedance and low ohmic resistance. ‘The cores are of 


ample dimensions, and they are made of carefully selected - 


steel of the highest quality. The American L.F. trans- 
former has now definitely become a precision instrument 
which can be relied upon to give a straight-line amplifi- 
cation curve over a very wide range of audio frequencies. 

The high ratios of former years have been discarded, 
the average ratio to-day being around 3 to 1. In the 
cases of some of the receivers shown at the New Madison 
Square Garden, three stages of transformer-coupled L.F. 
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amplification are fitted, the ratio of the first transformer 
being 2 to 1, and that of the other two 1 to 1. In this 
way the demand for increased volume combined with 
greater purity is being met. 

The recent introduction of a mew power valve (UX 171) 


has also assisted in the development of greater volume 


with improved quality, and practically all the 1927 models 
have provision for the introduction of one of these valves 
in the last stage. 


* 


Mains Receivers. 

When it is considered: that these power valves require 
from 135 to 425 volts on the plates, the reason for the 
greatly increased use of H. T. battery eliminators and 
complete light socket operating devices becomes apparent. 
Several of the: 1927 receivers operate directly from the 
electric light socket or wall plug, doing away entirely 
with L.T., H.T., and grid bias batteries. 

Many others of the new sets are equipped for operation 
with an H.T. battery eliminator in conjunction with an 
L.T. accumulator, which is kept, con- 
stantly charged by means of an auto- 
matic trickle charger. The develop- 
ment of battery eliminators is a much 
easier problem in America than it is in 
this country on account of the fact 
that an A.C. lighting supply, at 110 
volts, 66 cycles is almost universal 
throughout the entire country. 

One extremely interesting receiver is 
the Garod, employing the neutrodyne 
principle under licence from the Hazel- 
tine Radio Corp. This receiver and 


its associated H.T. battery elimi- 
nator form a single self-contained 
unit, the most novel feature being the 


method of heating the valve filaments. 
The H.F. and L.F. valves obtain their 
filament current in the form of raw 
A.C. through a step-down transformer. 
Valves with heavy one-ampere filaments are employed, so 
that the temperature inertja to a great extent absorbs the 
current variations. The detector valve is of the 60-milli- 
ampere class, and its filament is connected in the negative 
H.T. lead of all the other valves, so that all the H.T. 
current passes through the detector filament. 


` 


Cabinets and Loud-speakers. 


the Brooklyn 
orp, with friction 
g a ratio 50 to 1. 


The cabinets housing the sets at this year’s show were 
extremely varied in design, but of well-defined classifica- 
tions. The ordinary cabinet receiver, though still popu- 
lar, was in the minority, most of the sets being housed 
in handsome consoles, antique cabinets, highboys, treasure 
chests, and, in one or two instances, miniature grand 
pianos. One or two manufacturers made a feature of 
cheap but extremely handsome consoles of that class of 
furniture known as“ knock-down.” Expensive lacquer 
cabinets were also much in evidence, as was also period 
furniture. 

Many different materials were used by different manu- 
facturers for the actual control panels of their sets. 
Whilst bakelite and mahoganite were retained by many, a 
large number now employ tastefully lacquered and en- 
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New York Exhibition.— | 
graved metal panels. Others are using wood, and here 
and there the writer found panels of a peculiarly mottled 
emerald green material, which, on enquiry, he found to 
be made of sour milk mixed with chemicals and hardened 
under hydraulic pressure! This material is pleasing in 
appearance and practically unbreakable, samples of it 
when dashed on to a concrete floor bouncing up again un- 
harmed Nothing could be learned of its dielectric quali- 
ties. 

Whilst a few exhibitors still displayed loud-speakers 
of the horn type, by far the majority of those on view 
were of the cone type, ranging in diameter from a foot 
to 36 inches. The modern cone speaker and the modern 
power amplifier have been designed expressly to work 
with each other, so that a very high degree of quality is 
assured. 
speakers is the tendency now to mount them on stands, 
like standard lamps, or, in some cases, like stand micro- 
phones in a broadcasting studio. In another design they 
are arranged to hang on the wall like pictures. 


Components and Accessories. 


' Strangely enough, the display of component parts was 
very poor indeed, although many thousands of American 
radio enthusiasts are still keen on making up their own 
sets. For the most part, such components as were on 
view were done up in complete kits, a tendency in com- 
ponent selling which seems to be growing. It can at 
least be said of kits that one can buy all one requires for 
a particular set at one shop instead of, as previously, hav- 
ing to shop all around town in order to collect all the 
necessary parts. 

Carefully matched coils of much better design and con- 
struction are a feature of the kits on sale this year, and, 


ASE S| 


* 
MLE 


N 


A 
or N 


So er 


. 
— 


e 


4 


. 


The Perlesy Concert Eight” screened 
recelver in full console cabinet. Note the 
four“ gang "’ condensers controlled by single 
geared dial on left. 


The only new feature in connection with cone 
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as already mentioned, variable condensers have been im- 
proved. Vernier dials of various ingenious and efficient 
designs are available very cheaply 

One new feature in the kit line is the appearance this 
year of separate and combined L.T. and H.T. ‘eliminator 


The ‘Priess Straight Nine“ receiver, > 
example of a single—control 3 
instrument, all batteries and -a frame aerial = 


being contained in the console. There are six 2 
alternate tuned and untuned stages of H. F. as 
amplification, a detector and two L.F. valves. 5 


kits for both A.C. and D.C., so that the experimenter 
can make up his own eliminator to suit his own individual 
requirements as regards output required, and, where his 
power supply is non-standard, as*regards input voltage 
and frequency 

This development has led to the improvement and 
cheapening of choke coils and smoothing condensers of 
high values, built to withstand the much higher H.T. volt- 
ages now prevailing. Rectifiers of all kinds have also 
received a considerable amount of attention, one of the 
most popular being the new a tube, a form of 
two-electrode rectifier. 

The display of accessories was not very great, and 
amongst them the writer did not observe a single pair of 
head telephones. but he may have ovetlooked them. Accu- 
mulators and H.T. batteries were fairly numerous, but 
easily outnumbered by eliminator units. In connection 
with accumulators a device called the Ga-Jit was shown 
which is designed to take the place of messy hydrometers. 
Connecting it across the battery terminals causes a strip 
of metal to pop up which reads ‘‘ Low,” “ Medium,” or 
Charged Full,“ according to the state of the batterv. 

The only new departure in valves was a new design 
called the ‘“ QRS Redtop.’’? This valve has a separate 
grid and a encircling each leg of a U filament, the 
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New York Exhibition.— 
advantage claimed being perfect symmetry in emission 
and control electrons. 

The old valve socket of the E E T type seems 
to have entirely disappeared. In its place there is a new 
socket of a type very similar to that now in use in this 
country, well sprung and cushioned The valve base to 
fit this socket has four pins set at the four corners of a 
square, confusion and damage when inserting the valve 
into the socket being avoided by making two of the pins 
much thicker than the other two.. All the 1927 receivers 
are fitted with this new socket. 


General Observations. 


Tt is interesting to note that not one single crystal re- 
ceiver was observed at this year’s show, and amongst 
valve receivers nothing less than a four-valve set was seen. 
Reaction did not appear to be nee on any of the 1927 
models. ` 

Whilst the superheterodyne was in evidence, its popu- 
larity seems tc have suffered considerably, for it was out- 
numbered many times by receivers using balanced or 
stabilised straight H. F. amplification. 

The general apf earance and workmanship of the vast 

majority of the receivers was of a very high order indeed. 
It is apparent that America still leads the way in H.F. 
design, lay-out, and tuning methods. Up till now, 
though we lagged behind America in H.F. amplification, 
we could always point with pride to the L.F. end of our 
receivers 

This year, however, might well be styled “L.F. year 2 
in America, for such rapid strides have been made in the 
past twelve months that the reproduction of the majority 


London, E. C. 3. 


(August 23rd to September 25th.) 

U.S.A. :—U IL W. IUW. 1CH, 1BZP, 
1BQT, 1AM, 1DA, 1CJ, 1FL, 110i. 1II, 
1CM, 107, 10R. 10 TP. 1AIR, 1AWE, 
1AC, 1BCN. 1CLV, 1MV, 1AUD, 1XAA, 
1RD, 1CKP, 2GK, 2FP. 2ARQ, 2E 

2ATB, 2BYG, 2CVO, 2CKK, 2CMK, 
2CRB, 2KH, 2CS, 2TK. 2AM, 2ARV, 
2APV, 2AEV, 2RS, 2FF, 2AH, 3JW, 
3RF, 3MV, 3MU, 3CJ N, 3CDK, 3AFW, 
SACL, 4DD, ALI. 4J K, ARM, 8CDU, 
90D, 9 WI. Brazil — BZ 1AB, 1BI, 
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Extracts from Readers’ 
Logs. 
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8QRT, FF, OCDJ, UIZ. 
PCLL, PCMM, PCRR, PCTT. Italy :— 
I 1CJ, 1GW, 1D0. Somaliland :—OCDB. 
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of the sets shown at the World’s Fair leaves very little 
to be desired, both as regards purity and volume. 

Whilst a few of the 1927 models have built-in loud- 
speakers, this practice seems to be dying out, the majority 
of manufacturers favouring the independent loud-speaker 
method of reproduction. The reason for this is not far 
to seek. The powerful reproduction of this season’s set 
makes it extremely difficult to tune-in and adjust the 
volume control to the best advantage, from the point of 
view of the audience seated some distance away, when 
the operator is situated right up against the speaker. 

The introduction of the new anti-vibratory type of 
valve socket has completely done away with the objection- 
able microphonic noises previously associated with Ameri- 
can receivers. 

As regards prices, this vear’s models can ‘only be de- 
scribed as expensive. Sets were shown ranging in price 
from about $100 (£20) to about $1,500 (£300), the aver- 
age run being around $500 (£7100). It should be pointed 
out, however, that most of the money goes in expensive 
furniture in which to house the receiver. 

Such are the impressions made upon the writer by the 
Third Annual Radio Worid’s Fair. He was further im- 
pressed] by the fact that the process of the survival of the 
fittest has apparently got well under way in America. 
Whereas three years ago there were three sets of a given 
type, there is now only one. Competition has forced out 
those whose financial standing, or manufacturing stan- 
dards were not up to scratch, so that the public has the 
assurance to-day that the apparatus available is of the 
highest quality. 

In other words, the radio industry in the United States 
is rapidly achieving stability. 


Q27. U.S. A. U 23K, 2KDU. 8AHC, 
8BPQ. Below 30 metres :—AGB, 40, 
GBK, WII. A m.), 2XSA (16 m.). 

t E. H. Robinson 
0 SYM). 
Northern Ireland. l 

(Aug. 22nd to Sept. 14th.) 

Great Britain :—G 2AFN, 208, 2JB, 
2JJ, 2NH, 2NM, 20G, 20Q, 2QV, 28 W, 
2WN, 2WW, 5AD, 5AR, 5BI, 5LF, 6LU, 
SPO, 581, 5TD, STZ, 5UQ, 5US, 5UW, 
5WC, 5WQ, 5XD, 5ZA, 6AH, 60, 601. 
6D A, 668, 6HF, 6H T, 61A, 6IW, 61Z, 


Belfast, 


Holland :— 


1BC, 1QA, IAN, 1AM, LAD, 1AQ, 14K, 


1BG, 1AT, 2AM, 2AB, 90A. Austra- 
lia :—A 3X0. 2YI, 28H. Argentine :— 


R BAI. New Zealand: :—2 3A I, 4A A, 


4AM. Miscellaneous :—Y 1CX, TJ CRY, 


PR JA, HIK. PRS, KTC, X IBR. 
(O-v-1) On 30-40 metres. 


F. G. Pratt. 
Zaria, Nigeria. 
~ (June-August.) 
U. S. A. U IAIR, 1AMD, IAXA, 


10k, I CK P, 2AFN, 2AP, 2A PV, 2BNT, 
20 IB, 20 J, 20RB, 2CXL, 26K, 2GUJ, 
2L8, 20R, 200, 2xI, 2XAF, SK, 320, 
AIZ, 40A, 4SB, 6XI, 8AMB, 8AMI, 8JZ, 
SKF, 8VX, 8PL, 8Z0, 9AA, QADK, 
HAkR, 9BFF, DNG, ODPL, gEAd, 
SKF, 9TG, KDKA, WIR, WIZ, NAL, 
NKF, WNP. Great Britain :—G '2AHM, 
200, 5DH, 5JD, 5NV. Tripoli :—1TA. 
France :—F 8GK, BIX, N, BKF, 


A 31 


Way LA “1A 


Russia :—R CRL. Argentine :—R A8. 
Brazil :—Bz 1AD, 1AP, 1AT, 1BI, 2CQ, 
SKP. Uruguay — U83. Sweden :— 
SMUK, SGL. Miscellaneous :—A 1AX, 
B82, BSA, AGC, AGB, CRJ, DCN, F2, 
GBM, GLQ, K8T, P80, PU 100, 
PU 10K, PC 2P, PC SK, SQ 1Q, 002Z1, 


OGU, Ü EAVET, WJIPP V 4, VIR, 
8 


Q. 

(O-v-1) On 30-100 metres. 

Capt. G. C. Wilmot 
(KM1). 
Pirbright, Surrey. 

(September 1st to 23rd.) 

Austria :—O GP. Denmark :—D 7ZG, 
7XF. Finland :—S 200. Italy :—I 1CE, 
1EAY, 1BD, 188, 2AN. Germany :— 
K CZ4, 4GA, I2, U3, W9, 4MCA, 4MFL. 
Poland :—T PAIL, MU. ‘Spain : :—EAR6, 
EAR26. Sweden :—SMTO, SMYG. Nor. 
Luxembourg L 14G. 


6KO, 6KK, 6LJ, 6NU, 6NX, 600, 60X, 
60U, 60H, 6PU, 600, 61 W. 6 UV, XG, 
6 C, 6 U, 6YD, 6YQ, 6 YV, 62A. N. 
Ireland —61 21T, 2BX, 5NJ, 6HI, 
6YM, 6YW, 6MU. Irish Free State :— 
GW 18B, 13C. France :—F 8LZ, 8KK, 
8BU, 8TIS, 8FMG, 8FBH, 8PR, 8PRD, 
8LP, 8UT, 8TT, 8JR, 8JRT, 8CA, 8MB, 
8BD, 8DA, 8UD, 8DI, 8XH, 8WZ, 8YOP, 
8GI, 8QW, 8VK, 8PJ, 8EI, 8BW, 8WR, 
BJY, 8 WEL. 80AK. Belgium :—B El, 
H5, 4Q, 4AA, N3, K5, M8, K44, OH, 
TE, 8E, 4YY, 2NP, O8. Holland :—N 
OMJ, OAM, OGT, OPM, OUS, PB2. 
Germany —Kk 4SM, I2, 4MFL. Italy : — 
1ACE. Denmark :—D 726, 7XF 
Spain :—EARI19, EAR24, EAR%. Por 
tugal :—P IAE. Porto Rico PR 4SA 
Various :—TMU, WIZ, POW, GLQ. 
(0-v-1 Reinartz) On 40-50 metres. 
Leslie Marshall 
(GI 2BNR). 
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- Events of the Week in Brief Review. 


LABOUR SAVING. 


a 
New houses at Surbiton Hill, Surrey, 
are equipped with a charging set for 
wireless and car batteries. 
0000 
LIVERPOOL SHOWS THE WAY. 


Multi-valve wireless receivers, all of 
Liverpool make, will be used for the 
reception and distribution of broadcast 
music at the Liverpool Industrial Exhi- 
bition, which opens on Friday next. 

0000 
IRISH RADIO TRADERS UNITE. 

Wireless manufacturers and dealers in 
the Irish Free State have formed the 
Irish Radio Traders’ Association, Ltd., 
which was registered in Dublin on Sep- 
tember 29th. 


0000 
NEW DANISH BROADCASTING 
STATION. 
The Danish Office of Works and 


Public Buildings has accepted a tender 
for 202,000 kroner for the erection of a 
broadcasting station at Kalundborg by 
the Western Electric Distributing Cor- 
poration. 
0000 
SHORT WAVES AT SEA. 

The Cunard liner, Carinthia, has 
been fitted with a short-wave transmitter. 
On October lst, says the Munchester 
Guardian, the ship transmitted the first 
commercial short-wave radio telegram 
ever sent from a ship to this country. 

If ships meet with the same success as 
amateurs in their use of the short wave, 
a new era should be opened in long- 
distance communication at sea. 


O0 00030 
AMATEUR LOW POWER TESTS. 
An interesting series of special low- 
power transmission tests is to take place 
during the week, November 1st-8th inclu- 
sive, under the control of the T. and R. 
section of the Radio Society of Great 


Britain. Transmission will take place 
between the hours of 2300 and 0800 
G. NI. T. Amateurs interested in the tests 


should make immediate application for 
particulars to the Hon. Secretary, T. and 
R. Section, Radio Society of Great 
Britain, 53, Victoria Street, S. W. I. It 
is understood that entries cannot be 
accepted after Friday next, October 15th. 


“ RAFTFL ING“! A WIRELESS SET. 
For attempting to “raffle” a wireless 
set, Clifford Howarth was recently fined 
5s. and costs at Preston under the Lottery 
Act of 1823. 
0000 
WIRELESS COURSES IN LONDON. 


Radio-telegraphy is included in the 
winter curriculum of the Northampton 
Polytechnic Institute, 280, St. John 
Street, London, E.C.1. Full particulars 
are given in the Institute’s Handbook of 
Announcements for the ensuing session. 


0000 


GERMAN APPARATUS IN IRELAND. 


A correspondent in the Irish Free 
State, describing a recent visit to a little 
country town, informs us that it con- 


tained only one wireless shop, and this 
exhibited German apparatus only. There 
were five German receivers in the 
window. 


RADIO WHO'S WHO. 


A Radio Who's Who” Section has 
been inaugurated by the Daily Chronicle. 
Brief biographical details are given of 
celebrities who figure in the broadcast 
programmes. 

0000 
THE RADIO ANTELOPE. 


A silver replica of an African spring- 
bok, a variety of small antelope, and the 
national symbol of South Africa, has been 
offered by the Rand Daily Mail, of 
Johannesburg, as the prize to the United 
States, Canadian, or Hawaiian amateur 
who has effected the greatest number of 
two-way contacts on short waves with 
South African amateurs during September 
and the present month. 

0000 
PREE LICENCES FOR THE BLIND. 


When the House of Commens re- 
assembles, Captain Ian Fraser. chairman 


THE UBIQUITOUS LOUD-SPEAKER. When Twickenham received its charter recently, 

the large crowd at the ceremony were enabled to hear the speeches clearly by means of 

amplifiers and toud-speakers. The microphone occupied the piace of honour and was 
covered with a blue ensign. 
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of the Executive Council of St. Dun- 
stan's, will introduce a Bill “to facilitate 
the use of wireless teleyraphy by the 
blind.“ The Bill will propose that 
* licences should be issued to the blind free 
of charge as recommended last year by 
the Broadcasting Committee. 
ooo0oo 
PHILIPPINE-CHINA CHESS MATCH 
BY WIRELESS. 


An all-night international chess match 
was held recently between Manila, in 
the Philippine Islands, and Shanghai, the 
Filipino .chess champion playing a match 
from a local amateur radio stakion against 
a combination of Chinese champions. 
located in Shanghai. The various moves 
were transmitted by amateur stations in 
each country, with Mr. Manuel Feli- 
zardo, Philippine 1AU, handling the 
transmissions from Manila. The match 


m was won by the Chinese players. 


Local enthusiasts are now arranging 
with Mr. Felizardo and other Manila 
amateurs to conduct a match with players 
in America through stations of the 
American Radio Relay League. 


0000 


LICENCES IN INDIA. 


Licences for experimental stations in 
India are in great demand, but few are 
granted, writes a correspondent. During 
the present year about 500 experimental 
licences have been issued, chiefly to Euro- 
pean officials. 

In British India 2,700 broadcast recep- 
tion licences were granted during the six 
months ending in August. There are 165 
licensed traders. 

0000 
SHORT WAVES FOR BELGIAN 
CONGO. 

A short wave wireless service is to be 
inaugurated by the Belgian Railway, 
Post, and Telegraph Administration for 
public communication between. Belgium 
and the Congo. The authorities will 
make use of the 20kW. station at Uccle, 
says a correspondent of The Times, and 
messages will be received from Uccle by 
the principal centres in the Congo, such 
as Kinshasha, Stanleyville, and Elisabeth- 
ville; and delivered by them to their 
destinations. | 

According to the wireless station at 
Saigon, French Indo-China, the short- 
wave transmissions from Uccle are 
received there better than those of any 
other European station. mg 


0000 
LONGITUDE BY WIRELESS. 


Work has begun on the calculation of 
exact longitude by means of wireless 
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A TRINIDAD WIRELESS DEAL. 

The Legislative Council of Trinidad is 
considering the sale of Government wire- 
less stations to the Pacific Cable Board. 
The Finance Committee adviscs that the 
price should be raised to 27, 000, failing 
which a minimum royalty of £1,000 per 
annum should be paid by the board for 
five years. 
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WIRELESS DICTIONARY FOR THE 
POCKET. 


Many amateurs and experimenters will 
welcome the publication, in handy pocket 
form, of a “ Dictionary of Wireless Tech- 
nical Terms,” compiled by Mr. S. O. 
Pearson, B.Sc., A. M. I. E. E., containing 
definitions of terms and expressions com- 
monly used in wireless telegraphy and 
telephony. The dictionary is based on 
that which appeared week by week in 
The Wireless World at the beginning of 
this year. It contains 254 pages. and 
includes many useful diagrams. Copies 
are obtainable, price 2s., from the prin- 
cipal booksellers, or can be supplied 
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FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER Nth. : 
North London Experimental Radio Society. : 
— Ordinary Meeting. 2 

Muswell Hill and District Radio Society. 
At 8 p.m. At Tollington School Tether- 
down, Muswell Hill, N.10. Lecture: 

“ Impressions of Broadcasting on the 
Atlantic Coust of America.“ by Mr. 
Gerald S8. Sessions. 

THURSDAY, OCTOBER | 14th. 

Southport and District Radio Society.—At 
Boot’s Café, Lord Street. Opening of 
Season. Aist Drive and Social 
FRIDAY, OCTOBER 15th. 

Radio Experimental Society of Manchester. 
-—V isit to Messrs. Radion s works at Boll- 
ington. 

MONDAY, OCTOBER 18th. 

Croydon Wireless and Physical Soctety.—At 
8 p.m, At Phanizc House, 128a, George 
Street, Croydon. Lantern Lecture: “The 
Art of Broadcasting,” by J. H. 4. White- 
house, of the B. B. C. 

Taunton and District Radio Society.— Lec- 
ture: Home Construction,” by Mr. 

Scott Setterington. „ TA a, 

[News from the Clubs will be found on 
page 522.] 3 
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direct from the publishing offices of The 
Dorset House, Tudor 
Street, Lendon, E.C.4, price 2s..3d.; post 
free. í 
* 0000 ö 
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WIRELESS. AMATEURS AND THE 
FLORIDA DISASTER. sy 
With. the work of relief and reconstruc- 
tion proceeding at a rapid rate in the 
hurricane-stricken regions of Florida, the 
part played by amateur radio operators 
in rendering assistance is just becoming 
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station «nd operated day and night for 
several Ways handling emergency traffic. 
Early on the morning of the second day 
Moore got in communication with J. V. 
Heisch, operating station 4KJ at Miami. 
4KJ gave out bulletins of the extent of 
the damage, sent requests for supplies 
and first-aid materials, and personal 
messages of asgurance of safety to rela- 
tives in the rest of the country. All of 
these were received by 41Z at Tampa and 
rushed by other amateur stations and 
regular wire lines to northern points. 
Outside of Florida hundreds of 
amateurs held. themselves in readiuess 
day and night to help the Florida 
amateurs. Chief among these was 
stat ion ARM, operated by J. G. Cobble, 
at Atlanta, Georgia, who maintained 
regular schedules with 4IZ at Tampa, 
and furnished the chief northern outlet 
for all messages from the Tampa station. 
In addition, this station acted as a con- 
centrating point for hundreds of, inquiry 
messages from relatives and friends in 
the northern and western States, which 
were relayed from all over the count 
by other member stations of the Ameri- 


can Radio Relay League. 
O0 000 


CHURCH SERVICE AT 50 M. P. H. 

A striking wireless experience was de- 
scribed last week by Mr. G. H. Ponder, 
financial manager of the New Zealand 
Rugby League “ All Blacks” Touring 
Team, who stated to an official of the 
Canadian National Railways in London 
that while crossing Canada the team 
joined in a church service which was 
being held in New York, 3,000 miles 
away. 

The team was sitting in the observation 
car of one of the Canadian National Rail- 
ways wireless-equipped expresses, gazing 
at the undulating prairies of Alberta, 
when a church service was tuned in from 
New York with remarkable clarity, every 
word being heard, including the responses 
of the congregation. 

The service was followed to the end, 
the team joining in the hymns and re- 


sponses just as naturally as if they had 


been in the church itself. 
O0 00 0 


DUBLIN'S WIRELESS EXHIBITION. 

Many British firms, it is expected, will 
be represented at the Dublin Wireless Ex- 
hibition, to be held at the Mansion House, 
Dublin, from November 1st-6th inclusive. 

Special attention will be given to wire- 
less receivers suitable for ordinary home 
use, though it is probable that there will 
be much to interest the experimental 
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NEW INDIAN BROADCASTING CHIEF. 
The B.B.C. announce that Mr. Eric C. 


time signals. Three places. have been 
chosen for. this purpose, viz., the United 
States Naval Base at San Diego, Cali- 
fornia;. the . Algiers. Observatory in 
North Africa, and the Shanghai Obser- 
vatory in. China. By means of time 
signals transmitted from each of. these 
points it is hoped to check their exact 
longitude and thereby map out. the longi- 
tude at intermediate points. The three and Pensacola. Chief among these was 
stations are approximately the same Mr. W. P. Moore, operating station 
distance from ash other, being separated 41Z at Tampa, Florida, who immediately 
by about eight hours. went on continuous watch with his 
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Dunstan, of the headquarters staff, has 
been appointed general manager of the 
Indian Broadcasting Company, which has 
lately been formed. The appointment was 
made as the result of an application by 
the directors of the Indian Broadcasting 
Company to Mr. Reith, managing director 
of the British Broadcasting Company, to 
recommend a member of his staff who was 
familiar with all branches of broadcasting q 
work and who would be competent to fill 
the new position. 


apparent, according to a report issued 
by the headquarters office of the Ameri- 
can Radio Relay League. 

: No sooner had news of the disaster 
begun to spread than large numbers of 
amateur stations began to call Florida 
in an endeavour to get in touch with the 
isolated cities of Miami, Moorehaven, 
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A Section Devoted to New Ideas and Practical Devices. 


TESTING WIRING. l 

The following method of testing 
the wiring of a receiver for wrong 
connections in the H.T. or L.T. cir- 
cuits will be found very useful in the 
absence of a testing voltmeter. 

When the set is ready for testing 
insert the valves and connect the low 
tension battery to the H.T. terminals. 
Turn on the rheostat, and if the 
valves light a false connection is 
indicated.—J. S. 


00900 
GRID LEAK PANEL. 
Readers who are _ prejudiced 


against variable grid leaks on the 
ground of unreliability and who pre- 
fer to use a series of fixed grid leak 
resistances for experimental purposes 
will find that a wide range of values 
may be obtained with only three grid 
leak resistances by means of the 
arrangement, shown in the diagram, 
which represents the underside of an 
ebonite panel carrying six pairs of 
grid leak clips represented by A B, 
C D, E F, etc. 

The underside of the panel is wired 
as shown, G and T representing the 
output terminals. G is connected 


Wiring diagram of panel for obtaining 


various grid leak values from different 
combinations of a series of three fixed 
resistances. 


permanently to the grid of the detec- 
tor valve, and T may be joined by 
means of a flexible connection either 
to the aerial side of the grid con- 
denser or to a point of suitable poten- 
tial in the filament circuit. With 
hxed leaks of 1, 2 and 3 megohms 
respectively the following range of 
values in megohms Is available :—. 
1. Leaks used separately 

across MIN ... . . 1, 2 or 3 
2. Two in series across C D 

and EF tick 4 or 5 
3. Three in series across 

AB, CD and EF ... 6 
4. Two in parallel across 

MN and OP . . J, 1 or ys 
5. Three jn 5 across 

MN,’ O and QR —. 1 
6. One across A B in series 

with two in parallel 

across MN and OP 23, 21 or 32 
7. Two in series across 


C D and EF in paral- 


lel with one across PMI NF. 11 or 11 


The clips A B when not occupied 
by a leak must be short-circuited.— 
K. M. C. 
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ACCUMULATOR LEADS. 

The spade terminals at the end of 
L.T. leads, if made of brass, soon 
become corroded by the action of acid 
spray from the battery. 


This trouble can be avoided by- 


using Connecting spades cut from thin 
Sheet lead. 

A rectangular strip of lead zin. 
wide and ı1łin. long is turned over 
at one end and claniped to the L.T. 
lead by pressing the lip so formed 
over the end of the wire with a strong 
pair of pliers The other end of the 
lead strip is then slotted to fit the 
accumulator terminal. It will be 
found that the lead effectively resists 
the action of the acid and no corro- 
sion takes place.—G. L. 

0000 
A SOLDERING HINT. 
It sometimes happens that panel 


bolts and screws work loose after 
soldering on account of the excessive 


‘heat to which they have been sub- 


jected during soldering having 
damaged the ebonite. 

A very simple manner of overcon- 
ing this difficulty is to have handy a 
small bottle of methylated spirit 
(which, of course, should be protected 
from an open flame) and a paint brush 
Then, as soon as the solder has run 
on this part, it should be dabbed with 
the spirit, which not only cools the 
part immediately by its spontaneous 
evaporation, but removes any traces 
of acid flux if such has been er- 
ployed.—R. C. 
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SPACING TEMPLATE. 


When building H.F. transformers 
of the type used in the ‘‘Everyman 
Four receiver some difficulty is 
often experienced in spacing the ebon- 
ite strips at equal intervals round the 
secondary winding. 

A simple jig for the purpose may 
be cut from cardboard to the shape 
shown in the diagram, the positions 
of the rectangular recesses being 


Cardboard jig for assembling spacing 
transfo 


strips en H.F. ormers. 


carefully marked out with dividers 
or a pair of compasses. When set- 
ting the dividers for the radius of the 
semi-circle the radius of the œil 
former must be increased by an 
amount equal to the thickness of the 
Litz wire constituting the secondary 
winding.—W. P. 
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THE AERIAL-EARTH SYSTEM. 


Half⸗wave Tuning with Potential Rectification. 
By A. G. WARREN, M.Sc., NI. I. E. E., P. Inst. P. 


HE primary requisite of any wireless receiver is 
an efficient oscillator in which currents are induced 
by the impinging electromagnetic waves. This 

oscillator is tuned so that its natural frequency is the 
same as that of the signals it is desired to receive. There 
is then one point (under exceptional circumstances there 
may be more than one) at which the current is a maximum ; 
at this point the voltage is zero. At the open end or ends 
of the oscillator the current must necessarily be zero; 
the potential is there a maximum (Fig. ra). The detector 
1s usually connected to the point at which the current is 
greatest, and it is essentially operated by this current. 
This- may, for convenience, be called current detec- 
tion to distinguish it from potential“ detection, more 
fully described later, in which the receiver is connected 
to the open end of the oscillator where the potential is 
a maximum. 

The earliest oscillators consisted of a long insulated 
conductor, with or without added capacity at its ends, 
and loaded by an inductance at its centre. For this 
system the distribution of current and voltage is shown 
in Fig. 1 (a). The tuning of such an oscillator may be 
called half-wave tuning. The detector is connected across 
the points AB. The condi- 
tions obtaining when the 
more usual type of oscillator 
is employed with a perfect 
earth are indicated in Fig. 
1 (5). The aerial behaves as 
if it were extended by an 
amount equal to its reflection 
in the earth. A _ half-sized 
loading coil only is required, 
the lower half v being sup- 
plied by the reflection of x. 
This may be called quarter- 
wave tuning. Clearly, the 
voltage available for detec- 


(b) (a) 


Fig. 1.—Distribution of current 
and pona (a) in half-wave 


ecillator and 41 Be quarter- 
wave oec or. í ° 
maa one-half that available with 


half-wave tuning. Quarter-wave tuning is that usually 
attempted, though, in practice, as is indicated below, 
there are often considerable deviations. 


Effect of Earth ’’ Resistance. 


The earth is often far from being a perfect conductor. 
Were it non-conducting, the oscillator would terminate at 
the lower end of the aerial. A certain lack of symmetry 
might be introduced by the proximity of a medium of 
different dielectric properties to those of the air, but the 
distribution of voltage and current would not differ 
greatly from that indicated in Fig. 2; the current would 
necessarily be zero at the foot of the aerial. Though 
these conditions are not approached in practice, they in- 
dicate the deviations we may expect from the ideal state 
of Fig. r (b). The reflection,” if such it may be called, 
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- Teally nothing of the sort. 


tion between A and C is only 


is only a stunted image of the aerial; the distribution of 
voltage and current is approximately represented in Fig. 3. 
Rather more than a quarter-wave stands upon the aerial, 
and a bigger loading coil is required the more imperfect 
the earth. Ohmic losses are introduced at the earth con- 
nection, reducing signal strength and selectivity. The 
wavelength is shortened by a variable amount depending 
upon changes in the condition of the soil. The earth con- 
nection is not at zero potential, and effective shielding is 
rendered more difficult. The loading coil is not in the 
most effective place for detection. 

Thé ill-effects of earth resistance may be minimised by 
improvement of the earth connection and sufficiently wide 
distribution of the earth currents, but they . 
cannot be entirely eliminated except by 
eliminating the earth itself. 

Improvement of the earth y 


connection is effected by 

running long copper leads l 

over a considerable area, the 

use of earth mats and other 

similar means. The amateur 

is often confronted with 

difficulties of space and ex- Fig. 55 

pense, and usually has to be feibutlen wie, Potential die 

content with fair-sized buried “insulated imperfect 
earth.” earth, 


plates. These are sometimes 
far from effective, in a well-drained gravel soil, for in- 
stance. Under such circumstances a counterpoise may 
often give better results. This may consist of a low re- 
sistance network of wires extending over a considerable 
area below the aerial. This arrangement is simply an 
earth screen, and acts as a more perfect reflector than the 
soil itself. Though often called a counterpoise, it is 
Referring to Fig. 1 (&), the 
loading coil employed consists simply of the portion x, 
y being more or less contained in the reflection.” 
Quarter-wave tuning is employed. The true counterpoise 
consists of a circuit possessing the same 
oscillation constants as the aerial itself, and 
is often conveniently represented by a 
length of insulated wire supported below 
the aerial. It does not act so much as an 
earth, but rather as the other half of the 
oscillating system. The whole system is 
a half-wave, rather than a quarter-wave, 
oscillator. Hence, for the same loading 
coil the wavelength is shortened by sub- 
stituting a counterpoise for an earth, as is Fig, u on 27 
well known. When a counterpoise, form- current and 
ing a good balance to the aerial, is em- Potential for 
ployed, the electrical centre of the system Balto wave 
is brought to the instrument point. Earth 
losses are reduced, but not entirely eliminated, since it 
is usually impossible to raise the counterpoise sufficiently 
without sensible reduction of the reception factor. 
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The Aerial-Earth System.— 

. Detectors are essentially voltage-opérated devices. The 
voltage required to operate them is usually obtained by 
connecting the detector between the ends of a high- 


impedance (the tuning coil and its condenser), which is 


placed in the oscillator at or near the region of maximum 
current. If an earth is used, considerable ohmic losses 
occur unless the contact is particularly good, since the 
maximum current flows 
through this poor contact. 
These losses are considerably 
reduced by the use of a well- 
designed counterpoise. 


+H.T 


Vv 


Fig. 5.—Connections of half- 
wave oscillator with potential 

rectification. 

Difficulty of obtaining a X 
really good earth suggested 
to the writer another method 
of attacking the problem. If 
we dispense with earth or 
counterpoise as part of the 
oscillator, we may, by add- Arne | potential on 
ing inductance to the home . 
cnd of the aerial, tune it to resonance with the impinging 
waves. It will then be oscillating with half-waves of 
current and potential standing upon it (Fig. 4), the only 
damping being due to the resistance of the oscillating 
system itself. We have now an antinode of potential at 
an available point upon thè oscillator, viz., the open end 


Fig. 6.—Method of exploring 


General Notes. 
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of the loadjng inductance, and to detect the signal 2!! 
that it is necessary to do is to apply this potential V 
to the grid of the first valve, there being no circuit (other 
than that required for maintaining the average grid 
potential) between grid and filament. The connections ir 
the case of a valve detector are given in Fig. 5. Reaction 
can, of course, be applied to the loading coil in te 
normal way. 

Using this circuit the signal strength from 21.0 at a 
distance of thirteen miles was much greater 
than that obtained with the usual circuit I 
employing a condenser in series with the 
aerial and a coil between grid and fila- 
ment. The strength closely approximated 
to that usually obtained with detector and 
L.F. amplifier. On attempting to tune in 
distant stations, trouble was experienced 
with noises. They were, however, easily gig, 7 rere 
eliminated, at the expense of a small re- quarter wave 
duction in signal strength, by connecting a remote end e 
rejector circuit between grid and filament. * earthed. 
For the local transmissions a rejector was unnecessary 
except on very bad nights. i 

The general principle of the circuit was well illustrate 
by using a solenoid as the loading inductance and connect- 
ing the grid to a slider (Fig. 6). As the slider was moved 
upwards from the open end the signal strength steadily 
diminished, becoming zero at the node X, whence it 
steadily increased again until the aerial connection was 
reached. 
As a final experiment, the far end of the aerial was 
connected to earth, and the loading inereased until stron: 
signals were again obtained with three-quarters of a wave 
standing on the aerial (Fig. 7). 


heterodyne six-valve set with Osram 
valves, the loud-speaker strength being 


Mr. C. Bedford, Gildersome, near Leeds, 
states that he is still receiving communica- 
tions intended for GSSW. He has not 
used this call-sign for two years. We 
shall be glad if the present holder of 
SSW can give us his QRA. 

O0 00 0 


Mr. S. Clarricoats (G6CL), 107, Friern 
Barnet Road, N. 11, tells us that on Sun- 
day, September 26th, he worked with 
LTT IB. a new station in Kovno, Lithu- 
ania, from 21.05 to 21.35 G. M. T., and be- 
lieves lie is the first British transmitter 
who has been in communication with that 
station. The wavelength was about 43 
metres, raw A.C. 

On the same day, at 15.55 G.M.T., Mr. 
Clarricoats also worked KJOF, s.s. 
“W. M. Irish,” owned by the Atlantic 
Refining Co., Philadelphia, outward bound 
from Hamburg to San Pedro, California, 
the wavelength being 42 metres. 

0000 


Mr. G. A. Jeapes (G 2XV) has, during 
the past few weeks, been in two-way 
communication with five different New 
Zealand stations, one Australian, one 
Brazilian, and a number of North Ameri- 
cans, using an Osram T50 valve, the 
H.T. supply being obtained from a small 
ex-R.A.F. generator with a rated output 
of 600 volts, and transmitting on wave- 
lengths of 32 and 45 metres. He considers 


TRANSMITTERS’ NOTES | 
AND QUERIES. . 
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that his recent tests on short waves prove 
that world-wide communication can be ob- 
tained under ordinary atmospheric condi- 
tions without awaiting the arrival of a 
“freak period. The comparatively low 
anode voltage used in these tests is 
worthy of notice, as the valve was de- 
signed for a potential of 1,500 volts. 

Mr. Brian W. Warren (G 6CT), 19, Mel- 
ville Road, Coventry, has also been suc- 
cessful with the use of low anode voltage 
on short-wave transmission. During low- 
power experiments on a wavelength 
of 45 metres the voltage applied to 
the anode of the transmitting valve 
was 15, with a current of 2 milli- 
amps, and communication was established 
with GI 5NJ (who reported signals as R5 
on a two-valve receiver, the distance be- 
ing about 240 miles), G 5FQ. G5HJ and 
G 5XD. 

0000 

Mr. F. A. Mayer (G 2LZ), Wickford, 
writing on 27th September, states that he 
received the whole ringside transmission 
of the Dempsey-Tunney fight through the 
American station U 2X AF, using a super- 


as strong as that usually obtained from 
21.0 on a-three-valve set. 

Mr. F. R. Rawlings. Clapham, also 
heard every word from the ringside, using 
an Q-v-2 receiver and Igranic short-wave 


coils. Afterwards he heard dance music 
from U2XAF_ at good loud-speaker 
strength. 

o OOo 


Transmissions from Singapore. 


We understand from a correspondent 
that Mr. R. E. Earle, Keppel Harbour, 
Singapore (SS 2SE). is now transmitting 
on 23 metres. every day at 05.00, 10.0. 
11.00, 12.00 and 23.00 G.M.T., and will 
welcome reports. He hopes later to ob 
tain leave to transmit on 44 metres. 


O0 O00 0 
New Call-signs Allotted and Stations 
Identified. 
BG1JT J. Tasker, 61, Hadfield Street, Georgetows, 


British Guiana. 
D 7AF H. Chr. S. Nielsen, 


25. Venderszade, 
Copenhagen R. 


GH 1FG Mission Eitaliana, Sione Street, Alam. 
Quinto, Ecuador, transmits on 55 metres 

K TAE R. Horkheimer, Rottenburg-au-Neckar. 

K W9 — Massenbach, Antontenstrasse 3. Muakh 


O 000 
QRA's Wanted. 


G2KI, 2QX, 2ZF, SSW, IW. 6PA, 
6RO, GXAN, HM (on 20 metres), 
LA IE. N PODC. N ONAA. 
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A Section Mainly for the New Reader. 


ADJUSTING DETECTOR BIAS. 

Although the practice of obtaining 
a free source of negative grid 
bias by using the drop of voltage 
across a filament resistance is not 
generally recommended in these 
pages, there are occasions where this 
method may be usefully employed 
without the troubles resulting from 
the inclusion of another variable 
factor into the circuit. This is pos- 
sible when a fixed resister is used 
instead of a rheostat. A good 
example of this arrangement, as 
applied to anode rectification, is that 
adopted in the Everyman Four- 
Valve receiver, where two resist- 
ances are connected in series, the 
drop in voltage across one of them 
being applied to the grid. The bias 
thus obtained will be correct with the 
valve, resistances, and under the 


general operating conditions as speci- 
fied by the author. 


Fig. 1.—Connectin ng a N rheostat 
to control grid bias 
_ Where a somewhat different valve 
is used in this circuit, it may be 
necessary to try experimental altera- 
tions of bias, and the arrangement 
437 


shown in Fig. 1 (a) may be used. A 
variable rheostat of suitable type is 
used instead of fixed resistors. The 


negative side of the L.T. battery’ 


should be connected to a point on the 
resistance wire winding which is 
found by experiment to pass the cor- 
rect current. A permanent connec- 
tion, by soldering or otherwise, is 
then made at this point. The low- 
potential end of the tuned circuit is 
now connected to the slider of the 
rheostat, movement of which will vary 
the grid potential from zero (when it 
is at the filament end) to the maxi- 
mum voltage dropped across the 
rheostat, which, in the case of the 
receiver in question, is over 4 volts. 

With other types of valves, it may 
be necessary to insert a small bias 
battery as shown in Fig. 1 (b). This 
is most likely to be necessary where 
the voltage dropped across the re- 
sistance is small—in other words, 
where the working voltage of the 
valve is only slightly less than that 
of the L.T. battery which feeds its 
filament. With this method of con- 
nection, rough adjustments of bias 
are made by varying the tapping con- 
nection on the battery, final control 
being obtained by moving the 
rheostat slider. It may be pointed 
out that these adjustments should 
always be made when listening to a 
really weak signal; clearly a varia- 
tion of a volt or less will make little 
difference when the voltage due to a 
strong signal may easily amount to 
three or four volts. 
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CHOOSING VARIABLE CONDENSERS. 
Amateurs who are using variable 


condensers already in their possession 
for the construction of up-to-date re- 


ceivers, are often uncertain as to 
where these components may be used 
to best advantage. They should be 


guided by the fact that tuning is 


always sharpest (and therefore there 
is the greatest need for a good con- 
denser) in a circuit which is lightly 
damped. 
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Fig. 2.—An H.F. and detector combinatioa 
with lightly damped circuits. 


Referring to Fig 2, which shows a 
popular and modern arrangement of 
H.F. amplifier and ‘‘ bottom bend ” 
detector valve, with damping reduced 
everywhere to a minimum, it is not 
diffcult to see that both the tuning 
condensers should be of such a design 
that fine control of capacity is obtain- 
able. Moreover, their electrical 
efficiency should be high, as it is of 
course assumed that low-resistance 
coils are used. There will, however, 
be a little damping in the grid circuit 
of the H.F. valve, due to the aerial, 
which is coupled to it. If, therefore, 
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two condensers of slightly different 
quality are available, the better one 
should be used for tuning the H.F. 
transtormer. 

If we modify the circuit somewhat, 
and change from anode to leaky grid 
condenser rectification, conditions will 
be entirely changed, and the secon- 
dary of the H.F. transformer will be 
_ damped, so our best condenser should 
be used for the aerial-grid circuit. 
Again, if a further change is made by 
coupling the aerial to the grid coil 
of the H.F. valve (incidentally, a 
practice which cannot be recom- 
mended), it will almost invariably be 
found that damping is highest in this 
circuit, and we should revert to the 
original arrangemeht of condensers. 


Wireless 
World 


Where condensers are 
reaction control, as in various mA ifi- 
cations of the Reinartz arrangement, 
it should be realised that we are deal- 
ing with superabundant energy, and 
electrical losses are of comparatively 
smal] importance. Good mechanical 
control is still highly desirable, how- 
ever, and in the majority of circuits 
a high insulation resistance is neces- 
sary, as the H.T. battery may be 
connected in effect across the con- 
denser. 

In a superheterodyne receiver, with 
a leaky grid first dectector, it will 
generally be correct to use the best 


, condenser for tuning the oscillator cir- 


cit. 
A word may be added for the 


DISSECTED DIAGRAMS. 
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benefit of those who wish to use, in 
the construction of a set described in 
a technical publication, a tuning œs- 
denser of a maximum value different 
from that specified. A smaller 
capacity will have the result of re- 
ducing the wavelength range covered, 
and will generally be quite unsut- 
able. The use of a considerably 
larger condenser may be permissible, 
particularly if it has a low minimum 
capacity, but tuning will be more 
difficult, as a given movement im- 
parted to the plates will make a 
greater change to the wavelength of 
the circuit. This trouble may 
generally be overcome by the use of 
a slow-motion ‘dial giving a large 
reduction. 


Stepsbysstep Wiring in Theory and Practice. 
No. 45 (b).—A 2-valve Detector-L. F. Receiver. 


(Concluded from last week's issue.) 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into . 


practice in the construction of various typical wireless receivers. 


The circuit ehown below comprises 


a detector valve with reaction, directly coupled to the aerial, with one L.F. amplifier, and provides 


one of the simplest possible loud-speaker receivers. 


late circuit of the detector valve is completed through the 
Seac pe coil, the primary of the L. F. transformer, and the H.T. 


battery. 


particularly selective. 


* 1 


5000000 


OUTPUT 
(0) 


© 


The transtormer 5 
L. F. valve througb a bias ery. 
rougb the loud-s 


It is a good set for the beginner, but is not 


is joined to arid and fillament of & 
p 


Its plate circuit is completed 
Speaker. i 
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B.S.A. Kone 
Loud Speakers 


give perfect tonal 
purity in both 
speech and music. 


pee — . — 


Model 
(as l eh 6 gus. 
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for perfect 
reception 


use B.S.A. Standard Valves in your set, with 


B.S.A. Headphones or a B.S.A. Kone Loud 
Speaker. 


All B.S.A. Standard Valves are of the dull- 
emitter type, the filament consisting of a platinum 
alloy in the form of a ribbon or tape heavily 
coated with oxides giving high emissivity at a 
comparatively low temperature. The current 
consumption is very small. 


B.S.A. Headphones, type No. 6050 at 15/-, are 
the finest Shue obtainable, having magnets of 
tungsten steel specially treated, giving perfect 
reception. 


BS. A. Kone Loud Speakers give a wonderfully 
true reproduction of all notes from the lowest 
notes oe an organ to the highest harmonics of a 
piano. | 
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Prices from 3 gns. 
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B.S.A. 
Headphones 


Type No. 6050 with 
pin-tip ends 


15/- 


per pair. 
Type No. 6060 with 
plug ends 


17/6 per pair. | 
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B. S. A. ; 
Standard if 
Valves l 
will suit practically 
every requirement of 
the valve user General 
purposes and high- 


frequency valves G125, 
H125 and G225. 


"cs 14) 


Low- frequency power 
amplification valves 


P425 and P612. 
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B. S. A. Radio Products) | 


P Write for B.S.A. Radio Catalogue and booklet “ The choice of a Radio Receiving Set,” post free 45 
* B. S. A. Radio Ltd., 21, Small Heath, Birmingham. 
s, Proprietorg: The Birmingham Small Arms Co. Ltd. 
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Building they could 
not destroy | 


EHIND a mighty Skyscraper tower- 
ing high above San Francisco lies a 
dramatic story. It was built just before 


the disastrous earthquake which laid low _ 4 
so many proud buildings. After the 
i 


i 
-i 


calamity the city authorities decided that 
this skyscraper could not possibly be safe. lt 
must inevitably have suffered some hidden 
damage which would render it a danger 
to the community. The edict went fort! 
that it must be abolished. After several 
ineffectual A to ric hd it, 3 Se build- $ 
ing was surve floor oor o 
—. It was 98 to be in . as condition The WS 
fabric, being of ferro-concrete, had survived the earth-. 
quake with never so much as a crack. Ferro- concrete 
is concrete with a core of steel. It is a homogenous — 
mass combining the pliability of steel with the dura - 
bility of stone. It is man’s triumph over nature. 
What has this to do with valves you ask? “7 
Just this the new Kalenised filament now being I8 

used in every Cossor Dull Emitter is manufactured 
under principles strikingly akin to ferro-concrete. It. | 
too, has a pliable metal core surrounded by an electron f 
emittıng substance astonishingly tough and durable- 
The metal core, strong in itself, is made immeasurably | 
more so by its thick outer covering Another triumph — | 
of man over nature. This perfect combination of 
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metal and incrustation produces a solid homogenous 
mass capable of withstanding the hardest shocks with 
ease. As a result the new Cossor Valves with 
Kalenised filaments are revolutionising all 

ceived ideas as to how long valves should last 
Users, remembering that these wonderful new Valves 
operate without glow, are looking forward to an 
exceptional length of dependable service. They will 
not be disappointed. 
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SUPERHETERODYNE INTERFERENCE. 


Changing the Intermediate Frequency to Avoid Local Jamming. 


By P. D. TYERS. 


HERE has recently been considerable discussion 
concerning the respective merits of the super- 
heterodyne and neutrodyne receivers, particularly 

from the point of view of selectivity. In mentioning the 
subject of interference and the superheterodyne no attempt 
is made either to revive this controversial subject or to 
add further comment. This short note merely relates 
to a form of interference which may be experienced with 
the normal superheterodyne under certain conditions, 
and, further, a means of readily eliminating this source 
of trouble. 

Essentially, the system of superheterodyne reception 
consists in receiving a signal at its natural frequency and 
beating the received currents with those from a locally 
produced source of slightly different frequency, rectifying 


the resultant beat note, which is then amplified and re- 


detected so as to produce audio-frequency signals. The 
beat note is the simple arithmetical difference between the 
frequencies of the received and local oscillations. The 
usual practice in modern superheterodyne construction ap- 
pears to be that of building a multi-stage amplifier whieh 
will amplify currents at frequencies extending over a band 
of which the beat frequency is a mean; that is, a band- 
pass intervalve coupling is employed. Selectivity is 
obtained by using a sharply resonant selector or filter 
somewhere in the system, the filter usually being placed 
at the beginning or the end of the long-wave amplifier. 
The beat frequency which is chosen is usually governed 
by a number of factors peculiar to the receiver, the funda- 
mental wavelength over which it 1s desired to operate, and 
other conditions, but frequencies of the order of 30 to 
100 cycles are frequently employed on a receiver intended 
to operate on the usual broadcast band, 50 kilocycles, per- 
haps, being the average value. Thus, suppose it is de- 
sired to receive a wavelength of 300 metres, representing, 
roughly, a frequency of 1,000 kilocycles, it is necessary 
to arrange a source of local oscillations at a frequency 
either of 1,050 or 950, so that a difference of 50 kilo- 
cycles is obtained. Thus, if a frequency of 1,050 is 
chosen, it corresponds to a wavelength of 288 metres. 
In other words, to receive signals on a wavelength of 
300 metres necessitates using a local oscillator operat- 
ing on a wavelength of 288 metres. 


Selectivity with Frame Aerials. 


The manner in which the local oscillations are com- 
bined with the received oscillations is of little importance, 
the resultant beat note being dependent upon their rela- 
tive intensity. For example, a fairly weak source of 
oscillations may be employed with very tight coupling, 
while a more powerful source may be used with much 
looser coupling. It is usual to employ a closed aerial 
in the form of a loop or a frame, chiefly on account of 
the localised field existing round it, so as to minimise 

A 43 


the interference with neighbouring receivers owing to the 
use of a somewhat powerful source of local oscillations 
coupled to it. The use of a frame aerial introduces 
considerable selectivity, partly because the damping is low 
and partly owing to its directional effect. If, however, 
a rather flatly tuned loop were employed for receiving a 
signal on 300 metres, and a somewhat stronger signal 
was occurring simultaneously on 288 metres, then it is 
possible that the latter signal would produce sufficient 
potentials across the loop to give a beat note with the 
300 metres signal, at a frequency, of course, equal to that 
of the predetermined beat note. Hence the arrangement 
would be totally unselective, both signals being received 
simultaneously. Usually, however, the sharpness of the 
tuning of the loop is sufficiently great to prevent any 
appreciable potential being produced across its ends when 
out of resonance with any other signal. Only when 
the interfering signal was of a very great magnitude, due, 
perhaps, to the proximity of the loop to a powerful 
broadcast station, would interference of this nature be 
obtained. 


Open Aerial Reception. 


Many superheterodyne receivers, however, are used 
with open aerials, and in practice the sclectivity is fre- 
quently insufficient to avoid this effect. It has been 
previously mentioned that the normal superheterodyne 
practice consists in, using a band-pass amplifier with a 
critically tuned and fixed selector circuit. If this 


INTERMEDIATE 
AMPLIFIER 
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Fig. 1—Connections of tuned-anode circuit with auxiliary con- 
denser for changing the intermediate frequency. 


arrangement be employed under the conditions just men- 
tioned interference will be inevitable, and, moreover, the 
interference will be of a type which is not dependent 
upon the sharpness of tuning of any circuits in the re- 
ceiver itself, but by a very simple modification in the de- 
sign of the amplifier it is really quite possible totally to 
eliminate this effect. 

Now, it is obvious that if the interfering frequency to 
which the filter is tuned and at which the amplifier gives 
maximum amplification is a few cycles greater or less 
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than the frequency corresponding to the beat note be- 
tween the desired and interfering signals, then the inter- 
ference will be non-existent. This can easily be accom- 
plished simply by using a very sharply resonant filter 
controlled by a small variable condenser connected in 
parallel, which thus alters the frequency at which the 
selector becomes operative. It is very important, how- 
ever, that the form of coupling used between the succes- 
sive stages of the intermediate frequency amplifier shall 
not be sharply resonant at any particular frequency, as 
otherwise they will tend to amplify at a frequency equiva- 
lent to the beat note between the desired and undesired 
signals. Some form of band-pass transformer or a 
transformer which has no sharply resonant peaks must 
be used. Thus it will be seen that if we desired to re- 
ceive the 300 metres signal and we were obtaining inter- 
ference from a 288 metres signal, with this arrangement 
it would only be necessary to alter the condenser control- 
ling the filter circuit, making the appropriate alteration 
of the local oscillator frequency. In this way a new beat 
frequency would be obtained, to which the filter would 
be adjusted, and no interference would be obtained from 
the 288 metres signal, since the amplifier would not 
amplify to any appreciable extent at this frequency. 

This is a very simple refinement, which the reader 
will find to be exceedingly efficient and useful. It is 
very important, however, that a non-resonant form of 
coupling be employed in the various stages of the ampli- 
fier, all the selectivity being confined to the filter or 
selector circuit. Two suitable arrangements of the filter 
and intermediate amplifier are shown in Figs. 1 and 2. 


Enthusiasm at Southport. 

Favourable comment on the manner in 
which the Southport and District Radio 
Society maintained its activities during 
the summer months was made at the 
recent business meeting. The hon. secre- 
tary explained that interest had been sus- 
tained by the preparations for the 
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The filter in Fig. 1 simply consists of a low-loss œ. 
tuned by a fixed condenser C, and a small variable co- 
denser C, and acts as an ordinary tuned anode cimu: 
being coupled to the next valve by C, and a grid leak R. 

The second arrangement (Fig. 2) shows what is, u 
fact, two loosely coupled resonant circuits consisting «í 
inductances L., L,, tuned respectively by fixed condense: 
Ci, C,, and variable condensers C, C.. This arrange. 
ment, of course, gives considerably greater selectivin 
than is obtained with a simple tuned anode arrangemen’, 
and is undoubtedly preferable from every point of view. 
except, of course, the complications of an addition: 
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Fig 2.—Tuned transformer for coupling valves in the intermediate 
amplifier with auxiliary frequency changing condensers. 


tuned circuit. Readers, however, will find that this addi- 
tion, which, after all, is only the insertion of one ~ 
two variable condensers, according, of course, to the type 
of filter used, adds very greatly to the utility of an: 
superheterodyne, and is well worth the extra trouble act 
expense. 


attractive, and it is understood that a 
number of interesting events are already 
arranged for. The association's new 
transmitter and receiver will be on viet 


28, Park Grove, Barnsley, will be pleased 
to supply particulars of membership te 
anyone interested. 


THE CLUBS. (rR: Pead 


society’s exhibition, which is to be held 
on October 28th, 29th and Wth at the 
Temperance Institute, London Street. 

During the present session special 
attention is being paid to the more 
advanced side of wireless technique, but 
this department will be kept entirely 
separate from the elementary classes 
which have become so popular. 

The society has a very attractive sylla- 
bus for the current quarter. Full parti- 
culars of membership may be obtained 
from the hon. secretary, Mr. T. Godfrey 
Storry, 67, Virginia Street, Southport, 


0000 


Croydon Plans Ahead. 


Probably few clubs are in the enviable 
position of the Croydon Wireless and 
Physical Society, which is able to publish 
a syllabus, more or less complete, covering 
the period from October, 1925, to June, 
1927. The regular fortnightly lecture 
evenings are to be alternated almost 
throughout the session by Practical 
evenings, which proved so successful last 
session. The Council express the hope 
that these practical evenings, which are 


tern lecture, 


of an informal kind, will enable mem- 
bers to bring forward points for dis- 
cussion. 
On October 18th Mr. J. H. A. White- 
house. of the B.B.C., will deliver a lan- 
entitled: The Art of 
Broadcasting. 


Hon. secretary: Mr. H. T. P. Gee, 
Staple House, 51-52, Chancery Lane, 
W. C. 2. 

O0 000 


Popular Lecture at Taunton. 

Mr. W. N. Settle (“ Uncle Norman ” 
of the Cardiff B.B.C. station) gave a 
very popular talk on programme prepara- 
tion to members of the Taunton and 
District Radio Society on October 4th. 

On October 18th Mr. E. Scott Selter- 
ington will give a lecture on Home 
Construction.”’ 

0000 
Barnsley Society’s New Transmitter. 

The Barnsley and District Wireless 
Association holds its annual meeting this 
evening (Wednesday) at 22, Market 
Street. Various suggestions will be made 
for rendering the winter programme 


0000 
A New Society. 


The inaugural meeting of the North 
London Experimental Radio Society was 
held on September 29h, when the fob 
lowing officers were elected :—Pres:dent, 
Mr. S. Painton; secretary and treasurer, 
Mr. Wilfred J. L. Parker-Ayers; com- 
mittee, Messrs. Clarricoats, Halden aad 
Buckingham. 

The society is intended to appeal to 
those interested in experimental wireles 
rather than to those concerned solely with 
the perfection of broadcast reception. 

Rules have been drafted and will be 
settled in committee, to be laid before 
the society at the next meeting: the 
annual subscription is provisionally fixed 
at 10s., and part of the Society’s service 
is to consist of the provision of instru- 
ments for the use of members in their 
experimental work. 

The next meeting of the society will be 
held this evening (Wednesday). E. 
quiries regarding membership should be 
addressed to the hon. secre at 61, 
Carey Street, Lincoln's Inn, W.C.2. 
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i probably influenced him consider- 


a manner that they became a com- 


Italy, and his mother a member 
of an influential and well-known 
family of Dublin. 
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| 32.—Marconi Comes to England. 
: By ELLISON HAWKS, F.R.A.S. 


i teenth century we seé clearly how the work of the 
pioneers of wireless was gradually leading to a 


+ 1 OO RING back to the closing years of the nine- 


grand climax. Clerk Maxwell and Hertz had applied the 


match, and the scientific world had taken up the torch. 
In Italy, Onesti; in France, Branly; in England, Lodge; 
in Russia, Popoff—all had devoted thought to the sub- 
ject, and had contributed to the common cause in 
endeavouring to find a solution to the problem. Progress 
had been slow, but soon the great labours of the earlier 
investigators were to bear fruit, 

and wireless telegraphy — the r gt e 
dream of the preceding century Ste 
was to become an accomplished 
fact. As all the world knows, the 
first to apply the latent possibili- 
ties of Hertz’s discoveries in such 


mercial success was Marconi. 


Marconi: Pupil of Righi. 


Guglielmo Marconi was born at 
Villa Griffone, Bologna, Italy, on 
April 25th, 1874. His father was 
a wealthy landed proprietor of 


Educated at 
Bologna, Florence, and Leghorn, 
Marconi had many advantages that 


ably in shaping his career. From 
early boyhood he showed a par- 
ticular interest in electricity. Later, 
he was fortunate in being able to devote a good deal 
of time to experimenting. It was unnecessary for him 
to spend many years in a struggle for a bare existence, 
Which is' so often the lot of scientists and inventors. 

_As a boy, Marconi was of a shy and retiring disposi- 
tion, and when nineteen years of age he was described 
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Guglielmo Marconi during the days of his 
earlier experiments. 


as having been a quiet, studious youth, talking little but 
thinking a great deal. He was possessed of a quiet 
determination to overcome any difficulty that presented 
itself, and no doubt it was this spirit that was respon- 
sible to a large extent for his later successes. 

The possibility of transmitting messages from one 
place to another without wires was first suggested to him 
by an account of the properties of Hertzian waves, which 
had been discovered when he was but twelve years of 
age. At this time Marconi was a pupil of Augusto 
Righi, Professor of Physics at 
Bologna University. 


BE i IOC Are: 


Improves on Existing Methods. 


Righi, who was bornat Bologna on 
August 27th, 1850, and died there 
on June 8th, 1920, was a scientist 
of some distinction. Soon after 
Hertz had announced his discovery 
he commenced an investigation of 
the Hertzian waves, paying par- 
ticular attention to their optical 
properties. He effected a con- 
siderable improvement in Hertz’s 
‘“ exciter” by placing the two 
metal balls in an ebonite frame 
and by filling the spark gap with 
vaseline-oil. This prevented oxidi- 
sation, and rendered it unnecessary 
frequently to clean the knobs, as 
was previously the case. Irregular 
action was eliminated, and solid 
balls instead of hollow spheres 
enabled the oscillations to be trans- 
mitted over double the distance. 

Hertz had only been able to produce waves of many 
metres in length, and never less than 30 cm., but by 
employing the smaller balls Righi obtained waves of 
2.5 cm. in length. He also introduced what he con- 
sidered to be an improved detector. This consisted of 
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Pioneers of Wireless.— 
thin bands of quicksilver, as used for mirrors, and ren- 
dered discontinuous by. cross-lines lightly traced with a 
diamond, 

There is no doubt that Righi's enthusiasm had a marked 
influence on young Marconi, his pupil, and caused him 
to turn his attention to the Hertzian waves. Even at 
this early age Marconi repeated all the published experi- 
ments. His practical mind was quick to grasp the com- 
mercial possibilities of the waves, but he could not be- 
lieve that he was alone in this. The discoveries of the 
pioneers—the resonator, the aerial, the coherer and the 
tapper—were ready to his hand, but they were equally 
at the disposal of others, older than he, and with a better 
scientific training. He thought every other scientist in 
the world would be studying the problem and would have 
come to the same conclusion as himself. was deeply 
impressed, he has said, “ with the value of the etheric 
waves. I could scarcely conceive it possible that 
their application to useful purposes could have escaped the 
notice of eminent scientists.“ In this he resembled the 
great Frenchman, Jacquard, who feared to claim the 
reward for his loom because he believed that so many 
others must already have devised a similar machine. 


Marconi Experiments at his Father’s Farm. 


Marconi, therefore, watched for some announcement 
of the practical application of the Hertzian waves. He 
searched the technical papers and reviews for a twelve- 
month, but nothing of interest appeared. Astonished, he 
set to work on further experiments to improve his ap- 
paratus, which, at that time, was capable only of trans- 
mitting from one side of a table to another. 

His experiments commenced in 1895, and were carried 
out at his father’s farm in Bologna. In the garden of 
the farm Marconi erected a short pole at one side with 
a vertical wire attached to the top. To this he connected 
the transmitting apparatus by insulated wire. At the 
other side of the garden a second pole was erected, and 
another wire stretching to the top of the pole was con- 
nected with the receiving apparatus. 

As a result of his first experiments he was able to 
signal across the garden. As he constantly improved his 
apparatus, the distance was increased until, in 1896, he 
succeeded in transmitting over two miles. Then he packed 
up and came to England, apphed (on June 2nd, 1896) for 
provisional protection for his invention, and during the 
following month obtained an introduction to Sir Wilham 
Preece, chief engineer of the Post Office Telegraphs, who 
(as we have already seen) had himself carried out many 
experiments in wireless. In his official capacity Sir 
William eagerly interested himself in the new system, 
and greatly aided Marconi in its development. 

In his system Marconi embodied the inventions of 
several pioncers. By improving them in detail, and by 
adapting them individually to his requirements, he was 
able to bring them together, so that collectively they 
formed a practical working system. His“ wave-exciter ” 
was Righi’s ‘‘ three-spark exciter.” His receiver in- 
cluded a coherer similar to, but considerably more sen- 
sitive than, those of Calzecchi-Onesti, Branly, and Lodge. 
The metallic filings were returned to their normal state, 
after cohesion, by the hammer of an electric bell, a simi- 
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lar principle to that introduced by Popoff, but azai 
improved in detail. 
The“ Secret Box Comes to England. 


In combining these ideas of earlier workers Maroni 
showed himself to be possessed of far-seeing initiative. 
He alone was sufficiently alert and practical to bring into 
operation a concrete scheme, whereas other scientists, whe 
might have forestalled him—but did not—continued to 
engage in laboratory research. Of his achievement the 
master Righi said,“ Marconi carried into the domain «- 
practical reality that which had only floated indistinctl+ 
before the minds of others, or had served them fe 
modest experiments.“ 

There is another aspect of looking at the matter, whic. 
was so well expressed at the time by Sir Oliver Loge 
that we cannot do better than quote his words: Ar 
enthusiast in Italy, he wrote, having learnt from 
Professor Righi about the production and transmission 
of Hertz waves across space, and their detection by t:e 
cohesion which they caused in a group of metallic filings, 
and being gifted, doubtless, with a sense of humour as 
well’ as with considerable energy and some spare tink. 
proceeded to devise a suitable form of coherer. to put 
it inside a sealed box and to bring it to England as a 
secret device adapted to electric signalling at a distaner 
without wires. Being influentially introduced to the chief 
engineer of the Government Telegraphs, who, presumal‘s, 
was too busy to remember what had recently been dore 
in the Hertz-wave direction, the box was announced a> 
containing ‘a new plan’ which had been brought te 
England.“ Lectures were given on it at both the Royal 
Institution and the Royal Society, and trials were made 
by the experienced official staff with their usual skill. 

“ Mr. Marconi is to he congratulated on the result of 
his enterprise; the newspaper Press of this and other 
countries have taken the matter up, popular magazine 
articles have been written about it, and so now at length 
the British public has heard, apparently for the first time. 
that there are such things as electric waves, which can 
travel across space and through apparent obstacles to a 
considerable distance, and can there be detected in a 
startling fashion. Thus the public has been educated 
by a secret box more than it could have been by many 
volumes of Philosophical Transactions and Physica! 
Society Proceedings; our old friends the Hertz waves 
and coherers have entered upon their stage of notoriety, 
and have become affairs of national and almost: inter- 
national importance. Every daily paper now has bulk- 
tins concerning the progress of the practical application 
of the invention. except in so far as it is stil]! beinz 
rivately worked by uninfluential individuals!“ 

How strange all this reads to-day. when the use of the 
wireless Press service is a routine matter, when our ever- 
ing’s entertainment consists of broadcast concerts, and 
when photographs of a prize fight in America are trans- 
mitted by wireless, and published in the daily paper a 
few hours later, without exciting any but a passing 
interest ! 
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NEXT INSTALMENT. 
Sir Oliver Lodge. the Pioneer of Tuning. 
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MARCONI REVISITS 
THE SCENES 
OF HIS YOUTH. 
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Senatore Guglielmo Marconi was born al Bologna, in 1874, 
and carried out his first experiments in wireless at his father's 
house, the Villa Grifone at Pontecchio. The friends of his youth 
recall how, in the attic of the villa, he toyed for ten hours out 
of the twenty-four with certain mystertous instruments which 
appeared to be devised to make the whole house lose patience. As 
the years passed, these singular toys became more complicated 
: and costly, so much so that it is said that on one occasion his 
: father threatened to throw out of the window all these useless 
: toys which distracted him from serious things. 

Nothing, however, would induce him to give up his experi- 
ments, and one day he confidently announced that he had 
discovered a system of transmitting telegraph signals over‘great 
distances without the need of wires. He then left for England, 
taking with him his great idea. This year, Senatore Marconi, 
now illustrious and world famed, has been revisiting the scenes 

: of his youth, and during a round of visits, celebrating the 
: thirtie{h anniversary of his first patent in wireless telegraphy, 
: he gave the following address reviewing the progress of his 
: inventions. ; 


0 
%%% „ „„„„%„%„%„%„%„„ „ „ „ „ „ „ „ „ „„ „„ „ eee „„ ee „„ „ eee eee 


Speech by Senatore Guglielmo Marconi 
at Archiginnasio di Bologna. 


INCE February, 1896, the date of my departure from 
S Bologna after my first experiments in wireless telegraphy 

—which were carried out at the Villa di Pontecchio—my 
life has been spent far from my dear Bologna. 

My remoteness has been caused by the force of cir- 
cumstances and not by any diminution in my affection for my 
native place. l 

Radiotelegraphy, which from the beginning appeared to me 
to be destined to form a connecting link for the thought of 
all the peoples of the world, required for its development a 
very great space, and I chose for my first laboratory the 
Atlantic Ocean. 


Debt to the Pioneers. 


From my youth, I would almost say from my boyhood, the 
experimenta] discovery of electric waves made by Hertz in 
confirmation of the mathematical hypothesis of Maxwell re- 
garding the electromagnetic theory of light, and the brilliant 
pursuit of such researches made by our great Bolognese 
physicist, Augusto Righi—to whose memory I always bow with 
devout admiration—had fascinated my mind and I soon had 
the idea, I might almost say the intuition, that these waves 
might, in a not distant future, furnish mankind with a new 
and powerful means of communication utilisable not only across 
continents and seas, but also on board ships, bringing with it 
a vast diminution of the dangers of navigation and the abolition 
ok the isolation of those crossing the sea. 

he happy results obtained over noteworthy distances by 
means of electric waves were, in my opinion, due in great part 
to my discovery, made in Bologna in 1895, of the effect of the 
so-called „antenne or ‘‘raised aerials” connected with both 
transmitting and receiving apparatus. Such a device was 
naturally the consequence of a happy inspiration, and our mind 
never forgets, however great the absence, the place where a 
rst nappy inspiration was born. 

Bat uring my forced absence from Bologna the memories of 
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Guglielmo Marcon! (left) as a child with his mother and elder 
brother, Alfonso. 


my native city often invaded my mind ; often enough during the 
eighty-six times I crossed the Atlantic, during the long periods 
of time spent in the solitudes of Canada and of Ireland my 
thoughts, which to many seemed fixed on the study of the 
apparatus which I had before me, flew far away instead, flew 
to my dear Bologna, to which I am bound by the most sacred 
affections and the dearest memories. 

Since I left Bologna in 1896 and obtained my first patent 
of invention on June 2nd of that year, immense difficulties have 
had to be surmounted to attain the purpose which I had set 
myself and in which my faith was never shaken, even when 
illustrious scientists had to express the most discouraging 
opinions. 

It had been objected that the curvature of the earth would 
inexorably hinder communications over distances greater than 
a few tens of kilometres, but I did not believe this, and I was 
soon able to prove by experiments conducted between the Lizard 
and the Isle of Wight in England, across a distance of 300 kilo- 
metres in which the curvature of the earth intervenes rather 
considerably, that it did not offer any obstacle to radio- 
telegraphic transmission. 


First Transatlantic Tests. 


It was then affirmed that transmissions over still greater 
distances were the dream of a visionary, but after the experi- 
ments I carried out in December 1901 between England and 
Newfoundland in North America, during which I succeeded 


in communicating for the first time across the Atlantic Ocean, 


everyone began to be convinced that very probably there would 
no longer be any distance in the world which could obstruct the 
propagation of electric waves. 

The happy result obtained by those first experiments of mine 
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between Europe and America encouraged me in the prosecution 
of my studies to face the solution of a difficult problem— 
commercial radiotelegraph communication between Europe and 
America and with so many other distant countries where the 
practical object to be reached would justify the risk of the 
expenditure of a huge capital for the execution of experiments. 


Discovery of Fading. 


In the experiments I conducted in the Atlantic during the 
winter of 1902 I found myself impeded by an unforeseen dif- 
ficulty caused by the effect of solar light on radiotelegraphic 
transmissions, a phenomenon I discovered during a voyage 
made on board the s.s. Philadelphia. In consequence of the 
effect of the light I found that at a distance of more than 700 
miles all reception became impossible when the sun rose; but 
with the increase of wavelength I found that this difficulty 
also could be overcome. 

Then all students of radiotelegraphy devoted themselves 
to the use of longer and longer waves, and thus from those 
of 1,000 and 2,000 metres there was a gradual transition to 
the use of waves which reached the length of even 30 kilometres. 

Other difficulties presented themselves as a result of inter- 
. ference between neighbouring. stations, a difficulty which, it 
seemed, would cause a very great limitation in the practical 
application of radiotelegraphy. But with new tuned circuits, 
which I patented in 1898 and 1900 and experimented with 
on the south coast of England, the greater part of such diffi- 
culties also disappeared. It was then proved for the first 
time that many neighbouring stations among those tuned on 
different waves could communi- 9 
cate simultaneously without in- 
terfering with each other. 

Following my first long - dis- 
tance experiments over the sea, 
it was affirmed that communi- 
cations across mouhtainous con- 
tinents would be impossible. 
But with the wireless experi- 
ments carried out during the 
voyage of the Royal vessel 
Carlo Alberto, which was 
placed at my disposal by H.M. 
the King of Italy, I was able 
to demonstrate that the Alps 
and the Pyrenees were easily 
surmounted by the electric 
waves I was utilising. 

But there always remained 
inexplicable periods of inter- 
ruption ; there also always remained great difficulties occasioned 
by the low sensitiveness of the receivers then used; and there 
also always remained the enormous obstacles produced by 
atmospheric electric discharges. 

It was then said that at that point the development of 
radiotelegraphy was finished; that its employment might be 
useful at sea for the safety of human life during navigation, 
but that its employment would be rather limited and rather 
difficult between distant continents. 


The Advent of the Valve. 


It was stated that radiotelegraphy would never be in a 
position to compete with other rapid means of communication 
over long distances, such as that carried on by cables. 

But even in the face of such observations often made offi- 
cially in the Parliaments of the great nations, I was never 
discouraged. We Bolognese often smile in the face of the 
most difficult situations. 

In fact, by means of the use of thermionic valves—a brilliant 
conception of Fleming perfected by De Forest, Langmuir and 
Armstrong in America, by Meissner in Germany, and by Round 
and Franklin in England—and by means of the use of balanced 
tuned circuits, of electric filters, of power amplifiers, and 
finally, of directional radiators, I succeeded in obtaining re- 
sults such as to ensure a regular radiotelegraphic service by 
day and night between Europe and America; and thus, in 
1918, I was able for the first time in history to communicate 


The Villa Grifone at Pontecchio, Marconi's birthplace. 
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from England to Australia, t.e., almost as far as the An- 
tipodes. over a distance of about 20, 000 kilometres. 

But to obtain such results huge and very costly installations 
were required, based on the use of many hundreds of kilowatts 
of electrical energy radiated almost equally in all directions; 
so that the object I had set myself, of finding a means of 
rapid communication more economical than that afforded by the 
ordinary wire or cable telegraph, seemed to a great extent 
frustrated. 

I then thought again of my first experiments at Pontecchio. 
I again remembered all I had then proposed to pursue by 
means of the radiation of electric waves concentrated in a 
beam by means of suitable reflectors. 


The First Beam Station. 


Thus, in 1917, at Genoa, where I devoted myself to par- 
ticular studies for military purposes, I made numerous distance 
experiments with the first beam (“a fascio ’’) apparatus, using 
short waves, that is, of two or three metres length. 

Yes! Beam system (“ Sistema a Fascio ). 

I do not now use any of these words because I am a Fascist 
and because Fascismo, for the fortunes of Italy, is triumphant. 

I always claim for myself the honour of having been the 
first Fascist in radiotelegraphy, the first to recognise the de- 
sirability of uniting in a beam (fascio) the electric rays, as 
the Hon. Mussolini has first recognised in the political field 
the necessity of uniting in a Fascio”’ the best energies of 
the country for the greatness of Italy. 

But long waves were no longer suitable owing to the 
use of my beam system, which system, instead of radiating 
the waves in all directions. con- 
centrates them in the desired 
direction almost like a beam of 
light projected from a reflec- 
tor, a system which the British 
Government has officially de- 
cided to use on the widest scale 
for direct communications be- 
tween the most important 
British Dominions and the 
Mother Country. 

And yet I was responsible 
for having caused the expendi- 
ture of hundreds of millions on 
long-wave stations. <A certain 
courage was therefore necessary 
to say Let us turn back.” 
But the Bolognese, after build- 
ing at Bologna one of the 
highest towers in Italy. did not 
hesitate to build near it another much lower one. 

In this respect I fortunately had no uncertainty. Near the 
longest wave stations I was the first to have constructed very 
short-wave beam stations. 
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Experiments on the Elettra.” 


In the practical study I carried out in the Atlantic for several 
months with the yacht “ Elettra in 1923 on the practical 
ranges of transmission of such waves, I was able to discover 
some of their very valuable properties unknown to science before 
that time. 

I thus gathered that by using short waves in installations cf 
very low power with reflectors it was possible to carry on the 
most regular, rapid and economical service by day and night 
hetween the antipodes of the globe, that is 3 England 
and Australia. . 

With such short-wave installations I was able in May, 19%, 
for the first time in history to cause the human voice, trans- 
mitted from England, to be heard and understood in distant 
Australia. i 

To-day there are thousands of ships equipped with radio 
telegraphy for the safety of human life at sea and to maintain 
the daily activity of the countless persons who cross the oceans; 
to-day wireless communications between Europe and America, 
the Far East and South America handle a huge traffic to the 
advantage of the growing demands of civilisation; to-day mil- 
lions of radiotelephonic receivers scattered in the most distant 
countries carry on continuous communication with the greatest 
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centres radiating news of everything of interest to mankind ; 
to-day, by means of circular radiotelephonic diffusion (so-called 
Broadcasting), public opinion can be kept calm during any 
popular disturbance which interferes with the peace-making 
work of the Press, as was proved on the occasion of the recent 
General Strike in England; to-day many hundreds of thousands 
of people find occupation, study and work in the new industry 
created by radiotelegraphy ; to-day aerial navigation is possible 
and safe up to the farthest bounds by means of radio communi- 
cation, as has been recently demonstrated by the great triumph 
of Italian boldness and technics obtained in the glorious 
„Norge expedition. 

The field of radio transmissions is continually getting wider, 
thus the radio transmission of photographs over long distances 
is already an accomplished fact, and even now the practical solu- 
tion of the great problem of television is seen to be possible 
in the near future. 

Before concluding, I would like to send a respectful greeting 
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to the numerous bands of efficient scientists, seekers after the 
truth, and humble workers scattered all over the globe whose 
work has contributed to make realisable the progress obtained ; 
I wish once more to record with deep admiration and reverent 
affection the great figure of Augusto Righi, who, with his genius 
and his indefatigable effort, did so much for the study of electric 
waves and to wrest secrets from Nature. 

The clever and classical work on the optics of electrical 
escillations accomplished here at Bologna by Augusto Righi 
led to results which, from the walls of his laboratory, became 
the admiration of the students of physical sciences throughout 
the world to the permanent benefit of mankind. 

Bologna, cradle of Art and Science, which gave birth to Gal- 
vani and Righi, is always the chosen home of him who has a 
reverence for study and progress. 

If my work, carried on during the thirty years which I have 
spent far from Bologna, may have made me in any way a worthy 
son of this city no greater prize could be conferred than the 
pride of having been born among you, in our beloved Bologna. 


NEW APPARATUS. 


Products of the Market. 


DECKO SUB-PANEL BRACKET. 


One of the best forms of receiver con- 
struction makes use of a vertical front 
panel secured to a base which carries all 
components except those actually oper- 
ated from the front. When a compact set 
is required it will be found better to ele- 
vate the baseboard so that apparatus can 
be secured to both sides, a practice which 
often provides an improved wiring layout. 


Adjustable bracket for securing the panel 
and base 


board and arr ed to support 
an elevated platform. 


An adjustable bracket for supporting an 
elevated sub- panel is now obtainable from 
A. F. Bulgin and Co., 9-11, Cursitor 
Street, Chancery Lane, London, E. C. 4. 
One end attaches to the panel and serves 
as a bracket, and the strip, which gives 
support to the sub-panel is adjustable, so 
that a baseboard varying in width can be 
accommodated. 

0000 


NON-CORROSIVE PLUG 
CONNECTORS. 


i Users of accumulator high-tension bat- 
9 5 must have observed how rapidly 
15 Ee tors corrode when inserted in 

„ eaa connecting bars for tapping off 
ee potentials. The brass is so 
apidly acted upon that a high resistance 
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connection soon results, and to overcome 
this difficulty the Edison Swan Electric 
Co., Ltd., of Ponders End, Middlesex, 
are now manufacturing plug connectors 
made of hard lead alloy. These can be 
plugged tightly into the lead connecting 
ars of the battery making a reliable non- 
corrosive contact. It is worth while, how- 
ever, to smear the plugs with a thin layer 
of vaseline before bringing into use. 


0000 
CROXSONIA PANELS. 


Many substitutes have been introduced 
from time to time for ebonite, particularly 
when used for the construction of instru- 
ment panels. Ebonite is a very variable 
substance, and unless known to he the 
product of a particular manufacturer may 
be of very doubtful composition and pos- 
sess poor electrical properties. It is when 
using the cheaper grades that the amateur 
runs a risk of impairing the operation of 
his set by creating an obscure fault caused 
by poor insulation. 

Croxsonia panels are not made of ebo- 
nite, and apparently contain no india- 
rubber. The surface, although black in 
colour, does not possess the rich matt ap- 
pearance of ebonite, and thus when first 
examined one feels a little prejudiced in 
adopting it for the construction of a set 
in spite of its exceedingly low price in 
comparison with ebonite. The principal 
property looked for in any panel is good 
insulation. The substance itself must be 
of infinite resistance and free from sur- 
face leakage, and when tested in these 
respects the Croxsonia panel was found 
to be entirely reliable, which is perhaps 
explained by the fact that oil is probably 
used in its construction, 

A clean hole can be made through the 
panel, using a sharp drill, though if the 
drill is blunt there will be a tendency for 
the surface to fray slightly and the 
turned-up edge can be easily cut away 
with a sharp biade or rose bit. 


provided. 


When a really cheap panel is required 
the use of a Croxsonia panel can be re- 
commended, though one does perhaps 
sacrifice a little as regards good appear- 
ance. The panels, which are about in. 
in thickness, can with advantage be used 
for setting up an elevated base behind 
the instrument panel, and, being exceed- 
ingly strong 0 not liable to warp, can 
be used for the support of heavy com- 
ponents. 

This panel is a product of the 
Croxsonia Company, 10, South Street, 
Moorgate, London, E.C.2. 


VERNIER CONDENSER CONTROL. 


One of the cheapest vernier controls 
on the market is produced by Johnson 
Company, 125, Rectory Road, Redditch, 
Worcester. It comprises merely a bracket 
carrying an india-rubber face pinion, and 
it is its extreme simplicity which contri- 
butes largely to its reliable action. 


An inexpensive vernier control which is 
age / attached by camping the bracket 
own under a one hole fixing nut. 

The small wheel is merely made to 
engage friction-tight on the edge of the 
condenser scale, the extent of friction 
being adjustable. It is attached to the 
condenser by clamping down under the 
one hole fixing nut, for which a slot 1s 
This vernier control is prac- 
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tically free from backlash, gives a posi- 
tive drive, and is as reliable in its opera- 
tion as the majority of more elaborate 
and expensive vernier dials. 

O00 0 0 


THE ONEMETER. 


In order to verify the correct operation 
of a receiver a reliable measuring instru- 
ment is essential. Apart from experimen- 
tal work, there are many determinations 
which it is necessary to make in main- 
taining a valve set such as filament and 
H. T. potentials, anode current and simple 
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UMENETER * 


A popular precision measuring instrument 
which by means of shunts and series re- 
sistances is suitable for making all the 
current voltage and resistance deter mina- 
tions met with in experimental work. 


tests of resistance. A new measuring in- 
strument which is particularly suitable for 
carrying out practically all the tests as- 
sociated with wireless apparatus is ob- 
tainable from Electradix Radios, 218, 
Upper Thames Street, London, E.C.4. 

The instrument consists of a reliable 
moving coil meter combined with a range 
of series resistances and shunts for mak- 
ing current determinations over a range 
of 20 microamperes to 20 amperes, voltage 
from 1 millivolt to 2,000 volts and resist- 
ance tests from 50 ohms to 50 megohms. 

The moving coil movement is of good 
design and is fitted with sapphire bear- 
ings. A current of 2 milliamperes is re- 
quired to give a full-scale deflection, and 
the figure of merit is 500 ohms per volt. 
The needle is of light construction and 
has an exceedingly fine knife edge where 
it passes over the scale. 

A novel constructional featare is the pro- 
vision of double contacts under the press 
button which throws the meter in cir- 
cuit, an additional resistance coming into 
operation on first pressing the key. Should 
a full-scale reading be obtained on first 
touching the key a lower resistance shunt 
or a larger series resistance will be needed 
for making the determination, and hy this 
means the instrument is to a large extent 


to a moderate applied voltage. 
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protected against damage. Assuming the 
deflection to be very small, with light 
pressure the contact key may be pressed 
home, making direct contact so that the 
exact reading can be taken. 

A range of 28 shunts is supplied, and 
with the smallest 1 division on a 50. 
division scale represents 0.05 mA., and 
with the largest the full-scale reading is 
20 amperes. By means of series resist- 
ances one division of a 75-division scale 


represents 2 millivolts. whilst with the 


largest multiplier a full-scale reading of 
2,000 volts is given. 

The instrument is supplied with a book- 
let of instructions describing a number of 
typical measurements met with in experi- 
mental work; the details are very com- 
plete and the determinations are worked 


‘out by means of simple examples. 
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NEW CRYSTAL. 


What would appear to be a new type 
of crystal detector is now marketed bv 
N.M.C. Detectors, 30, Princes Parade. 
Finchley, London, N.3. 

Although making use of a well-known 
and well-tried crystal, the detector is 


-novel in that a phosphor-bronze spring 


blade contact is supplied together with an 
under-contact plate on which the crystal 
rests. This form of crystal requires to 
he clamped down under a hard contact, 
and is therefore particularly robust and 
will not readily lose its adjustment. A 
good detecting point is easily found, and 
the need for critical adjusting screws can 
be entirely dispensed with. The resist- 
ance of the contact is higher than that of 
many other crystals, whilst the detector 
is not rendered insensitive when subjected 
It would 
therefore appear to be useful in reflex 
valve receivers making use of crystal 
detection. l 


l cooo 
ATHOL EARTHING SWITCH. 


It is often considered advisable as a 
precaution against damage by lightning 
not only to earth the aerial but to en- 
tirely disconnect the receiving apparatus 
from the aerial system. This is accom- 
plished in the new Athol earthing device 
manufactured by the Athol Engineering 
Company, Seymour Road, Crumpsall, 
Manchester, by combining a two-pin con- 
nector with an automatic switch. 

As is the practice with all Athol pro- 
ducts, the insulating material used is 
porcelain and is shaped with a recessed 
base to accommodate the switch action, 
protecting it from moisture and corro- 
sion. The aerial and. earth wires are 
brought to a pair of terminals which join 
to a pin and socket and to which connec- 
tion is made by a porcelain-mounted con- 
nector. The plug on the base piece is 
not rigidly mounted but acts as a plunger, 
and ig pressed home when the instrument 
plug is pushed into place, and by this 
means the aerial earthing switch is moved 
to the “off” position. Withdrawal of 
the connector lifts the movable plug and 
earths the aerial. 

The device forms a convenient method 
for earthing the aerial, and the 
danger of leaving the aerial connected 
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through to the receiver is overome 
because it is readily apparent that 
the plug connector must be withdrawn. 
Being under lin. in width the switch is 
easily accommodated on a window frame 
and is quite inconspicuous. Although the 
design of the connector might suggest the 
use of a twisted flexible lead for connect 
ing up with the receiver it might be men- 
tioned that the use of two single rubber- 
covered flexibles is preferable. 
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Athol aerial earthing switch fitted with 
plug-in connector or the instrumest 


This accessory has other applications, 
and, in particular, may be employed as 2 
terminal point for loud-speaker exten- 
sion, the several extension points being 
series-connected. The switch action is 
of simple construction, and, as can be 
seen from the accompanying illustration, 
only a very small insulating bush is pro- 
vided to break the circuit. 
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TRADE NOTES. 


No Connection. 


The Oxford Wireless Telephony Com- 
pany, Limited, of Queen Street and New 
Road, Oxford, have asked us to state that 
they are in no way connected with the 
„Oxford Wireless Co., of London. The 
former company was registered at Somer- 
set House as a private limited company 
in November, 1922. 

0 0030 
New Premises. $ 

Messrs. Hambling, Clapp and Co., Ltd., 
the wireless specialists, are now occupy- 
ing new premises at 21, Garrick Street, 
W.C.2. 
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A Showroom Fire. 


Messrs. Priestley and Ford, the wire 
less manufacturers, advise us that the fire 
which occurred in their Carrs Lane Show- 
rooms, Birmingham, on September 25th 
has not interfered with the conduct of 
business. and that large stocks of all 
lines advertised in their catalogue sre 
available. 
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News from All Quarters : By Our Special Correspondent. | 
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| Delay over Geneva: Plan—The “ Shadow Cabinet . Spotlights in the Studio—A 
5 Question about Chamber Concerts —B. B. C. in Financial Straits. 
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Geneva Plan Again Postponed ! 

, The introduction of the new Geneva 
wavelength scheme is again postponed, 
prany until the end of November. 
Several stations appear to be having 
trouble in making the necessary adjust- 


„ ments. 

j 0000 

Birmingham Heterodyned by Frankfort. 

The wavelength changes will be wel- 

¿ comed with special heartiness by 

L listeners to Birmingham, who have re- 
F cently been troubled by heterodyning 
X:from Frankfort. A Birmingham corres- 
F pondent informs me that a strong hetero- 
‘dyne note is observable every evening 

- alter 8 p.m., and a similar experience is 

' reported by listeners to SIT in various 
>- parts of the country. 
` The trouble has been caused partly by 
i the fact that Frankfort recently increased 
> its power to 5 kw. 
: o oOo 


The New B. B. C. Chairman. 


The appointment of the Earl of Claren- 
don, now an Under-Secretary for the 
Dominions, as chairman of the new cor- 
poration, brings to an end a most interest- 
ing period of intelligent anticipation,” 
during which nearly everybody with any 
_ claim to public recognition was “ named ” 
In connection with the new post. 
`- It is understood that Lord Gainford 
will be a member of the corporation, and 
* that the services of Mr. Reith will be 
retained. 
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“Shadow Cabinet ” at. Work. 


I hear that the Shadow Cabinet,“ as 
the board of the new corporation has 
frequently been called, has begun budget- 
ing for a period as long as ten years 
ahead, j.e., the corporation will have a 
mandate for ten years and will try to 
map out its probable revenue and expen- 
diture for the whole of that period. The 
indication that Lord Clarendon’s appoint- 
ment took place three months ago sug- 
gests that the Shadow Cabinet has 

n in existence for a considerable time. 
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The Leningrad Station. 


The Leningrad broadcasting station 
has undergone great changes recently, and 
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is now carrying on experimental trans- 
missions on 940 and 1,400 metres. Its 
aerial power has been increased, and there 
is every prospect that the new station 
will be eventually one of the most effi- 
cient in the north of Europe. Listeners 
in Scandinavia report excellent reception 
of the tests at present being made from 
Leningrad. 


THE NEW CHAIRMAN. The Ear! of 
Clarendon, appointed by the Government 
as chairman of the British 3 
Corporation, which will take over con 

of the broadcasting service on January ist. 


Silent Mondays at WGY. 


WGY, the Schenectady station, now 
signs off every Monday evening at 11.30 
p.m. G.M.T. in order to allow listeners 
an opportunity for experimenting in 
long-distance reception. 


A Dazzling Idea. 

If a motorist were to state that he 
enjoyed being caught in the full glare of 
another man’s head light we should know 
what to call him. And yet, strangely 
enough, the variety artist in front of the 
microphone so enjoys being dazzled that 
the B.B.C. has begun experiments with 
spot lights! 

The idea was carried into effect a fort- 
night ago and again during the variety 
turn at 2LO on Thursday last. It is said 
that. the performer benefits. from the 
atmosphere of the theatre which the spot 
light creates. 

©0000 


That Theatre Atmosphere. 


The B.B.C., I am told, intend to pursue 
the idea of manufacturing a theatre 
atmosphere by darkening the portion of 
the studio occupied by the skeleton 
audience. 

This is all very well, but it seems to 
leave the ordinary listener in the cold. 
Steps should be taken to introduce the 
theatre atmosphere into the home. 
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Appropriate Devices. 

A beginning could be made by issuing 
a variety of ingenious contrivances to all 
listeners who care to apply for them. 
Among these would be the Iron Heel,” 
a weighty piece of apparatus which the 
listener would apply to his toes, five 
minutes after the opening of the play, to 
represent the advent of the late-comer. 
A hat squasher would also be desirable, 
while the height of realism would be pro- 
vided by an electric fan sending a draught 
down the listener’s neck. But, of course, 
if the B.B.C. really wished to develop the 
idea conscientiously, it could engage a 
fleet of express vans to deliver suitable 
refreshment for consumption during 
intervals. 

0000 


News from Sweden. 

Interest in broadcasting is steadily in- 
creasing in Sweden. No fewer than 
25,000 new listeners have taken out 
licences during the summer months, and 
the total in that coyntry now amounts to 
round about 210,000. 
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Diabolo ! 

If you wish to pick a quarrel with 
Senor Calles, President of Mexiço, just 
breathe into his ear the word “ broad- 
casting.” And then look out! 

President Calles, I learn, is baffled and 
infuriated by the activities of a secret 
broadcasting station which transmits a 
daily denunciation of his political policy. 
So far all efforts to locate it have failed. 
Which is very annoying. 

; o O 


Chamber Concerts and the Public. 
Does the B.B.C. take a risk in admit- 
ting the general public to chamber con- 
certs of the intimate kind provided last 
week by the Hungarian String Quartet 
at the Grotrian Hall? A friend who 
attended the concert tells me that the 
microphone was suspended only a few 
feet above the heads of the audience, 
and if it had occurred to any of these 
worthy people to speak an encouraging 
word to their listening acquaintances 
nothing could have prevented them from 
using the microphone for the purpose. 
0000 


An Interesting Comparison. 

In view of the fact that I listened to 
the same concert v:a wireless, our ex- 
perience afforded an interesting subject 
for comparison. In the hall itself annoy- 
ance was caused not only by chattering 
in the stalls, but by the strains from a 
pianoforte in an adjacent room which 
seriously intruded on the quartet's 
pianissimo passages. Neither form of 
disturbance was noticeable by wireless, 
which seems to suggest that tlie micro— 
phone is agreeably selective! From the 
listener's point of view the Grotrian Hall 
appears to be admirably suited to broad- 
casting, with just sufficient echo to give 
a pleasing resilience of tone. 

0000 


Oscillators, Please Note! 


A Quiet Evening” is the title of 
a play to be broadcast from Newcastle 
on October 18th. 

0000 
Programmes Criticised. 

The latest tale of woe reaches me from 
a little boy who missed his bedtime story 
one day last week owing to the last 
minute postponement of the Children’s 
Hour in favour of a speech by an eminent 
divine on a topic far beyond my little 
friend's EE asin: 

No thinking person, of course, expects 
the B.B.C. programmes to give universal 
satisfaction, especially when we are still 
unprovided with regular alternative trans- 
missions, but at the present moment there 
appear to be more than the usual number 
of complaints. 

It is noticeable at the moment that 
unusual economy is being practised by 
the programme directors, 
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A Question of Cash ? 

It is entirely a question of money.“ 
I was told at Savoy Hill. ‘ While the 
Post Office persists in limiting B. B. (. 
expenditure to £500,000 per annum, 
monetary considerations will always be 
an incubus where anything ambitious is 
concerned.” i 
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FUTURE FEATURES. 
Sunday, October 17th. 
Loxnpon.—The Cherniavsky Trio; 
Helen Henschel; Children's 
Service from Westminster 

Abbey. 

BIRMINCHAu.— Ethel Fenton (con- 
tralto), Mary Abbott (solo 
pianoforte). 

CarpirF.—The Royal Welsh Glee- 
men, Herbert Tree (tenor). 
Monday, October 18th. 
Lonpon.—Easthope Martin Pro- 
gramme; The Piper, Lyric 

Drama in one act. 

CakbDirr.— Recital of My Favour- 
ite Songs by Frank Titterton 
(tenor). 

MANCHESTER.—A Token to Cam- 
bria. 

NE wWCAsTIX.— Nuit Napolitaine.“ 


GLascow.—Scottish Towns Series 
Glasgow Programme. 
BELypadr.— Play: The 
Calls.” 
Tuesday, October 19th. 


Lonpon.—Plunket Greene Inter- 
pretation in Song,” with illus- 


Doctor 


trations. 

BOURNEFMOUVTH. — British Fro- 
gramme. ; 
Carpirr.—The Bubbles Concert 

Party. 
ABERDEEN.—Station Revue Com- 


pany present Bon Accord 

Nights.” 

Wednesday, October 20th. 
Lonpon.—‘* Grey Ash.” 
BırMINGHAM.— Popular 

Four Countries. 

Thursday, October 21st. 


Lonnon.— Second B.B.C. National 


Music of 


Concert, conductor Albert 
Coates. Frederic Lamond, 
solo pianoforte. Broadcast 


from H.M.S. Victory,“ re- 
layed from H.M. Dockyard, 
Portsmouth. 
LiıverrooL.—Civic Week, Sir Archi- 
bald. Salvidge, The Future 
Development and Possibilities 
of Liverpool.” 
Friday, October 22nd. 
Lonnon.—Recital of Sir Landon 
Ronald’s Songs. Contemporary 
British Composers interpreted 
by Gordon Bryan. 
BovrNeĪMovTH.— Violin and Piano 


Recital — Margaret Holloway 
and Vera Wise. 

CaRDIfrr.— The Kiss, by George 
Paston. 

Grascow.—Liszt Anniversary Re- 
cital, Francisco Ticciatti, 
piano, 

ABERDEEN.—Liszt Recital, Julien 


Rosetti, pianoforte. : 
Saturday, October 23rd. ; 


Loxpox.—‘' My Programme,“ by 
a Professional Footballer. 
GLASdo W. — Humorous Sketch, 


„here and Back.” 
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Programmes. 

Incidentally, do many people realix 
that it is generally cheaper to engage a 
classical quartette for an evening 44 
chamber music than a popular dans 
band? FHighbrow programmes ar 
not necessarily an indication that the pro 
čramme directors are suffering fro 
musical prectosity. They may mean 
something entirely different. 

o oOo 
An Old Favourite. 
Gounod's Faust will be performed 


in the London studio on Friday, October 


15th. Miss 


“ Marguerite." 
Š 0000 


Mignon Nevada will be 


A Gramophone Development. 


How much the gramophone of to-dav 
owes to the perfection of broadcasting 
was very clearly shown on Monday, Octo 
ber 4th. when I enjoyed the privilege cf 
attending the first public demonstration 
of the Pauatrope, given at the Cate 
de Paris by British Brunswick, Ltd. 

The Panatrope is an ordinary gramo- 
phone—with a difference, viz., the 
mechanical vibrations imparted to the 
needle are translated into electrical im- 
pulses which are applied to a low fre- 
quency valve amplifier; this, in tum. 
uperates a Rice-Kellog loud-speaker 
The net result of this arrangement is that 
practically every frequency originally 
recorded is reproduced with uncanny 
faithfulness, and when the record is one 
of the new electrically recorded type the 
effect is startling. 

0000 


Reproduction of Organ Pedal Notes. 

The piece de resistance of the demon. 
stration was the reproduction of an organ 
solo as played by Mr. Herbert Dawson. 
Pedal notes, if they lacked the volume of 
the higher registers, were undoubtedly 
present to a degree never observable in 
an ordinary gramophone. Among the in- 
terested people who witnessed the demon- 
stration I saw Captain Ecker.ley, who 
seemed considerably impressed. 

Count Anthony de Bosdari, who con- 
ducted the demonstration, told me that 
the Panatrope is the outcome of experi- 
ments over a period of four „cars. It 
has occupied the attention of the Radio 
Corporation of America, the General 
Electric Co. of America, the Westinz- 
house Manufacturing Co., the Britisk 
Thomson-Houston Co., and the Brunswick 
Balke Callinder Company. 
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What the Channel Islands Think. 


Which station is most, popular with 
listeners in the Channel Islands? Ac- 
cording to a recent plebiscite taken by 
an experimenter in Jersey, the following 
figures were obtained :— 

33 per cent. listened to Bournemouth 

in preference to other stations ; 

17 per cent. listened to Daventry, While 

50 per cent. . listened to beth Baurne- 

mouth and Daventry equally. 
It would be interesting to compare 
figures with other parts of the country. 
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The Editor does not hold himself responsible ſor the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless World.“ Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 


n AND GOVERNMENT CONTROIl. 


E Behind the Scenes.” 
“he does not voice the unanimous views of all Civil Servants 


— 


Sir, — I also am a Civil Servant, and, though not yet near the 
retiring age, I claim to know something about Government 
management as well as your correspondent signing himself 
It is well to let the public know that 


in his exaggerated condemnation of alleged Civil Service 
“inefficiency.” 

It is well known that all organisations of any magnitude, 
whether Government departments, railway companies, or trading 
bodies under private enterprise, find a certain measure of uni- 
formity of procedure is rendered necessary by their size and the 
ramifications of their undertakings. Organised propaganda has 
succeeded in persuading the public that this red tape, as ıt 
is called, is confined to public departments, from which the 
inference is blandly drawn that private enterprise is in every 
way advantageous and is entirely free from abuses. 

If „the regulations are constantly changing,” it is in order 
to keep abreast of changing needs, and this argues the very 
flexibility which Behind the Scenes js so anxious to deny. 
As a member of a revenue department I know personally that 
this is the case, and I can only say that your correspondent is 
unfortunate in his departmental choice. His example of de- 
partméntal rules is the vague and unconvincing kind so dear 
to the mind of those whose béte noire is the Civil Service. He 
does not state the reason for the prohibition of lino ” before 
a publie counter, nor indeed any particulars needful for a 
critical Examination of the case he cites. This is strange, as 
he would be required to set out his facts with the fullness 
and pre- sion of a legal document if he made an allegation on 
any matter officially. 

Speaking for my own department, I am proud of the effi- 
ciency of its personnel and the prestige it enjoys in general 
with tha trading public. I do not feel a Civil Service pawn,” 
nor habe I any difficulty in keeping abreast of instructions as 
well as Jhing my work. The assumption that responsible public 
officials who frame regulations are themselves incapable of 

ringing common sense to the task—an assumption. which 
a only the rank and file with any intelligence—is merely 
Cnildish, ` 

However, granted that the new control will be the commence. 
ment of an era of crass ineptitude and stupidity, is Behind 
the Scenes so illogical as to uphold the granting of a mono- 
poly of broadcasting to a trading organisation? His opinions 
on Government control may command respect if he is prepared 
to follow them to their logical conclusion, and maintain that 
the ether should be free to all who wish to enter into com- 
mercial competition. On his own showing tHe preclusion of all 
competition ought by now to have reduced the B.B.C. to the 
very state of bureaucratic fatnity which he deplores in Govern- 
ment departments proper. ALSO BEHIND THE SCENES. 

Octobet 3rd, 1926. ö 


AMERICAN RECEPTION. $ 


oair, With reference to the letter of Mr. G. Goodwin in the 
ctober 6th issue of The Wireless World regarding American 
A 5I 


broadcast reception, I think it is very good for thé 300 to 500 
metres band. On October Ist, when I was listening in for 
some French amateurs on 40 metres, I heard a faint. carrier 
wave on 32 metres. After I had got the station tuned in I 
found it was U 2XAF. The time was 10 p.m. B.S.T. (4 p.m. 
American time). I had him for an hour. He then said 2X AF 
was signing off, and would be working again on 32.79 metres 
on Monday, Tuesday, and Friday next, at 4 p.m. This is the 
first time that I have picked up American broadcasting when 
there has been daylight on one side of the Atlantic. I was 
using a two-valve receiver (0-v-1) at the time. 
Windsor. ARTH S. WATFORD (2BVK). 
Oct. 6th, 1926. 


THE POLICY OF THE B.B.C. 


Sir,—May I be permitted space in your columns to pass a 
few comments on points raised in the letter from Mr. G. Cheers 
Chaloner in your issue of September 29th? ‘3 

SELECTIVE APPaRATUS.—The existence of a paper such as 
World Radio testifies to the widespread interest in the recep- 
tion of foreign stations, which naturally presupposes the wide- 
spread use of selective apparatus. The insistent demand for 
selectivity is also reflected in the constructional articles which 
appear in the leading wireless journals. The public is, there- 
fore, fully prepared in the matter of selectivity for the changes 
which the B.B.C. propose. 

CRYSTAL. RECETIVERS.— The cost of valve receiving apparatus 
is now within the reach of crystal users, who paid £4 10s. for 
a crystal set in the early days of broadcasting—when the 
B.B.C.’s ‘‘ crystal ’’ policy was first enunciated. 

Are all crystal users living in a state of security and con- 

tentment? Most of them, I think, would gladly make the 
necessary change for the sake of the improved service they 
would receive, but obviously there is no object in making any 
change until there is actually an alternative programme to 
receive. When the time comes to scrap crystal receivers the 
loss will be infinitesimal, and will not involve vast sums 
if we are to believe Mr. Chaloner’s statement in his second 
paragraph that a very large proportion are constructed from 
the most crude apparatus.” 
-= Daventry.—If your correspondent feels oppressed by the 
curses heaped by manufacturers on this station, he will find 
refreshing relief in a tour through Devon and Cornwall, or 
through Norfolk, where thousands of listeners blessed the advent 
of the long-wave station. This point turns out in favour of 
the B.B.C.; here they have evidently put the interest of the 
listener before commercial considerations. : 

INTERFERENCE.—It is too much to expect the B.B.C.—an 
entertainment organisation—to attempt to influence the network 
of marine communications which has been established on an 
international basis before broadcasting was thought of; and if 
it were to attempt this it would naturally have to apply to 
the appropriate authority, namely, the Postmaster General. This 
can hardly be described as sheltering behind the Post Office. 

Oct. 6th, 1926. PER CRYSTAL AD VALVE. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “Information Department.” Each separate question must be accompanied by a 
stamped addressed envelope for postal reply. | 


that it is quite in order for the emissio 
to be low. It is obvious that since the 
anode resistance is 500,000 ohms and the 
H.T. voltage is not raised proportionately. 
then the normal plate current can .only 


A Knotty Problem. 
I recently constructed an L.F. amplifier 
consisting of one resistance coupled 
stage and one transformer coupled 


to considerably lower the value of this 
condenser. Provided that such lowering is 
not carried too far, no loss of the lower 
musical frequencies will occur. This is 
fully gone into in two special articles 


stage. Since I used a detector valre 
with a high amplification factor and published on page 395 and page 857 of our be a few microamperes and not a matter 
an impedance of about 100,000 ohms, issues dated September rd, 1925, and of milliamperes, as in the case of more 


customary arrangements, using a choke 


December 16th, 1925, respectively. 
or low resistance in the plate circuit 


00030 


I made my anode reaistance about 
five times this value tn accordance 


with the instructions given in your 
article Coupling L.F. valves” in 
your May 26th issue. My coupling 
condenser and leak had values of 0.1 
mfd. and 0.5 megohm respectively. 
To my great surprise I got little or 
mo increase in amplification over that 
obtained with a valve of half the 
amplification factor. On the adrice 
of a friend, I raised the value of the 
grid leak. This had the effect of 
increasing volume very greatly, but 
distortion was very bad. Can you 
explain where I have gone wrong? 
PTC. 


It was perfectly correct to make the. 


anode resistance five times the value of 
the valve impedance, and if this is not 


An Apparent Error. 


In the article on te Everyman's Four- 


Valve Receiver” it is specified that 
the detector valve be a Cosmos 
S. P. 18 Green Spot,’ which consumes 
0.3 amp. at 1.6 volts. A siz-volt 
acumulator is used, and it is speci- 
fied that two fixed resistors of 7.5 
ohms and 15 ohms be used in series. 
This gives a total of 224: ohms in 
series with the valve, which is ap- 
parently an error, as it faila to agree 
with the formula recently given by 
you in reply to another reader for 
calculating the value of fxed 
resistors. D. H. K. 
The formula necessary for finding the 


This is, of course, purely a question of 
Ohm’s Law. Since the plate current will 
be so small it is obvious that we require 
only a small electron emission from tbe 
valve filament. One great advantage oi 
running the filament dimly in this manner 
is the enormous increase which will be 
obtained in the life of the valve. 
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Loud- speaker Impedance. 

I have recently purchased a loud-speaker, 
and upon exumination I find that the 
magnets are wound to a resistance 
of 750 ohms. Must I employ a step 
down transformer? D. B. R. 

If the loud-speaker is to be used after 

a modern type of power valve there is n0 


correct value of resistance to interpose 
between valve and accumulator in order 
to regulate the filament current to the 
value specified by the valve maker is a 
perfectly straightforward one. It is 


R= G where R = the required resistance 


need to interpose any transformer, but tBe 
loud-speaker may be connected directly in 
the plate circuit of the output valve. II 
the loud-speaker is of this comparatively 
low resistance the gauge of wire with which 
it is wound will be heavier than usual. 
and this will be of great advantage m 
eliminating the possibility of breakdown 
under the influence of the comparatively 
heavy plate current of the power valve. 
If the lovd-speaker is to be used after 
a valve of comparatively high impedance, 
a step-down transformer will be necessary, 
but a special type will have to be par. 
chased since the ordinary type is designed 
mainly for 120-ohm windings. Of course, 
even in the case of a low impedance out- 
put valve, a 1 to 1 ratio output trans 
former may be used if it is desired to 5 
the steady plate current out of the loud- 
speaker windings altogether. Alter 
natively, of course, a choke filter circuit 
may be employed. 


done and the value remains at the usual 
value of 100,000 ohms or so, there will be 
no increase in amplification whatever when 
using a valve of high amplification factor. 
Now your grid leak must he considered 
as being virtually in parallel with your 
anode resistance, and it is obvious, there- 
fore, that this component must be kept 
at a much higher value than the anode 
resistance in order that it may have a 
minimum effect in the matter of reducing 
the effective resistance of the anode re- 
sistance. With an anode resistance of 
100,000 ohms a grid leak value of 0.5 
megohm is ample, but if the anode re- 
sistance is raised to 500,000 ohms it is 
necessary that the grid leak be raised to 
2 or 3 megohms in value. This will give 
the required volume, but distortion will 
he caused owing to the fact that the 
large 0.1 mfd. coupling condenser will be- 
come charged up owing to the high value 
of the leak. It is necessary, therefore, 


in ohms, E the difference between the ac- 
cumulator voltage and the specified valve 
voltage, and C the specified valve current. 
In the case of an S. B. 18 Green Spot valve, 
therefore, which consumes 0.3 amp. at 1.8 


volts, the value of R equals 335 which 


equals 14 ohms. It would appear then 
that the values specified are excessive. It 
can be shown by Ohm’s Law that with 
this high resistance in circuit the current 
flowing through the valve will be con- 
siderably below 0.5 amp. The result of 
this, of course, will be that the emission 
from the valve filament will be very low. 
Now a moment’s consideration will reveal 
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“LET YOUR FRIENDS LISTEN.” 


HEN we consider for a moment what is the nature 
of broadcasting, we realise that more, perhaps, 


than any other public service it 
should be unrestricted in its dis- 
tribution. Broadcasting will never 
have achieved its ultimate goal 
until cvery unit of the population 
is in a position to receive broad- 
casting, and not only receive it 
but to do so with a degree of per- 
fection which leaves little distinc- 
tion between the sounds broad- 
casted and those received, whether 
in the nature of speech or music. 

It should be the aim of every- 


one of us to assist in bringing 


about the state of affairs where 
wireless is installed satisfactorily 
in every home. It is with the ob- 
ject of furthering this aim that the 
idea of a National Wireless Week 
has been put forward, and is re- 
ceiving the support of the B.B.C. 
as well as every section of the 


wireless industry and the public 


concerned in the extension of 

l:roadeasting in this country. 
National Wireless Week will 

take effect from November 7th to 


13th inclusive, and during that period the Broadcasting 
Company will provide something very special in the way 
of programmes calculated to enhance the ever-growing 
National Wireless Week is 
not promoted by any paper or concern for ‘fhe purpose 
It is a combined campaign where every 
firm or interest participating will do its best to stimulate 
public interest in broadcasting during that week. 

we want to explain what is expected of our 
If you are interested in the 


popularity of listening: in. 
of self- publicity. 
Now, 


readers during this period. 
B 11 
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objects of National Wireless Week, and feel that it 1s 
worth while to devote a little time and trouble to en- 
couraging your friends to recognise the interest and value 
attaching to broadcasting, then what we ask you to do 


is to let your friends listen“ 
during National Wireless Week to 
your own set. Choose from 
amongst your friends those who ` 
have not yet got broadcasting at 
home, and give them the oppor- 
tunity of appreciating for them- 
selves the enjoyment and interest 
to be derived from good reception. 
We feel particularly confident in 
the ability of our readers to pro- 
duce encouraging results from their 
activities during Wireless Week 
because we can count on them to 
let their friends hear what good 
reception is like, and we have no 
fear that the new recruits will be 
entertained to anything which does 
not do justice to what may be re- 
carded as the modern standard of 
quality in broadcast reception. As 
far as we can judge, there will not 
be much opportunity for the public 
to forget about National Wireless 
Week because on every hand they 
will be reminded of it. Frequent 
announcements on the subject will 


be made by the B.B.C., whilst the manufacturers are 


| TheNATIONAL | 


WIRELESS WEEK 


NOV 7*-13" 


534 


= 


i 2 


„ —Wͤ —————ͤ w — 3 oe 
— — 4 Aj 
5 eee 
DO Ia, 
Ya 


OCTOBER 20th, 1026. 


An All-wavelength Long-range Receiver. 


l an edict went forth throughout the land that users 
| of all forms of H.F. amplification (reaction ex- 

cepted) were to be taxed, and the Chancellor of. the 
Exchequer were to set out in person to collect the tax, 
he would probably find that at the end of his labours he 
nad not collected enough to pay his ‘bus fare back home, 
not through any reluctance on the part of the average 
Wireless uset to part with good money (for, indeed, the 
maintained high price of valves and wireless apparatus 
zenèerally bears eloquent testimony to the ease with which 
wireless devotees are separated from their money), nor 
yet because the great majority of listeners prefer to stick 
to the local station or have a predilection for getting 
results on distant stations by reaction alone, for the large 
number of valves which would be found performing 
neither the functions of detector nor an L.F. amplifier 
would be silent witnesses to the contrary. Perhaps the 
centlest method in which to reveal the horrible truth is 
to state that were the tax to be imposed on users of 
H.F. stages as distinct from uses of H.F. amplification, 
then the exchequer woul”. 
benefit exccedingly. 

The truth is, of course, 
that the average H.F. stage, 
whether on a high-priced 
commercial set or home-built 
“ Whoopadyne,’’ is of very 
little use—that is, as an 
H.F. amplifier, although as 
a provider of automatic re- 
action effects it has its uses. 
Several months ago the 
writer was employed in the 
task of designing a fool- 
proof receiver intended to 
give loud-speaker results 
from the Daventry station, : 
and one or two of the nearer 


Fig. 1.—The theoretical circuit 


` 


stations on the normal broadcasting band of wavelengths. 
He at first considered the inclusion of some form of vari- 
able reaction control, but decided that this was too diff- 
cult, as the set was intended for elderly people who-were 
completely non-technical. It was eventually decided to 
incorporate in the receiver an arrangement which would 
give a satisfactory and unvarying degree of“ automatic 
reaction on the whole wavelength range over which the 
receiver was designed to tune. After many experiments 
it was found that a stage of tuned anode coupled H.F. 
“ amplification ° was the best way of doing this, and 
excellent results were obtained on several quite distant 
stations, albeit the actual H.F. amplification obtained 
was very small, except perhaps on the Daventry wave- 
length, although even the it was not great, most of 
the amplification being due to automatic °’ regeneration. 
This is a point which most users of inefficient stages of 
H.F. amplification fail to realise. They normally at- 
tempt to prove the efficiency of their H.F. stages by 
stating that using their receiver as a detector (without 
reaction) and I.F. only, 
2LO only can be received, 
whilst the addition of their 
H.F. stage at once brings in 
3L0. Quite so, there are, 
of course, ways of applying 
the principle of regenera- 
tion other than by using a 
swinging coil or a throttle 
condenser. 

Now, it may 
noticed that in all the re- 
ceivers which he has de- 
scribed in the pages of this 
journal, the writer has de- 
| liberately kept off the use 

of H.F. amplification, and 

has mainly described re- 
B 12 
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Neutralised Tuned Anode Broadcast Receiver. 


ceivers which made use of regeneration naked and un- 


ashamed rather than decently concealed in the guige of - 


valve and tuned anode. Now, however, he is about to 
describe a receiver using a stage of H.F. amplification 
and also a little regeneration. The H.F. stage, how- 
ever, is intended to provide real genuine H.I. ampli- 
fication, the regeneration control being mainly for the 
improvement of selectivity, although the writer is quite 
unabashed at admitting that without its aid many stations 
now receivable would not appear in the receiver's reper- 
toire. The réason why the writer has decided to describe 
it is because not only is he convinced that the receiver is 
quite a good one, but also because he feels that the re- 
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cent. of the valve amplification factor, as was pointed out 
by the writer in a theoretical article on this matter in- 
the May 26th issue of this journal. We can never obtain 
the full amplification factor of the valve unless we 
make the external resistance infinitely high, but still, go 
per cent. will give us very good results if we can get it.“ 
Unfortunately, however, the valve electrodes and the asso- 
ciated wiring of the valve have a certain capacity which 
must be considered purely and simply as a- condenser 
shunted in parallel with the resistance. | 

Now, at frequencies round about one million per secon: 
corresponding to the broadcasting wavelengths, even a 
small condenser has not a very high impedance, and so 
we can therefore consider the resistance and condenser 


The arrangement of the components is simple and straightfor ward. 


ceiver will have a very strong appeal to a by no means 
small section of readers, namely, that section which 
desires one or two stations on the loud-speaker, and a 
very large number on telephones with a minimum of 
trouble. 


Systems of H.F. Amplification. 


Before proceeding, however, with the description of 
the receiver, it would not be out of place to run briefly 
over the different methods of H.F. amplification which 
have been attempted from time to time. Ignoring reaction 
Proper, which is, after all, only a form of H.F. ampli- 
fication, probably the most fundamental circuit for H.F. 
amplification is the resistance amplifier. Here we have 
a high anode resistance in the plate circuit of the valve, 
and, provided we make the resistance from five to ten 
times the valve impedance, we can obtain about go per 
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as being merely two resistances in parallel. Now, we 
know that when two resistances are in parallel the re- 
sultant resistance is lower than that of either constituent 
resistance, and the effect is the same, therefore, as if 
we had lowered the value of the anode resistance, thereby 
sacrificing a great deal of our amplification. A study 
of the curve published on page 702 of the May 26th 
issue of this journal wilt render this point clearer. Of 
course, on long wavelengths (. c., low frequencies) the 
impedance of this shunting condenser represented by the 
valve capacity is much greater, since the impedance of a 
condenser increases as the frequency decreases. We 
should expect, therefore, that an increased efficiency 
would be obtained on long wavelengths, which is, of 
course, exactly what does happen, and on lower fre- 
quencies still the impedance of the valve capacities is 


-so high that the external resistance value is not lowered 
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Fig. 2.—Dimensional details. S the front panel. Drillin 


sizes are as follow: 


A, 7/i6in. dla.; B, 3/din. dia.; C, 3/i6in. dis.: 


§/32in. dia.; E, 1/3in. dia.; and countersunk for No. 4 wood screws. 


at all, and consequently resistance coupling for low- 
frequency amplification is perfectly efficient. 
Various attempts have been made from time to time 


to improve resistance amplification by employing low- 


capacity valves of the test tube type. In Germany special 
valves ? have now been produced in which the whole 
H.F. amplifier, ¢.¢., valve, 
condensers, ecte., are all mounted in the glass envelope 
of the“ valve,” thus eliminating long connecting wires 
and reducing stray capacity effects to the minimum. 
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anode resistances, coupling 


Very promising results have been obtained in this manner 
even down to 70 metres, but such ‘‘ valves are not yet 
generally available in this country, although they are on 
sale to the public in Germany. 

The next logical dev elopment is the choke-coupled 
HF. amplifier. Now, a moment's thought will make it 
clear that, if capacity effects are ignored, the resistance 
amplifier should be cqually efficient on all wavelengths, 
since a pure, non-inductive resistance offers an equal 
impedance to all frequencies. The impedance due to an 
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Fig. 3.—Detalls of the baseboard layout. 
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Neutralised Tuned Anode Broadcast Receiver. 

inductance, however, increases as the frequency increases, 
and we should expect, therefore, that the choke-coupled 
amplifier would be more efficient on short wavelengths 
than on long wavelengths, and so, indeed, it would be 
were it not for the effect of valve capacity, which exerts 
exactly the same effect as in the case of a resistance 
amplifier, so that actually the choke amplifier is more 
eficient on longer wavelengths than on shorter wave- 
lengths up to a certain point, where efficiency again drops 
off owing to the inductance not being sufficient. This 
can be remedied by making the choke inductance higher 
by adding more turns of wire, but this, unfortunately, 
increases the self-capacity of the choke. and so efficiency 
on the shorter wavelengths becomes stil! less. It will 
be realised from the above that a choke is at a greater 
disadvantage than a resistance, because not only has 
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have a large capacity in shunt with our coil, it is obvious 
that stray capacities across the anode coil will not matter 
much, but will merely have the effect of slightly decreas- 
ing the setting of the variable condenser for a given wave- 
length over that which would be obtained without the 
self-capacity effect. Yet we all know how flat is the 
tuning and how poor is the amplification given by a tuned 
anode. What, then, is the cause of this? The trouble 
this time is the lowness of the valve impedance, which 
we can regard as being merely a resistance shunted across 
the anode coil. Now, the whole tuned anode circuit 
offers a very high impedance to the frequency to which 
it is tuned, and for the sake of illustration we may con- 
sider the tuned anode as being merely a very high re- 
sistance of several megohms value, except that it acts as 
a high resistance to one frequency or a narrow band of 
frequencies only, the impedance offered to other fre- 
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Pian view giving general idea of layout and wiring. 


it to contend with valve capacity, but also the added 
effect of the self-capacity of its own windings, which in 
a resistance (except in some poor specimens of the wire- 
wound type) is absent. 


Tuned Anode Coupling. 


Now, in a choke amplifier we depend on what may be 
called the impedance effect of a high inductance to A.C. 
currents to give us our results, and we have no use what- 
ever for capacity, but essay to make the choke have as 
large an inductance as possible without appreciable capa- 
city (by using a large number of turns of wire suitably 
wound). In the tuned choke system, or tuned anode 
System, as it is more commonly called, we do not depend 
for our impedance on a pure inductance effect, but 
depend upon a resonance effect, and we use a choke or 
anode coil of comparatively few turns and, therefore, of 
low inductance), and tune it to resonance by means of 
a parallel variable condenser. Now, since we already 
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fication at all frequencies. 


quencies being, of course, only a few ohms. Since, 
therefore, our external resistance is so very much higher 
than the internal valve impedance, it is obvious that we 
ought to obtain almost the full amplification factor of 
the valve coupled with excellent selectivity, since the 
value of the external resistance should be very small for 
frequencies other than the narrow band to which it ts 
tuned. 


Effect of Valve Resistance. 


Unfortunately, however, it will readily be appreciated 
that our high resistance of many megohms is of er little 
use to us, since in the case of a general-purpose valve 
we have virtually a 30,000 ohms resistance shunted across. 
It is well known that we often shunt a resistance across 
the secondary of a poor intervalve transformer in order 
to flatten out the peaks and get more or less even ampli- 
Tt is well known, also, how 
great is the loss of overall amplification which occurs 
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Neutralised Tuned Anode Broadcast Receiver. 

when such a resistance is used. ‘This loss of amplification 
and flattening of the resonance peak (?.¢., flattening of 
tuning) is exactly what occurs in a tuned anode circuit. 
It is obvious, therefore, that if we are going to improve 
things we must either remove this resistance altogether 
or raise it to a very high value. We cannot remove it 
without removing the valve, but we can raise it a little 
by using a valve of higher impedance. Even the highest 
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with as high an amplification factor as possible, but it is, 
of course, of little use having a valve with a high amplifi- 
cation factor if it has a low impedance, and so, therefore, 
we must also have a valve with as high an impedance as 
possible. A valv2 with an impedance of 1 megohm and 
an amplification factor of ioo would suit us admirably 
if we could get it, but at present no such valve is avail- 
able, which is unfortunate, since the simplicity of the 
tuned anode with its great flexibility from the point of 
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Fig. 4.—The practical wiring diagram. 


impedance valve we can get, however, has a very small 
impedance when compared to that of the tuned anode 
circuit. There are valves appearing on the market to- 
day with an impedance of 100,000 ohms or so, and we 
certainly can do better with them than with a 30,000 
ohms general purpose valve, but still it is not good 
enough. What we want, therefore, is first of all a valve 


view of an all-wavelength receiver using plug-in coils bas 
an undoubted appeal. At the moment, however, the 
ordinary tuned anode is almost useless, although the 
writer looks forward confidently to the day when the 
valve manufacturers will wake up to the possibilities of 
this simple and straightforward arrangement and give Us 
suitable valves. The futility of attempting to use a low 
B 16 
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Neutralised Tuned Anode Broadcast Reeeiver. 
impedance power valve in conjunction with the tuned 
anode system need not be stressed, | | 
Before leaving the question of tuned anodes, two points 
require noting. The first is that in every choke coupled 
amplifier there is a certain frequency to which the choke 
shunted by its self-capacity and the self-capacity of the 
valve is resonant, and when it resonates, of course, it acts 
purely and simply as a tuned anode on the particular 
frequency to which it resonates. Many commercial H.F. 
chokes or the market resonate i 
somewhere in the neighbour- 
hood of the frequency corre- 
sponding to the Daventry 
wavelength, and quite 
reasonable amplification may 
be obtained on that station. 
The second point which re- 


quires noting is that the 
ordinary type of plug-in 
H.F. transformer with 


tightly coupled primary and 
secondary, one of which is 
tuned, acts purely and 
simply as a tuned anode. 


Transformer Coupling. 


It is, in fact, the tuned 
anode in disguise,’ the 
capacity coupling between 
the two windings being so 
strong that no true trans- 
former action is obtained at 
all, irrespective of whether 
or not an attempt is made 
~to provide a step up in 
voltage by means of put- 
ting more turns on the secondary than the primary. 

Being thus baulked of getting much H.F. amplification 
or selectivity from the tuned anode, we must adopt 
various subterfuges to overcome the evil effects which 
we have discussed. Undoubtedly the best method is to 
wind a special H.F. transformer having a ratio between 
primary and secondary and having a minimum capacity 
coupling between primary and secondary. In this 
manner we can get a true transformer action to take 
place, and a real step up in voltage takes place betweén 
primary and secondary, and, moreover, we can get 
selectivity. A modern receiver employing such a system 
in which an actual H.F. amplificatión of about forty 
times can be obtained (as compared to the two or three 
times given by the average tuned anode) was described 
in last week’s issue of this journal. Unfortunately, 
however, the H.F. transformers owing to the nature of 
their construction do not readily lend themselves to inter- 
changeability, and even if a method were devised of 
overcoming this by a suitable plug and socket arrange- 
ment, the baneful capacity effects thus introduced 
between primary and secondary windings would prob- 
ably set at nought all our efforts in designing a good 
transformer. We are thus rather limited in the appli- 
cation of the H.F. valve to more than one band of 
wavelengths. Having these things in mind, the writer 
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Home constructed coils of this type can be used if desired. 
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considered it to be not unduly amiss to return to the 
tuned anode and see whether something could not be 
done to improve it and obtain reasonably good results 
without waiting for the valve manufacturer to better 
himself. The outcome of the writer’s cogitations is the 
present receiver, which has more than fulfilled expecta- 
tions. We will now proceed to examine it in detail. 
Referring to Fig. 1, it will be seen that we at once 
throw away half the voltage set up across the tuned 
circuit by the incoming signal, since the grid-filament 
path of the valve is shunted 
across only half the tuned 
circuit, and therefore only 
half the voltage is applied to 
the valve. This looks like 
a bad start, but, fortunately, 
we get it all back in the 
anode circuit by connecting 
the plate-flament path of 
the valve (i.e., anode and 
H.T.+) across one half of 
the tuned circuit. The 
result is that the anode cir- 
cuit gives us a step-up ratio 
of 2 to 1 as in a trans- 
former, the top half of the 
coil acting as the primary 
and the whole coil acting as 
the secondary of an auto- 
transformer. We thus get 
back in the plate that which 
we lost in the grid circuit. 
But surely we are no better 
off than when we started. 
What have we gained by 
this circuit juggling? Just 
this; we have, as it were, 
taken the low resistance due to the low valve impedance 
which in the normal tuned anode circuit is shunted across 
the choke coil and applied it to only half the coil, thus 
enormously reducing its effect. In addition, of course, 
we are going to be sensible and use a high impedance 
valve for the H.F. stage. Thus both the H.F. amplifi- 
cation and the selectivity obtained is greatly enhanced. 


Designing for Selectivity. 


We are also out to get a little selectivity in the grid 
circuit, and so shall not make use of the brutal method of 
shunting the aerial and earth system across the whole of 
the tuned grid coil, and therefore the circuit will have 
to be neutralised to prevent perpetual oscillation. This 
is easily arranged for, and by mounting the neutralising 
condenser on the panel we.can use it judiciously to 
provide us with a certain amount of regeneration, not 
so much for improving range, which is excellent without 
it, as for the purpose of improving selectivity. On the 
normal broadcasting wavelength the aerial should be con- 
nected to A,, A, being used only for Daventry and similar 
long-wave stations, whilst A, should only be used with 
a short indoor aerial. The detector and L.F. portion 
of the receiver are perfectly conventional and need no 
elaboration. It will be noticed that the same system of 
volume control is used as in the case of Everyman’s 
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LIST OF COMPONENTS. 


1 Ebonite panel, 20in. x Sin. x jin. 
1 Baseboard, 20in. x 7hin. x jin. 
J Cabinet to match (Eunice). 
2 S.L.F. Vernier condensers with vernicrs (Ripaulls). 
g Neutralising condenser (McMichael. 

“ Dimic” coil holders (McMichael). 
: 0:0001 mfd. fixed condenser, with clips (McMichael). 
1 0-0005 mfd. fixed condenser, with clips (McMichael). 
1 0:001 mfd. fixed condenser, with clips (McMichael). 
1 Grid condenser and leak (McMichael). 


Approximate cost 


1 


Four-valve Receiver,“ recenily described in this journal. 

Probably the only point on which the set builder requires 
information is the two tuning coiis. Either the com- 
mercial coils shown in the photographs of the set may be 
used, or home-made coils may be constructed in accord- 
ance with the photograph on page 539. If Dimic ’’ coils 
are used No. r coil should be used in both positions for 
the normal broadcasting wavelengths, No. 3 sufhemng for 
Daventry and Radio Paris. If home-made coils are to 
be used T general design shown on page 539 should 
be used. Valve pins and sockets are used for the purpose 
of interchangeability. Do not forget to leave a gap 
between the two halves of the winding for the purpose af 
allowing space for the fitting of the centre contact valve 
pin. An ebonite or Paxolin former should be used. 
3 inches in diameter and 34 inches in length. For the 
normal wavelength band 60 turns of No. 24 D.S.C. may 
be used, 250 turns of No. 36 S.S.C. being used for the 
Daventry and Paris wavelength, a centre tapping being 
made in each case. 

With regard to results, let it be said at once that the 
H. F. amplification obtained is not the same as that given 
by a receiver of the“ Evervman’s Four’? type, but 


Peete wee See : SO — —3j0ũ ꝛ ãꝓx 333333 


1 4-+to-1 ratio L. F. transformer (G. E. C.). 
» 3 Valve holders (Brei wood). 
J Rheostat, 60 ohms (Burndept.) 
1 Rheostat, 2 ohms (Burndept.) 
2 1 mfd. condensers (T.C.C.). 
1 2-volt grid battery (He llesens). 
Terminal strip (Edison Bell). 
1 Pair telephone terminals (Belling Lee). 
3 Plugs and sockets for aerial ‘Lamplugh). 


£7. © o (without cers. 
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provided we use a high impedance valve it is very good 
indeed, far better than in any ordinary tuned anode set, 
and a number of stations can be easily tuned in without 
resort to the reaction. control. The selectivity in the 
London suburbs is not, of course, sufficient to enable 
Bournemouth to be tuned in free of London withcut 
resorting to the reaction control. Actually, the writer 
recommends that the set be first neutralised in the norma! 
manner and then slightly unbalanced in order to obtain 
a slight regenerative effect on all stations. The 
neutralising condenser need not then be touched again 


unless it is desired to receive a station within a few 
metres of the local station wavelength. - By skilful 


juggling with the reaction control it is possible to go very 
close indeed to the wavelength of the local station. 
With regard to valves, the writer has so far obtained 
best results with a D.E.5B in the H.F. and detector 
positions, and a D.E.5 output valve. In the twe-volt 
class best results have been obtained using a Mullard 
P. M. 1H, P. XI. II. I', and P. MI. 2 in the order named. 
and in the Cossor range with a “ Point One.“ Red Band 
in the H.F. stage, a ‘“ Point One. Black Band as 
detector, and a ‘Stentor Two for the power valve. 


London, S. W. II. 


Nome. 
Great Britain. —G 20, 2NF, aNd, (August 14th to September 13th.) 
QA, 2BA, BY, BM, 20, BVO. AVN! Calls Heard. 10 Af its And Wr en. 
T, 200, 2LZ, SUW, SHU, SPM, 58K. P, IX VI., IBHS. 180K. 180 T, ICH, 
58Zz. 58D, SWV. SWif, SQI, SMA, SK. 5 ; 1CJC, 1CLV, 1CMN, IDM. 1DU, IFA, 
510, SMB, 61%, 6KK, ONO, 6MU? 6RD, Extracts from Readers ILC, 1LN. 1MY, 1QB. 18ZG, 1UW, 12K. 
ORM, ov. GTX. OLR, C. CW. PU, L 2AMD, 2ARM. 2K TE. 2APD. 2BGZ. 
Kk, 6YU, GYV, 6VD, GVP, 6ZA, 62C, ogs. 2URB, 2h. 2GK, 2GY. 21, MU, 
6UZ. i : z  ®NAD, 2NAF, 22V, ZZW, za W. CAJT. 
(0-v-2 Reinartz). Alfonso Marullo, ůJ— ᷑c4kͥ0Ak ee a en ie eee ery • ee ee eee ee 2 re SBCK, SRZ, 51. 3KF, oVy, SUV 3WF, 


(J ICU.). FHI, FH6, FA3. DH9, DM9. Uruguay: 320. 4AM, 41 „ 4PK, ARM., 4NH, SAVQ. 

London, W. I. Y 2. K, 10D. Brazil: BZ 1AF, 140,  8BUY, 8KF, 81. P, 8PK, 9DNG. OLN, 
(September, 1926.) LAR, ZAM, l 2AF, 6LA, OR. SNI, WIZ. Belgium :—B RI, M8, O8, US. VS. 
U.S.A.: U 1A AE. 1BHS, 1BJK, 1002. PT4, PT5. Chile: CH 2LD, II. J. 2 KR. K44, V33, 4AA, 422. Italy ey IAP, 
1CIB. 10K P, 1DI, IKK, IRD. UW. WL. Mexico: M 1N, IK. 1A. IAY. U. S. X.: 1 AU, 1BA. 1BE, 1CW. iGW. Sweden : 
178. 17T SAMI 2b OBL OBUY U 2APV, 2UK, CWP. SACB, ARAI, —SMUK, SMVI, SMXR, SALYC, SMZN, 
OCXL 2610 IMD. 2WC 3ZAY ADI). 40, 601, CTO. N. Africa: O AN, SOT, Holland :--N PB2, PB3, PCG, 
CFT 81006 BAT BALY AVP. Ca AOL, ASZ. Morocco: OCRB, FM 8MA, PCPP, PCRR, O LY, O PM. 0 TH. 
nda: CIAR Brazil: BZ 1a C. TAD, dul, ICW, ITA. Java: AND, ANF, Germany K 12, K8, LO, Pe, 4B, 4SM. 
IAM, 140, 1AP, 1AR. 1BI OAR DAC PKN. China: BXX. HVA. Egypt: Spain :—EAR4, EAR20. EAR, EARZI. 
210. Aeee R ACS AFI Miscel. SUC: Arabia: TJ CRJ. Austria: 0  Finland:—S 2ND, 2NG, 2NM. Den- 
laneous: NET. OCRB 110 vo l AA. AB, AM. Yugo-Slavia: YS 7KK, mark :—D 7XF, 7XU, 7ZG. Brazil: 
: i i 3 TNN. Various: SGT, SGC, LPI, AGC, BZ 1AB, 14C, "LAF, 14I, 1AK, 1AW, 


XI. W. Pilpel (G 2BZC). 


Hammersmith, W.6. 


(August 20d to September 25rd.) stant inople), 


CRE2, WGY, WNP, WVE, 
NITZ NTT (U.S. S.“ 
VOG, Q SKP, RCRL, 70. 


W VR. NKF, 
at Con- 


1BD, 1BI, 1AM, 1CA, 1QA. New Zea- 
land. :—Z "AI, 340. Miscellaneous :— 
LA IE, E XD, MIN, OGP, HL, T 
PAV, R INN, R 1UA, Y 24k. 


‘Scor pion is 


Austiulia: A 2LD, SKN, 3BQ, 3BD A wv C ), VKP, PTR, ASX, BZH, c 
awa ot ’ ’ 2 X, 
1 101 re ‘DH, 7CW, TAA. New Zea- SAB, GX 6MU, 3XP, NIDK, HIK, BN GLKY, VIM, OO, FM 8ST. ý 
land: 4% 4. AC, 448, 3AF, SAM, SAT, Sk2. (O-v-1 Reinartz.) On 28 to 48 (0-v-1 , Reinartz) 25-50 metres. 
SAA, 2PG, 2X A, AAA, Argentine: R metres. H. E. Whatley. H. W. Rutledge. 
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Sold by all good Radio Dealers 


BUY BRITISH HEADPHONES 


The British eee -Houston Co., Ltd. 


BIQ Advertisements for “ The Wireless World ” are only accepted from firms we believe to he thoroughly reliable. 
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VALVES Se" 
Make your 


last a long time - 


EARY journeys and tire- 
some delays caused by 
run-down accumulators 
can be almost eliminated 

by using the new SIX-SIXTX 

Point One Valves. 


To begin with, our complete 
range possesses the great advan- 
tage that such a low current 
consumption - barely ‘1 amp. 
can be enjoyed by all wireless 
enthusiasts, whether their I..T. 
supply be 2, 4, or 6 volts. 

Then again, with the special 
filament used in the new 
Sixty Pont One Valves, it is 
unnecessary to heat this clement 
to incandescerce to | rocduce the 
requisite electronic emission for 
perfect results. Six-Sixty valves 
work at such a low temperature 
that there is absolutely no 
alow whatever from the 
filament when operating at the 
rated voltage, in fact there are 
no valves on the markct to day 
that can boast of a longer Iife, 
because there are no valves 
that operate at a loser tem- 
perature, 


Six 


| astiv, CVery advantage of 
the special lament is utilised to 


the highest degree possible by 


the new Six-Sixty Duo Tri- 
angular sistem of Suspension 
to pre dc the perfect valve. 


After exacting cnd exhaustive tests’ 
Messrs. A. J. Stevens & Co. (1914), 
Ltd., have decided to standardise 
SIX-SIXTY Valves in their famous 
“ Symphony” Range of Receivers. 


Descriptive leaflet S.S. 
9-26, giving full par- 
ticulars of complete range, 
free on application. 


SIX-SIXTY VALVES 


Better by Six Times Sixty 


5A 
THE ELECTRON CO.. LTD. Triumph House, 189, Regent Street, London W. I. 


Mention of The Wireless World.” when writing 


accumulator charges 


THE WIRELESS WORLD 


to advertisers, will ensure brompt attention. 
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COLUMBIA DRY BATTERIES FOR 
CONTINUOUS AND EVEN DISCHARGE 


Use Columbia for every radio battery purpose. Unlike your ordinary 
baticries, their current drains evenly and eliminates hum and distortion, 
Then again, the voltage drops gradually, which prevents a sudden fall in 
recepvon volume. Colunibia Radio “A” Cells are designed to discharge 


the greater part of their useful energy before their voltage drops to 
approximately .S volts. 


Columbia 


Send for our free instruction bote, How to get the most out of your radios batteries” 
and Choosing and using the right radio batteries.” It is astonishing what will resil" 
in economy of operation cnd improved quality of reception when you hare definite 
knou ledge as to the correct use of your raalo batteries, - 


J. R. MORRIS, 15-19, KINGSWAY, LONDON, Ws. 
Telegams : Colcarprod, London. Telephone : Gerrerd 3038. 


Scottish Representative. John T. Cartwright, 3, Cadogan Street, GLASGOW, 


— electric 


light in your 
home —2 


GET YOUR 
H.T. SUPPLY | 
FROM THE MAIN S? 


You can make sure of a perfect 

and constant High Tension supply, 

entirely free from crackling, hum 
or ripple. 


TUDORADIO 
MAINS UNITS 


can he connected to the nearest 
Current con sump- 
Ho “J re be ible A | -ouble » 
on is Negligible, and troublesome 
and expensive can be 
away with once and for all 


Price 35 / complete 
conec 
PROS for 


There are two 
direct current A.C for T H E Yj U D O R A DIO 
alternating currents. There is no C)MPANY, LIMITED, 
risk to your valves or set with either Tudor Works, Park Royal, 
of them. Ask your dealer for London, N.W.10. 

details or apply direct to: Telephone: Wembley 41. 


USE TUDORADIO MAINS UNITS 


R20 


TUDORADIO 
JUNIOR 


D.C. 
MAINS 


lamp socket. Output volts 109 
batteries 


types : 


and 
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A Section Devoted to the Practical Assistance of the Beginner. 


IMPROVING LOUD-SPEAKER 
REPRODUCTION. 

Nowadays there is a distinct ten- 
dency to use last stage or output 
valves of greater power handling 
capacity than hitherto, in order to 
avoid the introduction of distortion 
due to overloading. Some amateurs 
effect a similar improvement in this 
respect by increasing the H. T. volt- 
age even beyond the limit recom- 
mended by the manufacturers; this 
practice, unfortunately, will reduce 
the life of the valve, but generally 
not unduly so, provided that the ex- 
cess voltage is not very great, and 
that anode current is kept down by a 
corresponding increase of negative 
srid bias. 

There are, however, one or two 


drawbacks resulting directly from the - 


passing of a heavy anode current, 
whether this is due to the use of 
high-power valves or to increasing 
the H.T. battery voltage applied to 
ordinary valves. In the first place, 
the life of the battery itself will be 
shortened, but this trouble must be 
inevitably faced if really good 
quality with considerable volume is 
to be obtained. A disadvantage more 
difficult to detect is that connected 
with magnetic saturation of the loud- 
speaker itself. If the steady direct 
curreut flowing through its windings 
is sufficient to give rise to saturation, 
it will be found that pulsations due 
to incoming signals will not have 
their proper magnetising effect, and 
reproduction will at the best be lack- 
ing in crispness. It will be clear 
that when an iron core is magnetised 
nearly up to its limit by the passage 
of a current through its associated 
windings, any increase in this current 
cannot exert a proportionate attractive 
force on the diaphragm. 

The magnetic systems of many 
loud-speakers designed some time 
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ago, when even small-power valves 
were rare, will be found to saturate 
at quite low currents, while not a few 
of the later types are unsuitable for 
connection directly in the anode cir- 
cuits of low impedance valves. 
Luckily, it is a fairly simple and 
comparatively inexpensive matter to 
prevent the occurrence of this trouble 
by using the so-called “ filter cir- 
cuit ’? shown in Fig. 1 (a). A low- 


Fig. 1.—(a) A choke-capacity output 


circuit. At (b) its connections to the 
loud speaker terminals of an existing set 
are shown. 


frequency iron core choke is inserted 
in the anode circuit of the output 
valve and across it are connected the 
loud-speaker and a large fixed con- 
denser. 

The impedance value of the choke 
is not critical, provided that it is 
several times greater than that of the 
loud-speaker windings; in practice, 
from about 20 to 30 henries is suffi- 
cient. A condenser of 1 mfd. is suit- 
able; its function, of course, is to 
pass low-frequency impulses through 
the loud-speaker and to deflect the 
steady D.C. component through the 
choke. 

This arrangement can usually be 
connected directly to the loud-speaker 


— 


terminals of an existing set witliout 
any internal alterations, as shown in 
Fig. i (b); should there be a shunt- 
ing condenser across these terminals. 
however, it will be as well to transfer 
it to the loud-speaker. $ 

As the filter is used primarily to 
prevent the bad effects of saturation, 
care must be taken that the choke 
itselt is beyond suspicion in this 
respect. Several manufacturers now 
specify the safe working current of 
their products, “and the choice of a 
suitable value can easily be made 
after a study of the characteristic 
curve of an output valve which will 
show the current passing with a given 
H.T. voltage, and grid bias. 

The windings. of a disused I.. I. 
transformer will often serve as a 
choke, provided they have an iron 
core of large cross sectional area, and 
not too great a number of turns. 
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SATURATION OF L. F. TRANSFORM 

CORES. l 
When choosing an L.F. trans- 
former, special attention should be 
paid to the manufacturers’ statements 
regarding the type of valve in whose 
anode circuit it is to be connected. 
Generally speaking, a very much 
greater current will flow through tne 
primary winding when a low imped- 
ance valve is used than will be passed 
by one of the medium-impcdance 
type; if the transformer is primarily 
designed for the latter, it may be that 
the windings, iron core, and air-gap 
in this core are so proportioned that 
magnetic saturation occurs when quite 


a small current—even less than that 


taken in the anode circuit of a power 
valve—is flowing. 

If the core is already saturated by 
the steady direct current from the 
H. T. battery, it will be fairly obvious 
that changes in this steady current due 
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to received signals will not have their 
full magnetising effect, with the result 
that voltages acrcss the secondary will 
no longer be in proportion to changes 
in primary current, and distortion will 
be produced. 

The best way of overcoming trou- 
bles due to this source, short of 
changing the transformer or valve, is 
to reduce the H.T. voltage, at the 
same time making an appropriate re- 
duction in grid bias, and also in the 
amplification of preceding stages, to 
ensure that the valve, which will now 
have a smaller power-handling 
capacity, is not overloaded. 

These changes should be made 
while listening carefully to signals, as 
saturation is generally indicated by a 
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certain wooliness ’’ which is difficult 
to describe, but is fairly easily recog- 
nisable. 

If a manufacturer refers to his 
transformer as being suitable for fol- 
lowing valves of moderately high im- 
pedance, great caution should be 
exercised if using it in conjunction 
with any other type, and perhaps. 
before doing so, it would be advisable 
to obtain a definite expression of 


_ Opinion as to its suitability for the 


Proposed purpose. 
0000 


MEASURING H. T. VOLTAGE. 

The cheaper types of ‘‘ moving 
iron ’’ voltmeters take a fairly heavy 
current for their operation, and are 
hardly suitable for measuring the 


DISSECTED DIAGRAMS. 
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voltage of a dry-cell H.T. battery. 
Indeed, very serious harm may be 
done to the cells if it is applied 
across the battery for any length of 
time. 

Users of this type of instrument 
would be well advised to measure the 
voltage of their batteries in compara- 
tively small sections, making a note 
of the readings between the various 
tapping points, and then adding to- 
gether these voltages to obtain the 
total. Although the meter may read 
up to 120 volts, it is best to take the 
pressure across a section only large 
cnough to give a clear reading. By 
this method the current taken from 
the battery will be considcrably -re- 
duced. 


Step⸗bysstep Wiring in Theory and Practice. 
No. 46.—A Crystal Detector with L.F. Amp! fer. 


In this series of diagrams it is hoped to make clear the sleps to be taken in converling theory tnlo 


practice in the construction of various typical wireless receivers. 


The circuit shown below is suifatle 


for use at short ranges in cases where the volume given by a plain crystal set is insu fficien!. An 
earth connection for thz batteries is often necessary, ant is SD in dotted lines in Diagram 3. 


Aerial and carth are ‘oined to an induct- 
ance coil, across which is connected a 
variable tuning condenser. 


Th crystal. and transformer primary 

(with by-pass condenser) are connected 

acro3s tha tuned circuit. The trans- 
former secondary— 


Is joined to grid and filament, a bias 
battery belng interposed. Anode and 
filament circuits are completed. 
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A Section Devoted to 


CRYSTAL DETECTOR. 

The diagram shows how an ordi- 
nary single-pole double-throw knife 
switch may be converted into a twin 
crystal detector. 

Small fragments of crystal are 
forced into spring contacts on each 
side of the moving arm which may 
be opened slightly with a screwdriver 
if the gap should be too narrow for 
the crystal specimen which it is re- 
quired to use. Spiral catswhiskers 
are soldered to each edge: of the 
switch blade in such a way that they 
come in contact with the crystal when 
the blade is moved from side to side. 
Provided that the pivot is suitably 
adjusted to provide the requisite de- 


CA TSWHISKER 


CRYSTAL 


S.P.D.T. knife switch converted to a 
crystal detector. 


gree of friction to the movement of 
the switch arm, a very fine adjust- 
ment of contact pressure is possible, 
and since the switch blade is invari- 
ably provided with an ebonite handle, 
the hand need not come into contact 
with any metallic portions of the de- 


_ tector during adjustment. C. H. W. 
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SECRET SWITCH. 

It is often advisable to fit a secret 
switch in some part of the circuit to 
prevent an unauthorised person from 
operating the receiver. 

The diagram shows a switch of this 
type incorporated in one of the spade 
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terminals connected to the L.T. bat- 
tery. A short length of gin. diameter 
ebonite rod is drilled and tapped 
No. 2 B.A. to take the spade terminal 
at one end, and in the other end a 


SSMS 11/17 
4 


CUI e,. 


` Combined spade terminal and secret 
switch 


1in. length of No. 2 B.A. serewed 
brass rod is held in position with a 
lock-nut. ‘The L.T. lead is clamped 
to the end of this screw in the usual 
way by means of the small knurled 
collar provided. To disconnect the 
L.T. battery the spade terminal is un- 
screwed half a turn, which has the 
effect of introducing a small gap into 
the L.T. lead. 

In order to camouflage the rather 
unusual appearance of the modified 
spade terminal it will be advisable to 
provide both L.T. leads with termi- 
nals of this kind to match, and the 
ebonite tube should be threaded from 
each end with a taper tap in order 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where . 
necessary, of devices of experi- 
: mental interest for inclusion in this: 
section. A dull emitter receiving : 
valve will be despatched to every 
reader whose idea is accepted for: 
publication. 
i Letters should be addressed to the Editor, } 
“Wireless World and Radio Review," Dorse i 


Tudor Street, London, E.C.4, and } 
marked Ideas. ; 


. 
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House 


New Ideas and Practical Devices. 


that the spade terminal may fit tightly 
and not give a clue to the existence of 
the switch device by reason of its 
slackness.—G. H.S. 
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COUPLING INDICATOR. 

Now that coil holders, together 
with valves, etc., have been banished 
to the back of the panel, some sort of 
indicator such as that illustrated in 
the diagram is necessary to enable the 
operator to tell the degree of coupling 
between the two coils without having 
to look inside the cabinet. 

A small hole is drilled in the panel 
at a point a little above the top of 
the fixed vertical coil so that the 


mounted 


indicator for coils 


| Coupling 
behind the panel. 


thread will clear the top of this coil 
when the moving coil is horizontal. 
One end of the thread carries a small 
weight and pointer which moves up 
and down a scale engraved on the 
front panel as the coupling between 
the coils is varied. The hole in the 
ebonite panel through which the 
thread passes should be countersunk 
on both sides to prevent fraying of 
the thread.—A. F. F. 
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“LET YOUR FRIENDS LISTEN.” 

Ilave you read about National Wireless 
Week, November 7th-13th? The subject 
is dealt with in this week's Editorial.“ 

00 00 
QUICK WORK. 

Less than a month after the fund was 
started, all the money needed to secure 
wireless for every bed in the Finchley 
Memorial Hospital has been subscribed. 
The collection was organised by the Daily 
News. s 

l 0000 
DEATH OF WIRELESS PIONEER. 

The death is announced in Boston of 
Mr. George Davis, vice-president and 
general manager of the Tropical Radio 
Company. Formerly a director of the 
Radio Corporation of America, Mr. Davis 
had been an intimate friend of Marconi 
and Edison. 

O00 00 
MANCHESTER WIRELESS 
EXHIBITION. 

Under the auspices of the Evening 
Chronicle, a wireless exhibition is to be 
held in the City Hall, Manchester, from 
Tuesday next, October 26th, until Satur- 
day, November 6th. The speeches at the 
opening ceremony will be broadcast, and 
band music from the Hall will also be 
transmitted. 

O00 00 
**ELECTRIC NIGHT.” 

To-morrow (Thursday) thirty-five broad- 
casting stations in America will celebrate 
“ Electric Night,“ marking the forty- 
seventh anniversary of Edison's inven- 
tion of the carbon filament lamp. Special 
programmes suitable to the occasion have 
been prepared by leaders of the American 
electrical industry. 

O0 00 
RUGBY WIRELESS TRAGEDY. 


Mr. Ralph Leary Oldfield, an engincer, 
was electrocuted at the Rugby wireless 
station last Week through coming in con- 
tact with a high-tension terminal in the 
power house. The deceased was alone at 
the time. but subsequent inquiries 
showed that he had attempted to enter 
the high-tension enclosure without first 
shatting oft the power. 

This is the first fatal accident to occur 
in the history of the station. ` 


NO MORE BRAIN WAVES? 

Dr. J. H. Dellinger, the American re- 
search worker, is reported to have said 
that he does not expect any new radical 
radio inventions.” 

He is not referring, of course, to broad- 
cast weather forecasts. 


A glimpse of the 
room of the Helsingfors 
military wireless station which now 
broadcasts concerts on 318 metres at 


FINLAND CALLING. 
transmittin 


intervals. A ‘‘ radiojouket ” 


regular 
microphone is used. 


WIRELESS AIDS THE POLICE. 


Wireless as an aid to the police proved 
its worth last week, when, principally 
through the agency of a broadcast ap- 
peal, Arthur Ernest Barker, a former 
Birmingham borough councillor, was 
arrested on a warrant charging him with 
false pretences. A minute description of 
the man’s appearance was broadcast from 
2LO. This is probably the first occasion 
in this country that broadcasting has 
been brought in to aid the police, though 
the practice is fairly frequent in America. 


OCTOBER 20th, 1926. 


SENATORE MARCONI ON “ RADIO 
COMMUNICATIONS.” 

On Tuesday next, at 6 p.m., Senatore 
Marconi will deliver the James For- 
rest lecture, 1926, at the Institution of 
Civil Engineers. His subject will be: 
“ Radio Communications. 

00 00 
D. F. IN THE MEDITERRANEAN. 

A permanent wireless direction: finding 
service is to be opened at Port Mahon 
(Balearic Islands) for the benefit of ships. 
An experimental service is already in 
operation. 

0 0 00 
ALL’S WELL THAT. 

A reader who constructed the Every- 
man's Four” wrote suggesting sweeping 
changes in the condenser values, grid bias, 
ctc. Subsequently he explained that he 
had been working with the L.T. connec- 
tions reversed. 
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JAPANESE BROADCASTING MOVE. 

Japan is evidently recognising the value 
of unity in broadcast control. The three 
independent broadcasting associations 
hitherto existing at Tokyo, Osaka, and 
Nagoya have been merged in the 3tadan 
Hojin Nihon, Hoso Kyokai (Incorporated 
Japanese Broadcasting Association). The 
broadcasting service is at present bewg 
conducted from each station as before. 
under the title of the Tokyo, Osaka, and 
Nagoya Broadcasting Bureaux respec- 
tively. 

0000 
TALL STORIES FROM BOMBAY. 

The Bombay wireless trade, writes 4 
correspondent, is enjoying a boom at the 
present time. Ordinary crystal sets are 
much in demand in the Presidency towns 
and suburbs, where the low-power .broad- 
casting stations of Bombay, Calcutta, 
and Madras can be heard within twenty 
or thirty miles’ radius. 

Several cases of freak crystal reception 
have been recorded, and some listeners 
even claim to have picked up KDKA in 
the early mornings. 

0000 
PLANE SPEAKING. 


If, in the near future, your ear tingles 
at the gruff injunction: ‘‘Eat More 
Fruit, or “Use More Valves.“ don't 
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show too great a readiness to castigate 
the man at your elbow. The voice may 
not be his; it may proceed from the skies. 
Experiments are being conducted at 
‘Philadelphia with an advertisi plane 
fitted with a gigantic loud-speaker and 
multi-valve amplifier. It is said that the 
amplified voice of the speaker in_the 
plane can be heard by whole cities. It is 
understood that the Plane-speaker Cor- 
| poration, which is controlling the inven- 


ip tion, will shortly send a specially 
equipped machine to Europe. 
0000 
RATIO OF WIRELESS SETS TO 
POPULATION. 


That the English-speaking peoples have 
= led the world in the development of 
broadcasting is the summing-up contained 
in a recent report of the U.S. Depart- 
ment of Commerce. The United States 
is credited with more than three-fifths 
i'l of the world’s broadcasting stations. In 
l the number of receiving sets per one 
2 thousand of the population the report 
„puts the United States first with 48.3 
sets, followed in order by the United 
Kingdom with 35.6, Sweden with 30.3, 
and the Union of South Africa with 
ae 000 30 


BROADCAST ADVERTISEMENTS 
: IN HOLLAND. 

A Government wireless telephone. trans- 
mitter for the use of business firms wish- 
ing to make announcements is the re- 
ported scheme of the Dutch telegraph 


authorities. . 
9 O0 000 


WIRELESS TELEPHONY FOR 
FISHERMEN. 


A regular service of broadcast news 


to fishermen is being conducted by the 
Swedish s.s. Skagerak, which works on 
a wavelength of 700 metres. The service 
is supplemented by a weather report from 
the Nya Varvet broadcasting station on 


the same wavelength. 
0 000 


FREE STATE BROADCASTING BILL. 


When the Dail meets in November it 
is understood that one of its first tasks 
will be the consideration of a Broadcast- 
ing Bill. The cutting down of the 
licence fee is regarded as an indication 
that this is to be made a basic feature 
of finance of the service, and the ap- 
pointment of a temporary Advisory Com- 
mittee heralds the statutory sanction of 
such a body. | 

Irish wireless amateurs would be well 
advised to put forward their suggestions 
for the broadcasting sérvice as early as 
possible as delay may prove dangerous. 


THE ‘** COUNTRY ” THREE. 


In connection with the Country“ 
Three receiver described in The Wire- 
less World of October 6th, we are advised 
by Messrs. Siemens Bros. & Co., Ltd., 
that 20 mA is the mazimum, and not the 
economical, discharge rate of their 
“ Super-Radio ” H.T. battery. An eco- 
nomical discharge would be of the order 
of 10 mA (the total H.T. current of the 


set in question), and under these con- 


ditions twelve months’ service may be 
expected; assuming 0.80 hours per month. 
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Wireless. 
SO SIMPLE! 

Below is an illustration culled from a 
serious advertisement in a German paper 
which came into the hands of The Wire- 
less World representative at the Berlin 
Wireless Exhibition. . 

The revolutionary theories put forward 
by the advertiser will be best understood 
by an examination of the translation, 
which runs as follow: E 

“ What is the use of flat coils having a 
large coupling surface if it is wasted? — 

The most important advantage of the 
modern flat coil is its great coupling sur- 


face. Anyone who still uses a honeycomb 


coil for coupling and does not see the 
great advantage of flat coils is beyond 
advice or help. With honeycomb coils of 
few turns, only two or three turns are 


Der bedeutungsvoliste Vo 
igwabenspulen als Kopplun 
ein Mensch, dem nicht zu 

nur zwel oder drei Windungen. 


Muttern a 
Von ,,Total werden ,drei 
Modell A ist ohne Feinein 

reis ave ae M. 3,— K 


an odell B 
\ Eine voll 
A NEW THEORY! This clipping, taken 
from a German paper on sale during the 
Berlin Wireless Exhibition, reveals a 
manufacturer’s conception of the opera~ 
tion of fiat coils. A translation appears 
in this column. : 


coupled. The energy of the two largest 
surfaces is quite lost. 

The accompanying diagram shows very 
plainly the disadvantage of the rocking 
coupler. Since the radiation goes out at 


right-angles to the coil (see the wavy ` 


lines in the figure), in the position shown 
all the energy from the ton of the coil and 
two-thirds of that from the bottom misses 
the other coil and is lost. The coupling 


surface is thus reduced to a minimum;. 


the result is weaker reception and a 
sudden breaking of the coupling. 

“ Only a parallel coupling can be ideal 
and render possible the complete use of 
the coupling surfaces of all types of 
coils.” 

The italics are ours. It is only fair to 
remark that the above is not representa- 
tive of current Gerinan research! 


papers of the Bureau of Standards). 
10, with 4 illustrations and diagrams. 
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Books Received. 


“A First Course’ in Wireless, by 
Robert W. Hutchinson, M. Sc., 
A. M. I. E. E. pp. 262, with 208 illustra- 
tions and diagrams, and frontispiece. 
Published by University Tutorial 
Ltd., London. Price 38. 6d. 

Safety Rules for Radio Installations.“ 
Haudbook of the Bureau of ‘standards 
No. 9. Rules for the equipment of wire- 
less installations in the United States, 
formulated and approved by a Sectional 
Committee organised according to the 
rules of procedure of the American En- 
pening Standards Committee. pp. 24. 

ublished by the Department of Com- 
merce, Bureau of Standards, Washington, 
D.C. Price 10 cents. 


Junior Technical Electricity 
(second edition), by R. W. Hutchinson, 
M. Sc., A. M. I. E. E., a text book for First- 
year Students in Electrical Engineering 
for use in Technical Schools and Colleges 
and in the Universities. pp. 385, with 
327 illustrations and diagrams. Pub- 
lished by The University Tutorial Press, 
Ltd., London. Price 4s. 6d. 

Establishment of Radio Standards of 
Frequency by the Use of a Harmonic 
Amplifier,” by C. B. Jolliffe and Grace 
Hazen (being No. 530 of the scientific 
pP. 


ress, 


Published. by The Department of Com- 


` merce, Bureau of Standards, Washington 


D.C. Price 10 cents. 


Catalogues Received. 


W. & G. Foyle, 121-125, Charing Cross 

Road, London, W.C.2. Catalogue Dept. 

No. 7, relating to books on all technical 

subjects and applied Science. 
oo 


Benjamin Electric, Ltd., Brantwood 
Works, Tariff Road, Tottenham, London, 
N.17. Leaflets No. 812 and 813, describ- 
ing Benjamin Short-path radio valves. 

0 


V. Martin, 5, rue Lemercier, Paris, 
XVIIe. Catalogue of wireless sets, com- 
ponents and accessories. ` 

000 30 

London Electric Wire Company and 
Smiths, Ltd., Playhouse Yard, Golden 
Lane, London, E.C.1. Catalogue of 
**Lewcos’’ radio products, including 
screened coils and transformers, instru- 


ment wires, etc., etc. 
O00 00 


Cambridge Instrument Co., Ltd., 45, 
Grosvenor Place, London, S. W. I. List 
No. 169, dèscribing Cambridge Elec- 
trometers and Photo-Electric ells. 

00 O0 


Wholesale Wireless Co., Quality House, 
103, Farringdon Road. London, E. C. 
Trade catalogue of TWWC Wireless 
Components. 585 

0 


Burgess Battery Company, Madison, 
Wisconsin, U.S.A. Engineering Circular 
No. 11, containing paper by W. B. 
Schulte on “ Estimating B Battery Ser- 
vice Life.” Engineering Circular No. 12, 
describing a -high-frequency driver and 
short-wave wavemeters. 
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By-pass Condensers 
REFLEX RECEIVERS.. 


By D. KINGSBURY, 


i SAA 
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Appropriate Values for Efficient and High Quality Reception. 


HE incentive to write that which follows was pro- 

| vided by a recent article by Mr. Vincent-Minter' 
in which the desirability of using a small number 

of valves is pointed out and the possibility of an all-the- 
world-in-daylight super receiving set lightly touched upon. 
Reflex sets are more or less ruled out owing to the exist- 
ence of by-pass condensers across the L.F. transformer 
terminals. Now, while unable, at the moment, to supply 
useful information on how to receive, say, 400-metre 
broadcasting from America in broad daylight, the author 
does feel in a position to discuss by-pass condensers in 
reflex sets. The purpose, then, of these few rather dis- 
jointed notes is, firstly, to show how these condensers 
may be kept down to practical limits and in certain cases 
dispensed with, and, secondly, to give a number of what 
appear to him very good reasons why general reception 
should be limited to 5,000 cycles on either side of the 
carrier wave and L.F. transformers designed accordingly. 


Classification. 


The three main classes of by-pass condensers which 
occur in a reflex set are as follow :— 

(1) L.F. transformer secondary by-pass condensers 
which always occur in valve grid circuits. 

(2) L.F. transformer primary by-pass condensers, one 
of which occurs in the detector circuit as a blocking con- 
denser, and the remainder in the anodes of respective 
reflex amplifier valves. 

(3) The output by-pass condenser, which occurs in the 
anode of the last reflex valve. 

Circuits in which the H.F. variable tuning condensers 
occur across the L.F. transformer secondary terminals 
have not been taken into account as they represent, in the 
author’s opinion, thoroughly unsound practice—in fact, a 
long series of careless and,) or thoughtless tricks such as 
this are responsible for the present position of semi- 
disgrace in which the reflex now finds itself. 

I xperience indicates that if fidelity in reproduction is 
to be maintained, the grid or L.F. transformer secondary 
by-pass condensers require the greatest care in selec- 
tion; next in importance are the anode or L.F. trans- 


„ Universal Three-Valve Receiver,“ by N. P. Vincer-Minter. 
The Wireless World, Aug. 18th, 1926, p. 210 


former primary by-pass condensers, and the one leas 
affecting the output is the final anode or loud-speaker br- 
pass condenser. 


The Grid Condenser. 


Consider for a moment an ordinary three-electrode re- 
ceiving valve mounted on a standard four-pin base. It 
has, amongst other things, a number of inter-electrode 
capacities, those concerning us being from grid to filament 
and from grid to anode. It is the capacity between gnd 
and anode which is the cause of nearly all the troubles 
to which powerful H.F. amplifiers are prone, the reason 
being that a certain amount of energy from the output 
(anode) circuit is fed back to the input (grid) circuit 
through this capacity. This ‘‘ feed-back ’’ is, of cours. 
reaction, and, the size and nature of the capacity being 
fixed, it will become increasingly severe as the frequenct 
goes up, so that sooner or later the amplifier becomes 
unstable. 

It is worthy of note in passing that Mr. Miller, of the 
Bureau of Standards of America, has shown that this 
instability can only occur when the anode circuit contains 
inductance. This subject has been dealt with very ably 
elsewhere.“ 

Of the many palliatives suggested for this instability 
two only concern us here. First, valves have been 
designed and constructed so that the leads from the elec- 
trodes are not brought out through a common pinch and 
their terminals are well spaced. The best known example 
of this type is the V.24, which has only about oa 
half of the grid-anode capacity and one-sixth Ux 
erid-filament capacity of an R“ valve. As will be 
shown later, a “power” valve of the usual 6-9 
voltage amplification factor and 6,000-10,000 ohms A.C. 
resistance built on these lines would solve the grid by-pass 
condenser problem in the simplest possible manner. 
Secondly, there is the method, now in general use, knowa 
as stray capacity neutralisation, or, more popularly, neu- 
trodyne. This scheme recognises the existence of ‘‘ feed- 
back through the inter-electrode capacity, and provides 
a reversed “ feed-back ° through a small condense. 
222 ee 

2 “The Perfect Set, Part VI, by P. K. Turner. Exper 
mental Wireless, March, 1925, p. 344. 
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Refiex Receivers.— . 

known as the ncutralising condenser, so that the nett 
stray capacity coupling between grid and anode is nil. 
The reversed ‘‘ feed-back is obtained from the anode 
circuit by true- or auto-transformer action. 

In Fig. 1, which is part of Fig. 11 in a previous 
article? on reflex receivers, the transformer primary P 
and tlie neutralising secondary winding S have an equal 
number of turns, and are tightly coupled (to obtain a 
sufficiently tight coupling it would appear advisable that 
these windings should always have the same number of 
turns). It follows, therefore, that under stable condi- 
tions the value of the capacity AG and the condenser NC 
must he equal. There are obviously three capacity paths 
from G to earth :— 

(1) By way of the capacity FG. 

(2) By way of the capacity AG and transformer 
primary P. . 

(3) By way of the condenser NC and the winding Sn. 

The capacity of C, is so much larger than those under 
consideration that its effect may be neglected. 


Now, the very essence of the neutrodyne scheme de- 


Fig. 1— Single stage reflex amp'ifying valve with neutralised 
H.F. coupling. 

mands that the windings P and Sn shall be oppositely 
wound or oppositely connected ; thus the paths (2) and 
(3) are jointly non-inductive from G to earth. If neu- 
tralised tuned anode is used, as in Fig. 2, the same 
reasoning holds good, as AG and NC come at the oppo- 
site ends of a centre tapped coil. We may, therefore, 
consider all these capacities as one big capacity between 
grid and earth. ‘This brings us to Fig 3, where F, G, 
represents the lumped capacity. By rearrangement and 
the omission of non-essentials we obtain Fig. 4, which 
shows clearly that the capacity F, G, and the condenser 
C, are in series across the input circuit, and that we can 
only make use of the volts drop across F, G,. Since we 
cannot obtain all the available input (a change of con- 
nections to an unsound arrangement excepted), it will 
be necessary to compromise. The author has decided 
that if go per cent. of the H.F. input reaches the valve 
there is little cause for complaint. On two H.F. stages 
this means that go per cent. of go per cent. = 81 per cent. 


* Reflex Receivers: Some Practical Considerations.” By 
D. Kingsbury, The Wireless World, July 7th, 1926, p. 21. 
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of the maximum is obtained, or, in other words, 19 per 
cent. is lost: It is generally accepted that the human 
car cannot perceive less than a 30 per cent. reduction in 
sound volume, so we are well on the right side. To 
obtain 90 per cent. of the signal strength the volts drop 
across 1*, G, must be nine times as great as across Ci; 
in other words, C, must be nine times larger than the 
sum of the capacity between grid and filament plus twice 
the capacity between grid and.anoie. l 


Fig. 


2.—Neutralised tuned 
anode coupling. 


Fig. 3.—Grid circuit with 
umped capacity Fi Gi. 


The moral is very obvious use low- capacity valves 
and rely on the self- capacity of the transformer windings 
to provide such by-pass as will be necessary. In practice, 
since low-capacity, i.e., V.24 type ‘‘ power” valves are 
not available, we have to select the most suitable of the 
standard types. From figures already published“ we find 
the total capacity F, G, to 17 micro-microfarads for a 
large power valve so that C, should be 150 micro-micro- 
farads (0.00015 mfd.). Actually, the author has 


found appreciable variation between valves in this direc- 


tion. The new Burndept L.525, which has a very clean 
pinch and base gives no greater output if C, is in- 
creased beyond o. ooo mfd., the transformer being 
a Marconi Ideal 6: 1; in fact, the drop in volume is so 
slight if the condenser is completely removed as to be 
negligible. On the other hand, another valve of the same 
class, but with larger electrodes and the usual metal 
band around the base, requires a by-pass condenser of 
0.003 mfd. to give its best. The tendency to 
insert extra supports, blobs of glass, etc., to hold the 
electrodes together quite spoils valves from the reflex 
point of view. 

The Burndept valve, 
which will run without a by- 
pass condenser, is not a fluke 
—three others of the same 
make which were tried do as 
well. These tests were made 
on a one-valve reflex giving 
adequate loud - speaker 
strength (appreciably more 


Fig. 4.—Rearrangement of 
circuit in Fig. 3 to show 


{ 1 
o than graniophone strength) 


The Inter-Electrode Capacities of Thermionic Valves, by 
L. Hartshorn and T. I. Jones, Experimental Wireless, February, 
1925, p. 263. 
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Reflex Reoeivers.— 
at nine miles from 2LO on a moderate aerial and with- 
out a trace of reaction. 

Contrary to general opinion, once the reflex has been 
correctly stabilised, changing the value of the grid (L.F. 
transformer secondary) by-pass condenser, or omitting it 
altogether, or changing the L.F. transformer connections 
or even the make of transformer, makes no difference 
whatever to the stability of the H.F. portion of the set 
and very little difference to the tuning. A change of 
valve, of course, involves a readjustment of the neutralis- 
ing condenser. 


The Throw-back By-pass Condenser. 


If, however, one removes the by-pass condenser across 
the primary of the throw- back L.F. transformer (the 
only one in a one-valve reflex, and the first in a two-valve 
“ straight ’’ reflex, and every one in an inverse reflex), 
serious H.F. oscillation may and generally does occur. 
The removal of this condenser lays the grid circuit of the 
valve receiving the J.F. throw-back open to H.F. energy 
from the detector circuit. As the detector will, in nine 
cases out of ten, be a crystal, this condenser should be 
there for rectification purposes (v/de instruction sheet of 
the transformer makers’, so we need not have any twinges 
of conscience about it. 


— The Anode By-pass Condenser. 


There remains the anode by-pass condlensers to consider. 
Unfortunately up to the present the author has not found 
a way of determining their correct value or of dispensing 
with them entirely, without departing from his standard 
circuit. Two theoretical methods of attack have yielded 
results which were not confirmed by trial, so that we have 
to fall back on experience. 

On wavelengths below 600 metres no appreciable in- 
crease in signal strength can be noted either on the local 
or distant stations if these condensers are increased be- 
yond o.oor mfd. Now the tone lowering effect of 


a condenser of this size across a loud-speaker is quite 


unnoticeable even if the loud-speaker is only approxi- 
mately matched to the low A.C. resistance valve which 
operates it, and a certain amount of imagination is neces- 
sary to hear the change of tone when such a condenser is 
applied to the primary of an L.F. transformer within 
the set, so very slight is it. For all practical purposes 
we may use o.oo1 mfd. anode by-pass condensers in 
a broadcast receiver without detriment to quality. It 
would appear necessary to increase this value on higher 
wavelengths, but that is not a matter which need concern 
us greatly at the moment. There are, of course, alterna- 
tive methods of intervalve coupling which could be 
brought into service. 


Results with Reflex Circuits. 


No doubt some very distressing results have been ob- 
tained with badly-destyned reflex sets in the past, but the 
author would again state that the system has no funda- 
mental shortcomings. Admittedly a few dithculties had 
to he overcome before a satisfactory design was obtained. 
He would like to take this opportunity te put in a plea 
for a sense of proportion in the matter of the use of L.F. 
transformers in these, or, in fact, any receivers. 
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Transformers. 

We have now transformers with a straight line am, ü. 
cation-frequency curve to practically 10, ooo cycles. i- 
where will we find a detector so flatly tuned that i- 
H.F. response curve is flat over a region 10,000 cwe 
either side cf the carrier wave? Over the full rare 
covered by the transformer, phase shift appears to be a 
enormously variable quantity. This is the generell, 
recognised reason why rustling paper and certain noix 
off ’’ sound so unnatural when reproduced in our lovi- 
speakers. To increase the frequency response range up- 
wards would appear to be likely to make the repro:luctic: 
of these noises even worse. 

Assuming that we obtained a flat response curve ow. 
10,000 cycles from a detector and L.F. amplifier, he 
are we going to turn it into sound? The response cur: 
of what is probably the best loud-speaker available tw the 
public as a separate article (anyway, the one to be foun. 
where highbrows,’’ both technical and musical, congre- 
gate) starts on its final decline at 3,500 cycles. At thi 
point the curve is dropping practically vertically. Ti: 


is the only loud-speaker which the author has heard the 


will reproduce the top two notes of the piano. Even x. 
5,000 cycles is rather wasted on it, and 10,000 cyclo 
would probably not be heard. How much more O ir 
the case of a loud-speaker which can only reproduce the 
top few notes of the piano as wooden clicks. 

The fifth harmonic of C?, the top limit of a Sopran“ 
range, and, in the flesh, a pretty thin note, is only just 
over 5,000 cycles, and it seems fairly reasonable to assum: 
that if the harmonics up to the fifth do not bring oit 
what timbre the note may have, the inclusion of still 
higher harmonics will not. The higher harmonics f 
instruments which go well up the musical scale can lt 
distinctly irritating; witness a violin or piccolo at chs 
quarters. 

Lastly, with stations’ wavelengths pitched, accordinz 


to the Geneva plan, exactly 10,000 cycles apart, how can 


we possibly separate two stations of comparable powa 
which happen to be on adjacent wavelengths unless w 
limit the responsiveness of our sets to + 5,000 cycles“ 
It is realised that each foreign station of interest will 
not have another of equal power alongside it in the ether 
in the carly stages of the new scheme, for the simple 
reason that all the stations have not yet been built, but 
in a year or so it will be a very different story. 


Limiting the Response Curve. 


Taking all the facts into consideration, if we concen- 
trate on obtaining the best possible response up to 5. c 
cycles and as little as possible beyond, we shall probatis 
obtain the greatest degree of ‘‘ general purpose perfe- 
tion.“ If for any purpose a L. F. amplifier with a flit 
characteristic and a stable phase displacement between 
input and output circuits is required, a resistance-coup!! 
circuit is indicated. 

There would appear to be a distinct market for an 
L.F. transformer specifically designed to have as mu: 
rise in characteristic as can be obtained up to betwee 
4,000 and S. ooo cycles, and a sharp cut-off after that frè- 
quency had been reached. Such a transformer woul? 
conceivably give more accurate results in any selene 
valve set. 
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Reflex Receiver3.— 


In discussing transformers it must not be forgotten that 
all credit is due to those manufacturers who, by careful 
design, Workmanship, and selection of materials, have 
given us a full measure of low notes. These, in the 
author’s opinion, are the mainstay of pleasant reproduc- 
tion. At the same time, in getting down to. ‘ brass 
tacks on the subject of quality of reproduction, it 
would not be out of place to remind ourselves that there 
are no published curves of the performance of trans- 
formers operated by crystal detectors. The writer has 
a shrewd suspicion that they would be considerably more 
humpy than the usual curve would lead one to imagine. 
Further, it has always seemed to him a little odd that 
one should expect a humble crystal to supply the mag- 
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Fig. 5.—Schematic circuit diagram of a practical two-valve and crystal reflex receiver. 


netising current for a pound or more of transformer 
iron. The wonder is that it does it at all. 


A Successful Circuit. 


To show that it is possible to produce a reflex which 
does not unduly contravene the accepted rules for con- 
necting L. I“. transformers, Fig. 5 has been drawn. This 
is based on Fig. 11 of the author’s previous article, and 
it will be noted that the intervalve coupling has been 
somewhat modified. The anode of the first valve now 
contains an H.F. rejector (tuned anode), the H.T. being 
taken from the mid-point of the coil so as to allow stray 
capacity neutralisation to be carried out. The L.F. 
transformer has been placed between the valve and the 
rejector, and so is alive ’’ at H.F. potential, and will 
therefore have to be set well apart from most of the rest 
of the apparatus. By virtue of the gencral strays within 
itself, the transformer replaces the usual grid condenser 
which follows a tuned anode stage, and to ensure that the 
H.F. does arrive at the grid of the second valve, a vari- 
able resistance or radio-frequency choke of some fairly 
critical value is inserted in the lead to the bias battery. 
The transformer suggested is that particular make which 
incorporates a 0.0003 mfd. condenser across its primary 
terminals (Ferranti). The earth terminal of the case 
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could be connected to the lead going to H.T. + or the 


bias lead. 


Alternative Detectors. 


The by-pass condenser across the primary of the first 
transformer is retained, and is allowed by the trans- 
former maker when crystal rectification is employed. If, 
however, one is prepared to use a valve detector, even this 
conden: r may be reduced to a lower value than could 
possibly produce a noticeable (or, for that matter, 
measurable) change in tone. Fig. 6 shows what are 


probably the two best regenerative valve detector circuits 


in use to-day, adapted to the author’s reflex scheme, and 
in particular to the circuit shown in l'ig. 5. First, we 
have a crystal detector with the connections somewhat re- 
arranged to allow ‘of its re- 
placement by one of the valve 
detectors. Next is shown 
the Hartley circuit, which 
only shunts the primary of 
the ¢hrow-back transformer, 
with its variable reaction con- 
denser—a matter of some 
0.00005 mifd. maximum— 
and finally comes the Schnell 
detector, which, while being 
an improvement on the 
Hartley from the operating 
point of view, shunts the 
L.I. transformer with a 
0.0005 mfd. variable con- 
denser as well as with a 
0.00005 mfd. fixed con- 
denser. The author has not 
vet found time to try these 
out, but at a first glance 
would favour the Schnell cir- 
cuit, as the o.oo05 mfd. variable condenser is an 
additional safeguard against H.F. feed-back from 
the detector circuit to the first valve. Thie Hartley 
circuit could be made to work satisfactorily by 
giving sufficient care to the radio-frequency choke in 
the throw-back lead. In any case, both circuits 
tend to lower the value of the by-pass condenser across 
the throw-back transformer primary, which is our present . 
aim. It should be stated here that in the author's experi- 
ence a valve detector cannot be given full play on the 
local station at, say, ten miles, even on a single reflexed 
valve set, but additional range on weaker signals is to be 
gained. The economic limit of input for one valve of 
the L.525 class can be obtained on the local station with 
a good galena crystal for a rectifier. The output under 
such conditions may fairly be described as adequate 
sitting-room loud-speaker strength. 

And so there remains the by-pass condenser across the 


loud-speaker, i.l., output circuit which really does not 


seem to warrant criticism. However, could we but dis- 
pense with this condenser without running into other 
troubles, the last trace of justification for the argument 
that reflex sets and fidelity of reproduction cannot go hand 
in hand would be removed. Here, then, is a problem 
for readers to tackle, although prizes are unlikely to 
be given for a solution. In the author’s experienc: 
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Fig. 6.—Schematic diagram showing how the crystal in Fig. 5 may be replaced by well-known reacting valve detectors. 


the greatest prize of all is the fund of interest which such 
a subject as reflex receivers provides. 
over three years casual experimenting, he has just arrived 
at the position of realising how very little is known (or 
at any rate published) about these interesting circuits, and 
to what small extent they have been developed. 

Perhaps a final word_will be permitted on the subject 
There is experimental 
evidence of an occasional grid swing of between 12 and 
15 volts on the author's single-valve set from 2LO with- 
input being between 
There seems to be no reason why a 
combined H.F. and L.F. voltage amplification of nearly 
2,400 should not be obtained from a D. E. 5B. 


of the reflex as a real ‘‘ super.” 


out reaction, the estimated H.F. 
4 and # of a volt. 


General Notes. 

Messrs. G. G. and A. E. Livesey, 
Stourton Hall, Horncastle, Lincs, have 
been allotted the call- -sign G 2BZT (Art. 
A.), and intend experimenting on 5 to 8 
metres next December. They would like 
to get into communication with other 
transmitters who would co-operate in 
their experiments on these short waves. 


They hope eventually to be granted an 


open licence. 
00 00 


Mr. Alfonso Marullo (I 100), via XX 
Settembre £9. Rome 30, tells us that he 
has completed his first series of tests on 
45 metres, and will carry out his second 
series during the week beginning on 
November Ist, in accordance with the 
special low-power tests organised by the 
T. and R. Section of the R.S.G.B. 


O0 0 00 


Short-wave Tests in America. 


We have received from the American 


Radio Relay League a short preliminary 
note of the result of tests which were 
conducted during August on_5-metre 
transmission and reception. The pur- 
pose of these tests was not to establish 


At the end of recent design of 


31: 1 I.. F. 
faint signal 


Brussels, etc. 
well. 


type of 
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| TRANSMITTERS’ NOTES 
: AND QUERIES. 


long-distance records, but to find out the 
general utility of these short waves. The 
chief difficulty encountered appears to be 
in the accurate tuning of receivers, a 
very small change of capacity causing 
the tuning to ‘‘ whiz across the desired 
signal,” and a similar difficulty was ex- 
perienced in finding a suitable wave- 
meter to calibrate the receivers. On the 
whole, however, the tests were very en- 
couraging. 
' 00 00 


Allotted and Stations 


New Call-signs 
Identified. 


G 2RG 
G 5BY 
G 5UF 


2BQL) C. Allan Richardson, 20, 

raignish Ave., nar at 

H. L. O. Heffernan, 2 hepstow Road, 
Croydon chan of addre ss). 

(Ex 2BJP), A. A. Barrett, Langside,” 
Cahbell Road, Cromer. "Transmits on 
150-160 metres every Saturday between 
23.00 and 23.19 G. M. T. and will welcome 
full reports. 


(ex 


5 The “ Everyman’s ” 


valve added to this set, 


H.F. 


transformer. 


G 50 
G 5 


G ENC 


GI 5MO 
G 2AHM 
G 2AJC 

G AO 
@ 2BPT 
G B 
G 2BZT 
A 7HL 


making use of Mr. 
transformers® and an §8o-henrv 
Reaction is still available on a 


Four-Valve Receiver, by W. 
The Wireless World, July 28th, Aug. 4th and Sept. 8th, 19% 


James s 


With far less efficient apparatus the author last winter 
frequently experienced saturation of the second valve of 
a two-valve reflex on such stations as Dublin, Hamburg, 
If an extremely watchful eye is kept for 
strays, hoth magnetic and capacitative, there is no doubt 
that the neutralised multi-reflexed valve works, and works 


James, 


(Ex 2ASL), G. W. H. Tripp, Harter! 
House, Chew Magna, Somerset. 


L. W. Hooke, 87a, Haverhill Rosd. 
Balham, S.W.12, transmits on ™ asd 
150-200 metres. 


N. E. Haigh, 16, Fairfield Road, Bil 
ton, E. Yorkshire. Transmits o 
metres. 


C. Morton, “Simla,” Glastonbury Are. 
Belfast. 
J. M. Rutherford, 146, Ethel Stret 


Benwell, Newcastle-on-Tyne. 

(Art. A.) H. Brabrook, 31, Court Lew 
Dulwich, S. E. 21. 

(Art. A.) A. E. Fisher, 15, Duncan Stet. 
Glasgow. W. 

(Art. A.) B. A. Grand, 3, Connaught Ron, 
Sheffield Park, Cromer. 

(Art. A.) D. H. C. Ruda, 83, Cricklade Are. 
Streatham Hill, S.W 

(Art. A), G. G. and A. 2 “Livesey, Stourtca 

Hall, eea, Lincs. 

H. F. Lovett, 3, Kabibab Road, roma 
Sydney, N.S.W. 
wil welcome 
amateurs. 


EAR 31 A. Estublier, Calle Jaime I., 9, Barcelona 


2 140 


R. G. White, Marton Avenue, Most 
Albert, Auckland, N.Z. (Change d 
address). 

0930 3ʃ300ʃ30Ü 


QRA’s Wanted.. 


A EMA, 


6TD, 5HB, DX8 
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33.—Sir Oliver Lodge, the Pioneer of Tuning. 


N our last instalment we dealt with Marconi’s work, 

up to the time when signals were transmitted across 
the English Channel and when his system was 
adopted by shipping companies and the Admiralty. Let 
us leave Marconi’s work for a moment and turn to one of 
the most important of all wireless inventions, brought 
into use about this time. This was the condition of 
~ syntony,’’ or “ resonance,” as it was called in those 
days, but more popularly known to-day as tuning, of 
Which Sir Oliver Lodge was the pioneer. 


A Disciple of Hertz. 


Stafford- 


Oliver Joseph Lodge was born at Penk&ull, 
Shire, on June 12th, 1851. He 
Was sent to the Grammar School 
at Newport, where he remained 
until he was fourteen. On 
leaving school his father, who 
Was a potter, took him into the 


Works, and everything pointed 
to the boy becoming a successful 
Potter. 


During this time, however, 
he came across some old copies 
Of the Euglisi Mechanic, and a 
new world opened its doors for 
him. He had had no teaching 
in science—in fact, he did not 
know there was such a thing. 
‘but now he read everything he 
could during his leisure hours. 
Seven years were spent 
among the clay and the potter’s 
Wheels before his father would 
Consent to him following his 
natural inclinations, and then 
sent him to London to study at 
the University College. Here | 
the youth matriculated, was 
appointed demonstrator in 
E 31 
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Sir Oliver Lodge. 


By ELLISON HAWKS, F. R. A. S. 


Physics, took his B. Sc. and D. Sc. degrees. He then 
became Assistant Professor of Physics and Mathematics 
at the Liverpool University, where later he was appointed 
to the Chair of Physics. From here he proceeded to the 
Birmingham University, of which he became Principal 
in 1900. 

Whilst, at Liverpool, Lodge commenced a long series 
of experiments in connection with electrical phenomena, 
ether, and kindred subjects. He was attracted by the 
predictions of Clerk Maxwell, and was a disciple and 
expounder of Hertz in England. He was actually trans- 
mitting wireless signals long before the world had heard 
the name of Marconi. As early as June ist, 1894, he 
lectured in London, repeated 
all Hertz's experiments, and 
demonstrated the efficiency of 
the Branly coherer as a detector 
of Hertzian waves up to dis- 
tances of 150 yards. 


Introduces “ Tuning.” 


On May rith, 898, 
plete set of Lodge E 
was shown at 
Society. Instead of the Morse 
key generally Alexander 
Muirhead’s automatic trans- 


a com- 
S apparatus 
the Royal 


used, 


mitter, with punched tape, was 
employed, and a stphon-re- 
corder was connected to the 
receiving apparatus. The ap- 
paratus worked well, as it 
always had done, and it is 
regrettable that T.odge never 
tried it over any considerable 
distance, but confined hi— 


experiments to the laboratory 
and the lecture room. 

It is remarkable to think that 
although wireless telegraphy, 


ese SLs, ; d 
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Pioneers of Wireless.— l 

for which scientists had been ‘searching for so many 
years, was at this time well within his grasp, he failed 
to seize the opportunity of turning Hertz’s discovery to 
practical value. ‘‘ Stupidly enough, he wrote later, 
no attempt was then made to apply any but the feeblest 


power, so as to test how far the disturbance could really 


be detected. 

Two of the great objections to Marconi’s system, the 
latter of which became more serious with the installation 
of every additional transmitter, was (1) that there was 
no privacy in the messages transmitted, and (2) with a 
number of stations working at the same time there was 
a general interference that at times amounted, at any 
rate, to difficulty in working if not a general confusion. 

In 1897 Lodge called attention to the greatly improved 
results to be obtained from tuning the transmitter and 
receiver. He showed that some degree of privacy could 
be obtained, and that unwanted messages could be 
eliminated to a certain extent. Some of his suggestions 
in this connection were embodied in his Patent No. 11,575 
(May roth, 1897) for Improvements in Syntoniscdl 
Telegraphy Without Wires.” 

At first Marconi used an induction coil, with a battery 
connected to the primary circuit. The secondary circuit 
was connected direct to the spark gap, one ball of which 
was connected to earth and the other to the aerial. In 
1900, however, Marconi introduced an improved appara- 
tus, in which was a modified Leyden jar or“ con- 


— 


Wireless 
World 


OCTOBER 20th, 1926. 


denser,’’ and a coil of wire, the discharge being through 
the induction coil and across a spark gap as before. 
The effect of the condenser was to store up a great amount 
of energy every time it was charged; when discharged 
this energy was imparted to the aerial, and so to the 
ether. Lodge’s suggestion for tuning was also adopted 
by connecting one terminal of a second coil to the aeria. 
and leading its other terminal to earth. | 

There were thus two distinct circuits: the first com- 
posed of the induction coil, the condenser, and the 
primary tuning coil; and the second of the aerial and 
the secondary tuning coil. The two circuits were tuned 
one with the other, thus causing the oscillations set 
up by the rapid charge and discharge of the condenser to 
be repeated by induction as sympathetic oscillations in 
the aerial. Not only was the energy thus radiated very 
much more powerful, but the waves decreased only slowly 
in amplitude. 

The receiver was also iniproved, a tuning coil being 
introduced, and the primary and the secondary circuits 
tuned, as in the case of the transmitter. All four circuits 
were thus in tune with each other, and this improvement 
was a great step towards the commercial success of 
wireless. 
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NEXT INSTALMENT. 
Marconi at Work in England. 


SMOOTHING CONDENSERS IN BATTERY ELIMINATORS. 


ANY amateurs in the matter of 
designing smoothing circuits merely 

select condensers of suitable 
capacity without concerning themselves 
with the voltages which the condensers 
are designed to withstand. Entire dis- 
regard to the maximum potential which 
can be applied to large-capacity smooth- 
ing condensers probably arises from 
the fact that manufacturers in the past 
have merely stamped their condensers with 
capacity values, though it would now seem 
desirable to mark them also with the maxi- 
mum voltage on which they can be safely 
used. . 
The popular type T.C.C. condenser 
such as is used as a radio or audio- 
frequency shunt across the H.T. battery, 
is in general quite unsuitable for connect- 
ing across mains working on a potential 
of 240 volts. These condensers are 
actually tested by the manufacturers to 
withstand a potential of 300 volts, but, 
allowing for a margin of safety, the 
amateur is not recommended to connect 
condensers of this type across direct- 
current supply where the potential ex- 
ceeds 200 volts. Particularly are such 
condensers unsuitable for connecting to 
alternating current mains where, although 
the maximum potential may be expressed 
as only 240 volts, the peak voltage will 
rise to a value as high as 340 volts and 
the condenser will in al? probability break 
down after a comparatively short use. A 
special condenser is made for this purpose, 


and is marked as being capable of with- 
standing a direct current potential of 600 
volts. 

Smoothing condensers are, however, 
rarely connected directly to alternating 
current supply, and their position is 
usually across leads carrying pulsating 
uni-directional currents. Yet here again, 
if the maximum output voltage is to be. 
of the order of 150, the peak voltage will 
exceed 200. Bearing in mind also that 


From this illustration the reader can 

visualize the difference in dimensions be- 

tween the T. C. C. battery bridging con- 

denser and the new type specially de- 

signed for use in the construction of 
battery eliminators. 


the voltage across the condenser will vary 
with the load and the potential drop 
through the rectifying valve, one is recom- 
mended, in order to be on the safe side, 
to employ the 600-volt type. 

These remarks’ are made without pro- 
viding for a factar of safety such as is 
necessary in the design of apparatus to 
be connected to the mains, and it may be 
said that where a condense: is to be used 
with a peak or D.C. potential of 150 volts 
that it should be capable of withstanding 


. at least 300 volts. 


TRADE NOTES. 


* 
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On October 20th The British Electrical 
and Allied Industries Research Associa- 
tion will remove to new offices at 36 ard 
38, Kingsway, London, W.C.2 Ide. 
phone: Holborn 0171. 


O0 0 0 0 


Coils for Long-range Reoeiver. 

Readers constructing the three-valve 
long-range receiver described in 73,9 
Wireless World of September 29th may 
be interested to learn that suitable in. 
ductances already wound can be obtained 
from Mr. John T. Nichols, manufacture 
of Wireless Components, 4 and 5, Glele 
Road, Kingsland Road, London, E.8. 
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MICROPHONIC NOISE. 


Some Notes on its Cause and Cure. 
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Everyone who has used dull emitter valves, particularly those of the fine filament variety, will have noticed the tendency 

for a low-toned hum, which may develop into a prolonged howl if the set is knocked, or will sometimes even develop 

of ts own accord as soon as the valves are switched on. The trouble is due to the phenomenon known as “ micro- 

phonic noise,” and may become a very serious hindrance to loud-speaker reception. Arined with a knowledge of the 
causes of this phenomenon the amateur should have no difficulty in effecting a cure. 
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By F. E. HENDERSON, A. M. I. E. E. 


T is quite certain that the filament is the chief offender 
in the setting up of valve noises, although it is 
possible that vibration of grid or anode may have 

some effect on the extent of microphonic noise to which 


the valve is prone. Owing to the fact that the trouble. 


is practically entirely absent with bright emitter valves 
which operate with the filament at a high temperature, 
it is obvious that it must be due to the elasticity of the 
low temperature emitting filament, which is of sufficiently 
high order to enable it to execute transverse vibrations. | 

Microphonic noise may be considered under three dis- 
tinct heads :— 

1. The effect produced when the valve is tapped or 
knocked. | 

2. The prolonged howl caused by reaction effect from 
the loud-speaker. 

3. A condition set up by general vibration of the set, 
caused by persons walking about, or adjustment of the 
receiver itself. 

Vibration of the Filament. 

Some interesting experiments carricd out with fine 
hlament dull emitter valves have ‘shown that while the 
howl is actually in progress, the filament bows out as a 
violin string, but even with the aid of a powerful micro- 
scope no vibration can be observed of the grid or anode. 

In the case of (1) above, a knock or jar on the bulb 
will cause the filament to commence a series of vibrations 
at its own natural period, the pitch of the note produced 
(providing there were no reaction from the loud-speaker) 
depending upon the length, diameter, mass, and tension 
of the filament wire, according to the expression: :— 


— 


1 Jt 

n = // 

21 Vin 
Where u = frequency per second. 
l = length in centimetres. 


m = mass in grams per unit length. 
¢ = tension in dynes. 

The vibrations in this case are not sustained. 

The next, and more serious consideration, is that of 
the sustained how] often obtained when a large amplifica- 
tion is attempted. 

Experiments have shown that, when this is in progress, 
by increasing the tension on the filament, the pitch of 
the note produced in the loud-speaker is not materially 
changed, being the natural frequency of the diaphragm, 
the filament thus executing a forced transverse vibration, 
not of its own natural period. 

The third condition as given above is also important, 
and consists of a combination of (1) and (2). 
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The resulting frequency of note produced depends 
upon the amplification being obtained, and if the reaction 
effect is sufficiently strong to force vibrations in the fila- 
ment at an unnatural frequency. If not, the note will 
depend on the nature of the filament, and will probably 
be quickly damped out. 

The difficulty now arises that by reducing the tension 
and thus the tendency to vibrate, the filament is inclined 
to sag over on to the grid, and thus a certain, carefully 
designed tension must be put on the Jilament to prevent 
this occurrence. 

With hot tungsten filaments, the filament naturally 
expands when the valve is lit. up to its operating bright- 
ness, and loses some of its elasticity, thus reducing its 
tendency to set up sustained vibrations at any particular 
frequency. In the case of thick filament, heavy consump- 
tion, dull emitting valves, vibrations are not easily set 
up; therefore, the trouble is not so apparent. 
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Fig. 1.—Dilagram indicating the factors which govern 2 
the frequency of vibration of a stretched wire. 


The microphonic how! occurs when a large amount of 
audio-frequency amplification is being obtained, and a 
set of conditions is formed similar to that observed when 
the receiver and transmitter of an ordinary domestic 
telephone are placed in contact. 

The sound waves emanating from the loud-speaker 
horn appear to react on the bulbs of the detector or pre- 


‘ceding audio-frequency amplifying valves, either through 


the air as a medium, or even through the table on which 
the loud-speaker and set are placed. The filament will 
respond, and a continuous howl set up by pure audio- 
frequency reaction. | 

The most obvious methods of getting md of micro- 
phonic noise, are cither to use bright emitter valves, or 
to reduce the total amplification being obtained—ncither 
of which is to be recommended or likely to be adopted. 


Methods of Elimination. 


Owing to the disadvantages of reducing filament ten- 
sion, as explained above, and as the result of experi- 
mental work, the means to prevent microphonic noise 
cannot be found in the design of the valve itself, that 
is, of the electrodes within the bulb. If, however, we 
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Microphonic Noise.— 
could prevent vibrations of a frequency corresponding to 
the natural period of the loud-speaker diaphragm reach- 
ing the filament, the trouble would be solved. This is 
best done by mounting the valve so that the whole system 
cannot respond to any but very low-frequency vibration. 
A valve holder, mounted either on a spiral spring with 
a very low natural period, or, alternatively, on flat springs 
of a resilient nature, will usually go a very long way 
to eliminating the trouble, although if the amplification 
is very great and certain types of valves are used, there 
may still be a tendency to howl. A further precaution 
would be to surround the bulb with an open cylinder of 
tin or such like material, which has the effect of shield- 
ing the valve to some extent. 

It will probably have been noticed that the tendency 
for the microphonic howl is considerably reduced if the 
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loud-speaker is removed to a considerable distance, pre- 
ferably to another room from the amplifier, and if only 
slightly troublesome, can usually be eliminated merely 
by turning the horn of the loud-speaker so that it directs 
the sound away from the valves. 

Experiments have shown that it is the detector vale 
that is the chief offender, and usually it is sufficient to 
mount the valve in this stage of the receiver in an anti- 
microphonic ° holder, of which there are now, fortu- 
nately, several reliable patterns on the market. 

By the substitution, therefore, of one such holder in 
the detector stage it is usually possible to reap the ful! 
benefit of low current consumption dull emitters of 
efficient characteristics, and thus obtain large total el 
fication and decreased running costs, without the prol- 
ability of microphonic howl which would otherwise le 
troublesome. 
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LOW-POWER TESTS FOR TRANSMITTERS. 
General Arrangements for the T. and R. Section’s Active Week. 


"T will be no news to our readers that the T. and R. 
Section of the R.S.G.B. intend to conduct a series of 
low-power short-wave tests during the week beginning 

on Monday, November ist. The general arrangements are 
given in the“ T. and R. Bulletin?“ for October, 1926, 
and readers, both in Great Britain and abroad, who are 
interested, either as transmitters or as listeners willing to 
report, are asked to communicate with Mr. Gerald Marcuse 
(G 2NM), the Hon. Sec., T. and R. Section, or with Mr. 
G. A. Exeter (G EX N). the Hon. Assistant Organiser. 
QRP Tests, at 53, Victoria Street, London, S. W. I. 
Special forms have been prepared for recording the re- 
quired particulars, and copies will be forwarded to those 
intimating their willingness to participate. 

Briefly, the general arrangements will be as follows :— 

Power not to exceed 5 watts input to anode of valve. 
Voltage not to exceed 200-220. Source of current to be 
either dry cells or D.C. mains only. Each station par- 
ticipating in tests must use a five-letter code word for each 
transmission, and, if possible, two-way contact estab- 
lished with stations assisting in tests to enable confirmation 
to be obtained. Reports of reception will also be taken 
into consideration if these check with competitor’s log and 
code words. Code words to be changed daily. 

Prizes will be given to members showing best number of 
contacts, or other records, taking into consideration dis- 
tance in miles from transmitting station and reports of 
reception from other sources ; decision of T. and R. Com. 
mittee final. 

Persons other than those who are T. and R. members 
can compete. providing they can show sufficient reasons 
why they have not joined the Section, and, if possible, con- 
tribute a sum of 5s. towards the expenses of the Section in 
undertaking the arrangement of the tests. This sum will 
he deducted from the subseription due if membership is 
taken up within the current year. 

The Hon. Sec. wishes to emphasise that, in order that 
these tests may be completely successful, it is absolutely 


essential that all amateur transmitters using these wave- 
lengths, whether participating in these tests or not, show! 
co-operate by refraining from using higher power than; 
watts, or raw alternating current as a source of supply to 
the valves. Loose- -coupled circuits should be used, and o 
no account should marking and spacing waves be <a 
The Hon. Assistant Organiser particularly draws attention 
to the fact that the tests are being held with a purely scies- 
tific object, namely, to ascertain the limit of range posible 
for satisfactory communication in the 45-metre wave-ban¢ 
With a small input, given satisfactory conditions an: 
absence of QRM. They also afford an opportunity to test 
the efficiency of various generating circuits in use, together 
with the external radiating system. At the conclusion ul 
the tests we should have some valuable data on all the 
above points. 

The fixing of the voltage to 200-220 has also been don: 
partly to accommodate the low-power man, but mainly to 
avoid the temptation to“ pump a bit more in,“ and this is 
responsible also for the banning of generators and A.C. 
supply to a great extent, and as a further point, to aver! 
all undue QRM due to badly filtered generators and treti- 
fied A.C. For this reason, too, it is requested that A.C. 
shall not be used for filament supply. All stations takin. 
part using D.C. mains are also requested to ensure elimini- 
tion of any supply hum from their QSB, as neglect of thi- 
may lead to them being dropped on unduly for possibh 
contravention of the rules ; some D.C. mains sound lik: 
A.C. improperly filtered. 

Finally, a word to all those stations not taking part. 
both in this country and abroad. 

If you won't join in with the rest of the gang, then, ù 
a matter of courtesy and consideration for your fellow ex- 
perimenters, you are asked to refrain from transmittir: 
during the hours mentioned in the schedules. If you must. 
then please QSY to 90 metres, and try that for a . 
there's plenty doing up there, although lots of people 
don’t know it. T hese tests will last for one week only. 


M 
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NEWS FROM ALL QUARTERS. 
Wavelength Trouble Ahead ?—Marconi House Testing—Trials of a Studio Dance Band— 
Those Weather Forecasts—-No Programmes for Mars. 


Early Tests with New Wavelengths. 

Although it appears that we shall have 
to wait until the end of November before 
the Geneva wavelength scheme gets going, 
quite a number of stations have been 
carrying out tests with the new wave- 
lengths on their own account. The 
British relay stations spent a night of 
trial and tribulation about a fortnight ago 
With results which were not eutirely 
happy. 

Using the common wavelength of 288.4 
metres allotted by the Geneva Committce. 
the relay stations began working at 4.30 


am., sending diħerent programmes. 
Pandemonium,“ writes one listener 
Organ 


A Full-dress Rehearsal ? 

Considering the strong indications that 
trouble may be expected when the changes 
come into operation, the B.B.C. engineers 
would be well advised to set their alarm 
clocks early cpe of these fine mornings 
and conduct a full dress rehearsal. The 
idea has already been considered, and I 
hear from an authoritative source that 
the British stations may carry out a few 
preliminary tests in conjunction with cer- 
tain stations om the Continent. 

Whatever happens, none of these tests 
will be publicly announced, so listeners 
who are determined to share the fun wil! 
have to dispense with sleep from now on- 
wards until further notice. Ah well; 
we've done it before. 

O 2990 
Still Going Strong. 

Vera has been playing the piano 

since she was five,“ explains the mother 


of an eleven-year-old child who will 
dae e shortly. So wireless hasn't 
le 


d the non-stop pianist. 


= 020030 
Graded Licence Fees. 


The Bill to facilitate the use of wire- 
less telegraphy by the blind, which, as 
mentioned in last week’s Wireless World, 
Captain Ian Fraser will introduce when 

arliament reassembles, reminds me that 
"pocia facilities for certain classes of 
be ay are already the rule in Russia. 

? oldiers, sailors, war invalids, the 
nemployed, and all poor citizens pay 
ofi opecks for their licences. Army 
cers and State officials are required to 
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pay 1 rouble (100 kopecks) for crystal 
sets, and 2 roubles for valve sets. 

Working men's clubs are taxed at 3 to 
5 roubles, while commercial houses pay 
as much as 10 roubles. For sets in rail- 
way restaurant cars and ships’ saloons 
the licence fee is 75 roubles. 
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Where a Licence is Compulsory. 

Once again the Post Office authorities 
have been asked to explain the regula- 
tions in regard to listeners who do not 
own a set but take their entertainment 
from a common receiver shared. by a 
group of individuals. A landlord in a 
block of Westminster flats possesses a 
three-valve set from which he has taken 
leads to the rooms of various tenants. 

The position of the tenants is made 
clear by the Post Office. Each must be 
in possession of a receiving licence. 


LISTENING FOR STRIKE NEWS? 
making the most of the strike pose to improve their broadcast reception, but they are 


probably ent 


Misunderstood. 


In these days the Marconi House trani- 
mitter rather reminds one of. a king- 
hearted but cautious mother-in-law, reads 
to assist the younger generation if her 
services are required. But mothers-in- 
law, I believe, are often misunderstood, 
and poor old “M.H.” sustains the 
tradition. 

“ What a nuisance it is,“ writes a corre- 
səondent, ` that Marconi House always 
begins test transmissions just when 2LO 
closes down, and when I want to tune in 
foreign stations. What, anyway, is the 
purpose of these tests? 

O0 006. 
Let Us Be Calm. 

The question is a pertinent one, especi- 

ally at a time when there are rumours of 


an alternative programme for Londoners. 
But I am afraid there is nothing at the 


These miners in the Kent coalfield are evidently 


usiastic listeners, strike or no strike! 
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moment to justify excitement. The pre- 
sent tests, I learn from Savoy Hill, are 
purely for the purpose of keeping the 
Marconi House transmitter in trim in case 
of emergencies.. 2LO will have plenty 
of hard work this winter, and the possi- 
bility of breakdown must always be pro- 
vided for. 
0000 


And 80 To Bed. 

Regarding the complaint that the 
„M. H.“ transmissions are conducted at 
an awkward hour, it is pointed out that to 
avoid interference with official and com- 
mercial services, such tests can only occur 
at night and at a time when 2L0 is silent. 

Might we also try to remember that, 
despite appearances to the contrary, even 
broadcasting engineers have beds? 


The Inevitable. 

Bill: Do you believe in auto-sugges- 
tion?” Bert: Is that the system where 
you keep on repeating ‘Every day I get 
better and better, and you get well if 
you're poorly?” Bill: That’s it.” 
Bert: Well, I believe in it. Every 
day for the last three months I’ve said 
to mvself, ‘Some day I'll get a summons 
for not having a wireless licence, and, 
sure enough, it came yesterday !”— 
News of the World. 

oo0oo0o0ọ0 
Jazz Without Dancers. 

The other evening I was talking to Mr. 
Sid Firman, the popular conductor of 
the London Radio Dance Band. What 
niakes the job of a dance band in the 
studio rather more difficult than that of 
“outside ’? performers is the absence of 
dancers. The tempo and rhythm must 
be preserved at all costs, and a bare 
studio with its unemotional microphone 


0000 


is a poor substitute for a gay and glitter- 


mg ballroom. 
Mr. Firman's vivacious conducting is a 
joy to behold. 
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The Unceasing Topic. 

Can any other station beat Zurich in 
the matter of weather reports? It trans- 
mits no fewer than four inside eight 
hours! Talks and music are broadcast 
during the intervals. 

0000 


A Magazine Critic. 

A well-known journalist will shortly 
give a series of broadcasts in which he 
will summarise and discuss magazines 
and periodicals in general. His feature 
will be a sort of wireless ‘‘ Review of 
Reviews.” 

00 00 


B. N. O. C. at Leeds. 

The boudoir scene from ‘‘ The Marriage 
of Figaro, as performed by the 
B.N.O.C., will be broadcast from the 
Theatre Royal, Leeds, on November 4th. 
The cast includes Percy Heming, Miriam 
Licette, and Robert Radford. 


O0 000 
Sir Oliver Lodge. 

Sir Oliver Lodge is to broadcast a talk 
on Atoms and Worlds—The Chemical 
a from 2LO studio on October 

ith. ` 
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Manchester Wireless Exhibition. 


Programmes will be broadcast from 
Manchester between October 26th and 


November Ist in connection with Man- 
_ chester 


Wireless Exhibition which is 
being held in the City Hall. The trans- 
missions throughout the week will include 
the opening speeches, a musical comedy, a 
concertina band, short sketches, and band 
concerts, 
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FUTURE FEATURES. 
Sunday, October 24th. 


Lonpon.—Raymond Trafford read- 
ing The Hound of Heaven.” 

Carpirr.—Religious Service in: 
Welsh. 

Mancnester.—Recital by Dale 
Smith (baritone) of Tennyson’s 
Songs. 


Monday, October 25th. 


Lonxpon.—The Old Inns of London. 

MANCHESTER. — Grand Orchestral 
Concert conducted by Perey 
Pitt. 

NewcastLe.—Schubert Programme. 

Giascow.— Bizet Anniversary. 

Becrast.—‘S A Country Cottage’ 
Fantasy, by Patience Raymond. 


Tuesday, October 26th. 


Loxpox.— Chamber Music. 

BIRMINCGHAM.—“ Slenth 'Ounds.““ 
by Birmingham Radio Players. 

Grnascow.— The Ambition of 
Annabella Stordie — Scottish 
Recital. 

ABERDEEN.—Ballad Concert. 


Wednesday, October 27th. 


Lonpon.—Russian Programme. 

BIRMINGHAM.—Students’ Carnival 
Concert. 

Carpirr.—Recital of The Orches- 
tra’s Favourites. 

MANCHESIER.—Inaugural Concert 
of Manchester Station's Wire- 
less for the Blind Fund. 

Giascow.—Paisley Programme. 


Thursday, October 28th. 
Loxnon.—Strauss Songs sung by , 
Vivienne Chatterton. 
BIRMINGHAu.—“ An Autumn Pro- 
gramme.“ 
Carpirr.— Lady Windermere's 
Fan,“ by Oscar Wilde. 
MANCHESTER. — The Manchester 
Concertina Prize Band. 


Friday, October 29th. 
Lonpon.—‘‘ Potted Opera,” con- 
ducted by Stanford Robinson. 
= Carpirr.—‘' Musical Chairs.“ by 
: Alma Vane, Florence Oldham, 
and Harold Kimberley. 


Saturday, October 30th. 
Lonpon.—'‘ My Programme, by 
J. R. Clynes. 
Giascow. — Scottish Hallow-e’en 
Programme. 


ABERDEEN. — Salt Beef,” pre- 
sented by Aberdeen Radio; 
Players. i 
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service is much appreciated. 
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Punch’s Edi‘or. 

Sir Owen Seaman, Editor of Psr. 
will make his contribution to the bras, 
cast series of illustrations of Hum: 


from Different Angles ’’ on October 2i- 
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The Pirate at His Worst. 

The highest number of bradas 
pirates to the square mile is prota: 
to be found in South Africa, where + 
early end to broadcasting is ber. 
prophesied by the more pessimistic me- 
bers of the community. During the 
year the Johannesburg station incorre! 
a loss of £4,166, and the numer = 
licences dropped from 8,281 to 5.268. I- 
Durban the deficit for the current ves 
amounted to £7,600. 
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Mars Again. 
On October 27th, we are told, : 
planet Mars will be in a more fava: 
able position for wireless communic:n: 
with the earth than at any other per- 

for the next 100 years. 

A leading official of the B.B.C. k» 
stated that no sort of programme 
being framed for the entertainment 
the Martians on this auspicious cas. 
This seems to be a wise decision, c 
sidering that the B.B.C. is having à hs 
enough job trying to please its car: 
audience. 


O00 
Broadcasting from a Train. 
The Canadian National Railwass. 


which were the first in the world to pe- ` 
vide passengers with regular broadca:: 
programmes, are now’ responsible t? 
another interesting wireless developme | 
An official at the London branch of th 
C.N.R. tells me that a broadcast trar: 
mitter has been installed on a spe 
train in which lecturers tour the Pram 
provinces giving agricultural inform- 
tion and instruction to farmers. 

The lecture car has accommodation f“ 
only 100 people, but by means of brad 
casting many farmers situated in outlym. 
districts can tune in the lectures whic 
otherwise they would never hear. The 
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„The Gondoliers.” 


The second transmission of an exce!™ 
from a Gilbert and Sullivan opera fr. 
the Princes Theatre, London, will tt 
place on Monday next, October 25“ 
when a half-hour excerpt from “ik 
Gondoliers ”’ ia to be given. 
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Colonial Premiers to Broadcast. 
Speeches by several of -the Colonial 
Premiers attending the Imperial Center 
ence will be broadcast from the Guild! 
on Friday next, October 22nd. Ír 
speeches will follow a dinner given " 
honour of the Premiers by the Rv: 
Colonial Institute, the Overseas [acu 
the British Empire League, the Victonè 
League, and the British Empire Clab 
The broadcast will probabl inclode 
speeches by Mr. Bruce, General Herter, 
Mr. J. G. Coates, and Mr. Macken 
King. 
ii 
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Loud-speakers Compared. 


~ A demonstration of three distinct types 
pi loud-speaker was conducted by Mr. 
iggle at the first winter mecting of the 
outhport and District Radio Society on 
ober 4th. 
The lecturer's subject was Modern 
ud-speakers, and he showed by com- 


parison how different instruments repro- . 


Muce the higher and lower frequencies at 


parying strength. 

® Hon. secretary: Mr. T. G. Storry, 67, 
Wirginia Street, Southport. 

5 O00 00 

A New Lease of Life. 

„ The Walthamstow Amateur ‘Radio 
Society (X. M. C. A.) has now taken on a 
new lease of life. Meetings will be held 
gn the V. M. C. A. every Thursday at 8 
p.m, New members will be especially 
welcome. 

: The hon. secretary, to whom all en- 
quiries should be addressed, is Mr. 
H. J. Sarson, 79, Ferndale Road, N. 15. 


P o oOo . 
A North London Amalgamation. 3 


, Future meetings of the Muswell Hill 
abd District Radio Society will be held 
‘at Tollington Park School, where there 
are unrivalled facilities for conducting 
demonstrations and experiments. The 
hew premises have been secured partly 
-owing to an encouraging increase in mem- 
bership and partly because, by n 
manimous vcte, an amalgamation has 
Ween effected with the Tollington School 
Bociety. which forms a junior section. 
fF An excellent programme of demon- 
trations and lectures has been arranged 
or October, November and December. 
_ copy of thé new syllabus, together 
‘with a membership application form, can 
be obtained from the hon. secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Road, 
Muswell Hill, N.10. 


$ O0 000 
uccessiul Year at Ipswich. 


Perhaps the most important work of 
the Ipswich and District Radio Society 
during the past year was carried out be- 
Yond the confines of the club-room. At 
3 al request of the B. B. C. the Society 
5 a t with several cases of complaint from 
| tne general public, and also conducied 
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CLUB REPORTS 


7 Secretaries of Local Clubs are invited to send in for publication club news of general interest. 


tests which, it is believed, proved of con- 
siderable help to the Broadcasting Com- 
any. 

N These facts were mentioned by Mr. 
H. E. Barbrook, the hon. secretary, in 
submitting the annual report at the 
Society’s business meeting on October 
4th. Five public lectures were delivered 
during the year, and, in addition, club 
meetings were held every fortnight. The 
membership has increased by 25. 

` The first popular lecture of the winter 
session will be given on Monday, Novem- 
ber Ist, at the club headquarters, 55, 
Fonnerean Road, Ipswich. The subject 
will be Condensers,” and the speaker 
will be a representative of the Dubilier 
Condenser Co., Ltd. 

coca 


A Lecture on Telearchicz. 


“ Telearchics, the Wireless Control of 
Distant Mechanism,“ was the title of a 
lecture given before the Golders Green 
and Hendon Radio Society by Mr. A. r. 
Castellain, B.Sc., D. I. C., on October 
7th. Starting with the fundamental 
arrangement for distant control, Mr. Cas- 
tellain proceeded to explain the various 
relays used to control currents, and 
described the apparatus necessary to pro- 
duce and receive the controlling energy. 
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FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 20th. 


Austell Hill and District Radio Society. ~ 
At 8 p.m., at Tollington School, Tether- 
down. Demonstration and Lecture on 
“Construction of Cone Loud-speakers,” 
bu Mr. IWW. G. Cauldwell and Mr. Ander- 
son. 


Gelders Green and Hendon Radia Sacicty. 
-At 8 pm. at the Club House, Willi- 
fild Way. Club Dance. 


THURSDAY, OCTOBER 21st. 


Golders Green and Hendon Radio Socicty, 
—At 8 p. m., at the Club House, Willi- 
eld Way. Lecture: “The Eye and the 
Ear” and “The Superheterodyne,” by 
Dr, Morgan. 

Tottenham and District Wireless Socicty.-- 
At 8 p. m., in the Lansdowne Hail, High 
Road, Tottenham, N.17. Exhibition and 
Demonstration (admission free). 


MONDAY, OCTOBER 25th. 


Southport und District Radio Society.—At 
8 pm. at St. Andrew's Hall, Part 
Strect. Discussion on Competition and 
Ezhibition. 
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All photographs published will be paid for. 


He showed alternative methods of ob- 
taining various controls on one wave- 
length by means of (1) varying modula- 
tion of the transmitter and transformer 
circuits tuned to the several modulations, 
and (2) impulse control, an ingenious 
arrangement whereby the armature turns 
a cog wheel one degree for each impulse. 
He illustrated the operation of this fatter 
method of control by his now celebrated 
model boat, Telearch 1.” Many ques- 
tions and some discussion followed this 
most interesting lecture. 

The next meeting of the society will 
be held on Thursday, October 21st, when 
Dr. Morgan will give two lecturettes, 
(a) The Eye and the Ear in Relation 
to Radio, and (b) The Superhetero- 
dyne.” The hon. sec., Lt.-Col. H. A. 
Scarlett, 357a, Finchley Road, N.W.3, 
invites enquiries from anyone in the dis- 
trict who is interested. 
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QRP. 


The QRP Transmitters’ Society, which 
was recently formed in the Wanstead 
district, is carrying out a series of low- 
power transmission tests on 45 metres 
with the idea of obtaining data on the 
most suitable aerials for the work and 


the best method of feeding them. Several 


members are conducting tests in trans- 
mission without an aerial. 

Hon. secretary: Mr. L. J. Fuller 
(6LB), Glenburn, 13, Seagry Road, Wan- 
stead, Essex. 

0030 


A Triumph for Peckham. 


Au exhibition to signalise a triumph 
was held by the Oglander Radio Fellow- 
ship at their headquarters in Oglander 
Road, Peckham, London, 8. E, on 
October 6th. The triumph lay in the fact 
that the Society has won the first and 
second prizes in a competition organised 
in connection with the Selfridge Radio 
Exhibition. 

The Fellowship exhibition was com- 
posed of sets contructed by members, and 
included several outstanding pieces of 


work. Among them was an Angio- 
American 6-valve set shown by Mr. C. H. 
Higgins, Vice-President, and a 2-valve 


portable constructed by Mr. White. Also 
on view was a 4-valve Neutrodyne built 
by all members of the Society. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor. “ The Wireless Worid, Dorset House, Tudor Street, E. C. 4, and must be accompanied by the writer’s name and addres. 


A.C. MAINS RECEIVERS. 


Sir,—In your issue of September 29th there appears a letter 
on the subject of operating wireless receiving sets direct from 
alternating and direct current mains. 

It would be extremely difficult for anyone to be severely 
dogmatic as to the priority of any particular person or firm 
in the operation of wireless sets in the manner indicated. 

It is not perhaps generally known that some of the earliest 
researches in this direction date back to the year 1917, when 
M. R. Barthelemy studied this particular problem on behalf 
of the French Government with a view to eliminating accumu- 
lators and batteries from the sets then in use for war purposes. 
Subsequently a great deal of additional research was carried 
out by M. Moye and Dr. Corret, in France, on this subject, 
the results of which were in part published in F. S.“. Moderne 
for August, 1922, since which time complete wireless sets 
arranged for operation on D. C. and A.C. mains have been 
produced and sold by the firm of Pericaud and others. 

There has never been any insuperable difficulty in obtaining 
good reception in this manner, providing all the factors dis- 
closed by the early investigators were taken into consideration, 
and, in fact, the writer demonstrated some years ago at the 
Institution of Electrical Engineers a four-valve McMichael set 
which could be operated from the A.C. supply or from accumu- 
lators by means of a change-over ewitch, so as to demonstrate 
that it would work equally as well on either source of supply. 

The factors controlling satisfactory operation with raw or 


unrectified A.C. do not appear to be generally well known or 


understood, although they were communicated in a lecture bv 
the writer to the Radio Society of Great Britain at an informal 
meeting more than two years ago. 
arises from the fact that manufacturers are all desirous of 
selling a battery eliminator apart from the actual receiving sct. 

I am of the opinion that it will be extremely difficult to 
guarantee perfect headphone reception until all freak receiving 
sets have been eliminated and unless the receiving set and the 
battery eliminator are designed specially to co-operate with 
cach other. L. F. FOGARTY, M. I. E. E. 

Ruislip. 

October 2nd, 1926. 


BATTERY ELIMINATORS. 


Sir, Visiting the recent Radio Exhibition at Olympia, one 
observed that there is a tendency to introduce apparatus for 
tne elimination of batteries, in other words, to take the current 
from the electric lighting mains to use for wireless sets. Most 
of the apparatus exhibited for this purpose would, to my mind. 
be unsafe to connect to the electric light mains, and it would 
appear that the designers have very little knowledge of regu- 
lations which control any apparatus that is for connection at 
such voltages as we use in our homes. I think a note of 
warning should be given, and no apparatus should be allowed 
to be connected the design of which does not comply with 
the regulations which exist for the protection of the public. 

A few of the points which should be looked to are as follow :— 
(1) Protecting the apparatus by proper size fuses. (2) Making 
it impossible to get at terminals which may have the full 
supply voltage on them, without first disconnecting the supply 
to the apparatus. (3) Cable entries to the apparatus should 
be carefully bushed. (4) All external metal work should be 
tarefully earthed. (5) The safety factor on condensers used 


One of the main difficulties 


on this type of apparatus, when connected to a public supp", 
must be higher ‘han heretofore. ‘The puncturing of a co- 
denser would cause a serious short circuit and danger of shock 
All condensers should stand at least four times the suppr 
voltage. 

There was only one design at the Exhibition in which, seer 
ingly, the designers had in mind the above point of view. 

London, W.3. N. W. PRANGNELL 

Oct. 4th, 1926. 
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THE “EVERYMAN” FOUR. 


Sir,—A few days ago I wrote asking you to recommend me 3 
4-valve circuit of good quality and after obtaining the tw 
copies of The Wireless World, which foolishly I had not bought 
during the summer months, containing the instructions fu 
making up the Everyman” Four, I have carried out the is 
structions therein and made the receiver. 

This is only one of many of your circuits which I have made 
up, but it has such outstanding qualities that I feel I mes 
write and congratulate you upon the product; it is a littl 
ee to believe that this set can produce such wonderful 
results. 

To those who think the transformers will prove a little difè 
cult to construct, I should like to advise them to buy a lém. 
length of zin. ebonite rod, threaded 32 to the inch, from ther 
wireless dealer, and if they cut it into strips of 2in. and cut t 
in half lengthways, they will find that when these pieces art 
placed round the former and held in position by a rubber band, 
the transformer winding is made extremely simple. 

Wishing you every success with your publication at its re- 
duced price. OUIS PEARSO). 

London, N.12. 

October 13th, 1926. 


AMERICAN RECEPTION. 


Sir,—Mr. Filgate's letter in the September 29th issue rte- 
minded me of your request for reports on American state: 
reception. I received WPG on Sunday morning, August tb, 
from 1 am. B.S.T. until he signed. off at 5 a.m. B. S. T. 
followed by WG! (WGY by wavelength) and WEA betwee: 
5 a.m. and 5.30 a.m. On Sunday morning, September Sth, | 
switched on at 12.55 a.m. B. S. T. and picked up WPG apar 
at once and held him until he signed off at 5 am 
B. S. T. After this I picked up WGY, and a station which wt 
most probably CNRA, Canada; items from the last stale» 
were clear; also announcements, with the exception of tic 
call sign (I got the RA or CA at the end and knew it wis 
composed of four letters); the wavelength tallies with th: 
station. I have received confirmation from WPG of tle 
August 29th reception and also a surprise. I thought WP 
was working with 500 watts power (as listed in World Rade) 
but I have received a picture from the station director of the 
new high-power transmitter working on 5kW (5,000 watts), © 
this accounts for his apparent super-range. His strength has 
really been excellent; both times I got him he was at wha: I 
call small loud-speaker strength, with wonderful clarity. usia 
l-v-2 (H.F. neutralised with loose coupled aerial). The ne: 
transmitter is a Western Electric Graybar type. 

Hull, Octoher 3rd, 1926. GUY HARTLEY. 
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Solid Dielectric Condensers. 


notice that in receivers using a small 
fixed condenser in serica in the aerial 
circuit, an ordinary solid dtclectric 
condenser ta usually used. Would 
any advantage be gained by using an 
utr dielectric condenser in this posi- 
tion? D.P.R. 
In a receiver of modern design in 
vhich great pains have been taken to 
'liminate losses in other parts of the 
tircuit it might be an advantage to use 
in air dielectric condenser in this posi- 
ion, since these are now obtainable. In 
nany receivers, however, the losses are 
o high that any advantage obtained 
tom little refinements such as this would 
ass unnoticed, or, to put it another wax, 
t might be said that anv losses intro- 
Inced by the solid dielectric condensers 
vould be swamped in the far greater 
osses present in other parts of the cir- 
‘uit. Indeed, it might almost ho said 
hat in the old type of direct-coupled set. 
ittle, if any, advantages were obtained 
y using an air dielectric tuning con- 
lenser of good design over those given 
y a solid dielectric variable condenser 
f bad design, since it must be remem- 
ered that the damping present in the 
ircuit due to the high resistance aerial 
nd leaky grid rectification was so high 
‘hat any additional losses in condenser 
r tuning coil ‘would be overshadowed. 
nd so the substitution of a low loss coil 


nd condenser would make no appreciable 


lifference whatsoever. 


nacoo 


A Sensitive Two-valve Receiver. 


‘ome time ago you published a circuit in 
the ** Readers’ Problems section of 
your journal under the title of 
Sensitive Two-valve Receiver.” I 
constructed this set, and found that 
its claims to sensitivity were more 
than justified, and have succeeded 
in logging a large number of Euro- 
pean stations. I wis, however, to 
efect an improvement in sclectirvity, 
and should he glad of any hints 
concerning this, J.J.M. 

This circuit was published on page 433 

f our March 17th issue. Its ability to 
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stamped addressed envelope for postal reply. 


receive stations at a considerable dis- 
tance is solely due to the remarkable 
smooth control which is to be had over 
reaction, which many readers have in- 
formed us considerably exceeds that 
obtainabie from a conventional Reinartz 
circuit. 

In order to achieve greater selectivity 
it is necessary to use a coupled aerial 
circuit, the aerial being coupled either 
magnetically or capacitatively to the 
tuned grid circuit. The necessary circuit 
diagram is given in Fig. 1. Connecting 
the aerial to A3 gives the ordinary direct 
coupled aerial circuit, but it must be 
remembered that, owing to the fact that 
the fine reaction control enables the 1e- 
ceiver to be adjusted very close to the 
oscillation point, quite a useful degree 
of se:ectivity can be obtained even with- 
out a coupled circuit. If the aerial is 
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Each separate question must be accompanied by a 


tween A2 and A3 (which may be of 
0.0005 mfd. capacity) must be considered: 
as a variable coupling rather than as a 
tuning device, and it should oniy be 
touched when it is desired to. alter the 
degree of coupling, and never when it 
is merely dcsired to alter the tuning. In 
this case coil values will be as follows :-- 
B.B.C. wavelength, No. 50 for tuning 
and No. 25 for reaction; Daventry, No. 
250 for tuning and No. 75 for reaction. 
Connection to Al gives us a magnetically 
coupled circuit. In this case the 
“aperiodic” aerial coil can consist of n 
15-turn coii on the normal wavelengths 
and a No. 50 coil on Daventry, the other 
coil values being the same as for the A2 
connection. All the coils may be inserted 
side by side in three fixed coil holders 
spaced about one inch apart. 

With regard to the relative merits of 
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Fig. 1.—A sensitive arrangement of two valves. 


connected to AS the tuning coil should be 
a No. 25 or 35 on normal B.B.C. wave- 
lengths and No. 150 on Daventry, the 
reaction coil correspondingly a No. 50 and 


. No. 100. Connection of the aerial coil to 


A2 gives us a capacitatively oun aerial 
circuit, since the variable cendenser Le- 


capacitative and magnetic coupling for 
obtaining selectivity, you should refer to 
the reply given to G. P. K.“ on page 542 
of our April 7th issue, in which the merits 
of the two methods were compared, and 
it was pointed out that in this type of 
circuit a capacitative coupling is prefer- 


560 


able. It should not be forgotten, how- 
ever, that excellent results can be had 
by a combination of the two, that is, 


by putting a 0.0005 mfd. variable con- 


denser in series with Al. 
0000 


A Use for Ex-Government Chokes. 


} am intending to construct a loud- 
apeaker filter circuit for use with my 
receiver which employs a low-imped- 
ance valve in the output stage. l 
have a number of small 20-ħenry 
chokes, but aa these have a core of 
very amall cross-sectional area, and 
a negligible air gap, I am afraid that 
they are liable to qet saturated under 

' the influence of the rather heavy 
plate current of my output valve. 
As J do not want to qo to the ez- 
pense of a special choke, can you 
tell me if I can alter one of these 
chokes in any way in order to make 
it suitable? TFS. 

The main purpose of using a choke 

filter circuit is, of course, to avoid any 
risk of loss of volume and quality by 
magnetic saturation of the loud-speaker 
core. It is of little use, however, employ- 
ing a choke of the type you mention, 
or the trouble will merely be transferred 
from the loud-speaker to the choke. If 
you connected two of your chokes in 
parallel in the output circuit, the permis- 
sible plate current would be doubled. 
because the total cross-sectional area of 
core would be doubled for a given plate 
current, or, to look at it another way, 
we could say that, looking at each choke 
individually, the current flowing through 
the windings would be halved, or, in 
other words, the magnetising force would 
be halved for a given cross-sectional area 

of core, . 

Unfortunately, the connecting of two 
chokes in parallel would halve the total 
inductance, and it might be found that 
this caused a loss of the lower tones, 
even though, of course, the output valve 
were of low impedance. Since vou have 

a number of these small chokes, how- 

ever, you can overcome the difficulty by 

paralleling two pairs of them, and then, 

considering each pair as one unit of 10 

henries inductance, connect in series, 

thus restoring the original value of in- 
ductance. This method of using four 
chokes will give the same inductance as 
one choke, but will have double the cur- 
rent carrying capacity from the point of 
view of magnetic saturation. Similarly, 
it would be possible to use six chokes 

(two units of three paralleled chokes) to 

give three times the current carrying 

capacity and the same inductance. ` 
o000 


A Polarity Puzzle. 


I wish to charge a small L. T. accumulator 
from my D.C. mains in series with a 
bimp. I intend actually to charge 
by inserting an adapter in a lamp 


holder. Although the positive and 
negative mains are cach clearly 
marked at my meter, I have no 


method of knowing which is which 
in my lump holder. Can you give 
me a simple method of ascertaining 


this? i P.K.T. 


Wireless 
World 


determined in a - very 
simple manner. Obtain a glass of water 
and dissolve in it a teaspoonful of 
ordinary salt, and connect up in series 
with the lamp holder and a lamp (the 
lamp which you will. have removed from 
the holder will be suitable) in accordance 
with Fig. 2. It will not be found that 
bubbles are emitted from both wires 
which are immersed in the water, but 
twice the amount of bubbles are given 
off from one wire than from the other. 
The wire giving off the larger number of 
bubbles is the negative main, and must 
be connectad to the negative terminal of 
the accumulator for charging purposes. 
The reason for the emission of double the 
number of bubbles from the negative 
main is that simple electrolysis takes 
place, the water being separated into its 
component parts of two parts hydrogen 
and one part oxygen, the hydrogen being 
liberated at the negative main in double 
the quantity of the oxygen at the positive 
main. The glass of water with the two 
wires dipping into it becomes, in fact, 
the simplest form of accumulator. 


This can be 


Fig. 2.—Testing mains for polarity. 


The purpose of the salt is to increase 
the conductivity of the water, and without 


at the bubbles are liberated in too small 


a quantity to tell the mains polarity at a 
glance, unless the two wires are fairly 
close together and a lamp of high wattage 
is used to pass a fairly heavy current. 
Do not forget that when this is done it 
wiil be necessary to mark the lamp 
holder and adaptor in order that the 
adaptor may be inserted in the correct 
manner on subsequent occasions without 
the necessity of again applying this test. 
It might be pointed out that if this test 
is applied to A.C. mains bubbles will be 
released in equal quantities from each 
main, and this, therefore, provides a 
useful test for those who do not know 
whether their house mains are A.C. or 


D.C. 


— 
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De Profundis. 
I wag greatly attracted by the “ Unici 


„ sal Vhree-velve Peceiver described | 


in your August 16th issue, and I con. 
nected it up roughly, using two plwg 
in type cols of equal size mounted 
atde by side in pa of 

centre tapped coi 

Results exceeded my 
and I accordingly decided to build! 
in permanent form as a “ final” st 
as suggested by the author. I went 
to very great cxupense tn procuring a. 
claborate pedestal cabinet, and ob 
taming the hest possible ‘components 


t 


the epreu d 
used by the author. ` 
expectations, 


I determined, however, not to por’ 


chase the special centre tapped cons 
as I had a large number of plugs 


coils by me, and they had gicrn tr: 


cellent resulla in the experiments 
model. After ending much time m 
the careful construction of thia set, | 
switched on, and not a sound we 
heard. 
again and again, and have had each 


7 . 


I hace cheeked the winre’ 


component out and tested it Repar | 


ately in another ret, but atnl ve 
sound, even on the local station, an‘ 
I cannot get the act to oscillate. | 
reconstructed my original — rough 
model, and I find, J cannot get» 
sound with that now. Can you pleay 
asaist me to find this mysterio: 
fault, as at present I am in the wn- 
fortunate position of having spent « 
great deal of time and money it 
obtaining the slightest aattzfaction’ 
0. W. 
Although, of course, it is always difficul: 
to advise in a case of this kind without 


having the opportunity of an actual ir, 


strument test on the receiver, we do no! 
think that your trouble is at all a seriou 
one. 

What has probably happened in your 
case is that when building your origina: 
rough model you happened by pur 


chance to connect up your two plug-in 


coils the right way round, but when or- 


structing your permanent model and tate: 
reconstructing your rough model vou wer 
less fortunate. 

It is obvious that since these two plug- 
in coils are standing side by side clase ur 
against each other, and are of the same 
size, the magnetic fields associated with 
each will, when a certain method of con- 
nection is adopted, cancel out, whilst re 
versing either one of the coils wenld 
result in the two magnetic fields harmon- 


ising with instead of opposing each other. 


Reversal of both coils would have the 
same effect as if neither of them had been 
reversed. If the magnetic fields of th 


two coils oppose each other and care! | 


out, of course the net result will be that 
the inductance of the whole tuned cirean 
is practically nil, and it is not surprisinz 
that nothing is heard. 

You should therefore connect up your 
set once more, and if nothing is heard. 
one of the two coils should be reversed. 
it being immaterial which one is adjusted 
Tt should be pointed out that the reversal 
can be accomplished either mechanicallr 


by actually reversing the coil or eletr- | 


cally by reversing the connections to the 
coil. The latter is, of course, the mo“ 
convenient method to adopt. 
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IDENTIFYING TRANSMISSIONS. 


OW that we have passed out of the Summer 
season of atmospherics and are rapidly 
approaching the period of the year when 
distant reception is least interfered with 
by weather condi- 
tions, more than 
usual interest at- 

taches to a letter published in our 

correspondence columns this week, 
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should be identified by a number and that the number 
should be transmitted in Morse. Whilst we do not neces- 
sarily endorse this particular proposal as the best method 
of providing means for identifying the stations, yet some- 
thing of the kind is badly needed, and it should preferably 
be a signal which can conveniently be repeated at frequent 
intervals during the programme— 
as, for example, between each dis- 


in which a plea is put forward for 
the adoption of some method 
whereby broadcasting stations can 
be easily identified. 

Only a small percentage of the 
world’s listeners will ever be satis- 
fied with purely loca! reception 
alone, because one of the greatest 
attractions of wireless is the fact 
that a wireless set can connect the 
listener with a choice of stations 
far afield. It does not require keen 
observation to recognise that the 
demand for sets capable of tuning 
in foreign broadcasting stations, as 
well as our own, is steadily in- 
creasing. . 

Accepting these facts, those re- 
sponsible for the programmes of 
the stations should look farther 


CONTENTS. tinct item. Now that the broad- 

8 casting authorities throughout 

Europe are able te meet periodic- 

ene VIEWS „ ayy, SOl ally in conference te discuss mat- 
‘Economy Two"... . 562 ters of mutual interest, it would be 
5 ö comparatively easy to introduce 
Practica, Hints anD Tips 567 some such scheme. Numbering 
RADIO Sup “ TELEARCH 1 569 stations would have certain obvious 
By A. P. Castellain. advantages, in that listeners would 
Een Topics 573 check off those stations which they 
l heard regularly and would be par- 

Sn C 875 ticularly keen to search out anv 
F missing numbers. Periodical ře- 
N 7 oo ae 877 ports could then be called for when 
e interesting technical information of 
MANUFACTURERS’ New Apparatus . . 580 value to the stations concerned 
PIONEERS OF WIRELESS (34) 581 would be available to show over 
By Ellison Hawks. what areas the range of individual 
BROADCAST BREVITIES ... 583 transmitters was ineffective. The 
numbering of stations might very 

F ae well be done in order of Gane 
LETTERS TO THE EDITOR 586 length, and some distinguishing 
READERS’ PROBLEMS 587 sign could be given to indicate 


afield than they are inclined to do 
at present and realise that beyond 
their own local centres there may be many thousands who are 
intent on listening to their programmes ; this being so, in 
the interests of distant listeners t is very desirable that 
every station should be easily identified, and in these times 
of overcrowding of the ether identification by wavelengtn 
is becoming a difficult problem for any but-the experienced 
experimenter who possesses a reliable wavemeter. 

The suggestion of our correspondent is that every station 
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whether the broadcasting station 
had a wavelength which rendered 
it tree from heterodyne interference with other broad- 
casting stations. As it is at present, it is not easy to go 
from station to station on a highly selective receiver 
without passing over stations. By numbering stations in 
order of wavelength, and provided that these numbers 
were repeated frequently during transmission, a great 
service would be rendered to listeners. It would be 
interesting to have the views of readers on the subject. 
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HE recent introduction of valves with an exception- 
ally high magnification factor is likely to have an 
important effect on the design of broadcast re- 

ceivers. These valves have, unfortunately, a very high 
internal impedance, but this is being gradually reduced 
by improved design, and there can be no doubt that they 
have now reached a stage of practica! development where 
their use can hardly be ignored when a set is required 
to be economical both in first cost and upkeep. ‘The 
application of these valves is limited by their inability 
to handle distortionlessly large grid voltages, and, as 
already suggested, by their high internal resistance. In 
view of these facts, such valves would seem to be most 
usefully and safely employed as anode or ‘‘ bottom bend“ 
rectifiers, coupled by a high anode resistance to a succeed- 
ing L.F. amplifying valve, which can only be of the 
high magnification type if very small input amplitudes 
are to be handled. 

A couple of years ago it 
would have been considered 
impossible to operate a loud- 
speaker from a set consist- 
ing of a detector valve with- 
out reaction, followed by a 
single stage of resistance- 
capacity coupled L. F. am— 
pliſication, but, thänks to 
the improved valves now 
obtainable, this is quite 
practicable, provided that a 
really strong incoming signal 
is available. It is hoped 
that a description of a simple 
and, above all, inexpensive 
set of this kind will be of 
interest to those who are 
either taking up wireless for 
the first time or who are 
about to change over from a 


: C. 0.0001 mfd.; 


Dy H- Fe en. 


ma. 1.—The circuit diagram.—C,—0.0002 mfd.; 
megohm; R -5 megohms; R,=25 ohms; Ry=6 ohms. 
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crystal or single-valve receiver, giving only ' phone signals, 
to loud-speaker reproduction. Another type of reader to 
whom this set will possibly appeal is the experimente”, 
who must have often felt the need of a ‘‘ stand-by ”’ re- 
ceiver capable of giving really good reproduction, while 
his more ambitious instrument is undergoing alterations. 


Provision for Tone Control. 


In spite of the fact that the parts used in the set illus- 
trated cost only about two guineas (valves, batteries, et., 
are, of course, not included), it can be fairly stated that 
the quality of reproduction is such that any improve- 
ment in this respect would not be noticeable as far as 
the great majority of loud-speakers at present availabe 
are concerned. It is not suggested that the L.F. ampli- 
fication is equal at all audible frequencies; those who 
have seen an output curve of eveh the better type of 
loud-speaker will realise that it would hardly be aa 
exaggeration to say that 
this is about the last thing 
we really need for perfect 
quality! Instead of striv- 
ing for the theoretically 

verfect amplifier, it seems 
better to face the fact that 
the average loud-speaker 
gives undue. prominence t 
the higher frequencies, and to 
arrange our amplifier so that 
the voltages corresponding 
to these notes are reduced. 
while the low tones are mag- 
nified as much as possible 
A certain amount of contro 
over this reduction is desir- 
able, in order that various 
loud-speakers and, equa!!r 
important, various taste 
may be suited. 


C= 0.0005 
C;=1 mfd.; Ry=1 
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“Economy Two” Loud-Speaker Set. 

It should be emphasised that the set 
described in this article has a strictly 
limited range, and will only provide 
really sufficient loud-speaker volume on 
an input which would give loud signals 
on a good cystal set. With a reason- 
ably efficient aerial-earth system its 
range may conservatively be estimated 
at from five to ten miles from a main 


station, and thirty to forty miles from 


Daventry. Low upkeep cost is a dis- 
tinct feature ; as the detector valve may 
be run with a dull filament, its L.T. 
consumption is generally negligible 
compared with that of the L.F. valve, 
and its anode current is measured in 
microamps. instead of milliamps. This 
valve itself should last almost indefi- 
nitely, so, for practical purposes, we 
have only one -valve to maintain. 


The Intervalve Coupling. 

The circuit diagram is given in 
Fig. 1. To simplify matters a direct- 
coupled aerial circuit is used with a 
fixed series condenser and parallel 
tuning capacity. 


age for rectification. 


a high anode resistance of 1 megohm, and a o.oo1 mfd. 


View of the underside of the panel, also showing layout of components on the sub-paned. The negative 


Across the tuned circuit is connected 
the grid and filament of the detector valve through the 
bias battery, which impresses the necessary negative volt- 


Fig. 2.—Drilling 9 of top panel. A. 3/8in. dia.; B, 58 / lein. sia.: ; C, I/ Ain. dia. ; 
‘sin. dia., countersunk for No. 4 wood screws 


condenser fitted with a 5-megohm leak. 
these components are somewhat unusual, but are those 
which have been found to give the best all- round results 


The values of 


with the particular types of detector valves to be specified 
This valve is coupled to ‘the I.F. amplifier through later, and are, moreover, readily obtainable. 
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loud- speaker socket is that connected to the plate of the valve. 
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The arrangement of the filamént resistances is also not 

quite conventional, and has been 
adopted in order to avoid the 
necessity of either turning on 
and off two separate rheostats, or 
else fitting a battery switch. As 
the detector valve will always 


take less filament current 
than the L.F. amplifier, it 
is a convenient and prac- 
ticable arrangement. The 
resistance R, is of the semi- 
variable type, and, as this 
valve is not critical as to 
voltage, it needs only an 
initial adjustment. a 

The insulation of a re- 
ceiver of this description, 
which includes high resist- 
ances, should be beyond sus- 
picion—at any rate, as far 
as the intervalve coupling 
is concerned. This point 
should be borne in mind 
when selecting components, 
but otherwise a wide latitude 
may be allowei in the 
layout, choice of parts, and 
method of construction. The 
anode resistor, however, 
should be of a type which 
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‘Economy Two” Loud-Speaker Set. 
is guaranteed to carry any appreciable 
current without change of value. Many 
grid leaks. although suitable for the 
particular function for which they were 
designed, are useless in this capacity. 
The mounting of the components will 
be fairly obvious from the various 
photographs. With the exception of 
the grid and anode resistance holders, 
all the parts are obtaincd ready-made. 
The holders are simply rectangles of 
lin. ebonite, measuring 2łin x in.. 
carrying grid leak clips secured by 
oB. A. screws and nuts. These 
screws are passed through from the 
underside, and their heads are deeply 
countersunk to avoid the possibility of 
contact with the wooden baseboard, 


Constructional Details. 

For the sake of economy, the top 
panel is of wood lin. thick. Plug 
sockets are used instead of terminals (to 
facilitate changing over when the set is 
used as a stand-by), and are fitted with 
insulating bushes. The variable con- 
denser, rheostat, and aerial series con- 
denser C, are also fitted to the top 
panel, and to it is screwed the vertical 
sub-panel, also of wood, and zin. thick. 


which carries the remainder of the components. The 
woodwork is given a coat of shellac varnish. 
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Fig. 3. - Mounting of condenser on back of sub-panel and (below) layout of components 
on the front of this panel. l 
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Fig. 4.— The practical wiring plan. Flexible connectors are shown in broken lines. The lettering 
of the comoonents corresponds with that of the other diagrams. 


The valve holders are raised above the surface by 
ebonite washers, din. thick, as is the Igranic semi-variable 


resistor. This component is 
supplied with an exelet at one 
end, which acts as the ele- 
trical connection; a solder- 
ing tag should be place! 
under the head of the woo! 
screw which passes through 
this eyelet hole into the sub- 
panel. Another screw hole 
must be drilled at the oppo- 
site end. 

The large by-pass con- 
denser, C,, actually used in 
the set illustrated, is of an 
old pattern, and is secured 
by a metal strap to the back 
of the sub-panel. The con- 
densers now sold are fitted 
with feet, and may te 


screwed to the underside ot 


the top panel. 

The wiring diagram, Fig. 
4, shows all the components 
as if laid out in one plane. 
but will be found quite easy 
to follow. No. 20 S.W.G. 
bare tinned copper wire 1s 
used for the majority of the 
connections, and is insulated 
by short lengths of sleeving 
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Another view showing the mounting of components. Note the flexible leads from the variable condenser terminals for joining to 
the external coil holder. 


where it passes through the sub-panel, although this 
precaution is perhaps hardly necessary. 

Instead of using terminals, long leads of flexible wire 
are passed through holes in the back of the cabinet for 
connection to the L.T., H.T., and grid bias batteries. 
Twisted twin wires, coloured red and black and fitted 
with suitable tag ends, are used for the two first- 
mentioned batteries, and three leads, of different colours, 
are plaited together for connecting to the grid bias cells. 
To prevent any strain on the joints, all these wires are 
anchored to the back of the sub-panel by 
improvised cleats, made of soldering tags 
suitably bent into shape. 

The coil socket is screwed to a block 
of wood measuring 2}in. x iin. x fin. 
thick, which is mounted on the side of the 
cabinet as shown in Fig. 5. Flexible 
leads, which should be long enough to 
allow the set to stand on top of the 
cabinet, are passed out to this coil holder 
through suitably drilled holes. 

A 50-turn plug-in coil of most of the 
standard makes will generally be suitable 
for the reception of a short-wave station, 
although, in exceptional circumstances, a 
slightly larger or smaller coil will be re- 
quired. For Daventry, except at very short 
ranges, a 0.0005 mfd. fixed series con- 
denser is recommended, instead of that 
shown, with a 200-turn coil. Alterna- 
tively, the condenser base may be short- 
circuited ; if this is done, a No. 150 coil 
will suit the average aerial. 
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Fig. 5.—Mounting of the coil 
holder. 


Our choice of valves for use in the detector socket 
(V,) is at present somewhat limited. An amplification 
factor of 30 or more is required, and, as far as the 
writer is aware, the only types of this kind on the 
British market are the Cosmos S. P. 18 Blue Spot, 
the D. E. 5 Blue Spot of the same make, and the 
Mullard P. M. 54. The first requires a filament voltage 
of slightly under 2 volts, while the other two are 6- volt 
valves. Another valve which, while of shghtly lower 
amplification, is capable of giving excellent results, 
is the Ediswan R.C.2, which also takes 
less than 2 volts. N 


Operating the Receiver. 


The second valve (V,) is, as already 
stated, an L. F. amplifier, and if sufficient 
volume is to be handled distortionlessly, 
must be at least a ‘small power valve. With 
a 2-volt detector, one of the same filament 
rating will naturally be used as an ampli- 
fier, and a large number are available; 
to mention a few, the Mullard P. M. 2, 
Marconi-Osram D.E.6, Cossor Stentor 
Two, and Cosmos S.P.18/8, all have 
suitable characteristics. Any 6-volt power 
valve, with an impedance of some 7,000 
ohms and an amplification factor of 6 
or 7, might follow either of the 6-volt 
detectors mentioned above. 

As only a small emission is required from 
the detector, quite a large proportion of the 
resistance R, may be included in circuit; 
this adjustment is best made while listen- 
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Economy Two Loud-Speaker Set. 
‘ing. Filament brilliancy should be only sufficient to give 
maximum signal strength. 

An H.T. voltage of not appreciably less than 120 is 
recommended ; this will necessitate a grid bias of up to 
9 volts on the L.F. valve (the G.B.-2 tapping) and about 
1} volts on the detector valve (G.B.-r), depending on its 
characteristics. For very strong signals 3 volts may 
be applied here; indeed, an increase of negative bias 
beyond a certain point acts as a form of volume control. 

The suggested value of o.ooor mfd. 
for C, (across the anode resistance) may 
seem to be somewhat high, but its 
weakening effect on the high notes is 
generally a very real advantage, and, to 
the writer’s taste, at any 
rate, its use results in a very 
pleasing and natural tone 
from the average reasonably 
good loud-speaker. ‘The 
critical listener is strongly 
recommended, however, to 
experiment himself with 
values of from 0.00005 to 
0.0003 mfd.; it will be 
noticed that the particular 
make of condenser used is 
easily interchangeable. Al- 
ternatively, a variable con- 
denser may be connected 
up in place of the fixed 
capacity. 


Results Obtained. 


In a simple receiver of 
this description it is not 
likely that any puzzling 
faults will have to be over- 
come, provided that the 
components are in order and 
that attention is paid to the 
special points mentioned. 
The only trouble encountered in testing the set illustrated 
was due to the use of a soft °’ valve—this seems to be 
all too common at the present time. The cause of the 
poor amplification and bad distortion was evident from 
the fact that a pronounced blue glow was apparent 
around the electrodes. 

Tested on a good aerial at 2} miles from the London 
station, it was found that an ordinary small power valve 
was hopelessly overloaded, in spite of the fact that a 
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Cabinel (W. & T. Lock). 

Wooden panel and sub-panel. 

Valve holders (Athol “ Tiger’’). 

Fixed condenser with base, 0:0002 mfd. (McMichael) 
Fixed condenser with base, 0:0001 mfd. (McMichael). 
Fixed condenser, 0-001 mfd. (Dubilier). 

Fixed condenser, 1 mfd. (T.C.C.). 

Varwalle condenser, 0-0905 mfd. (Jackson Bros.). 


Total cost - 
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series resistance was inserted in the aerial to cut down 
signal strength. With the H.F. input still further re- 
duced, good loud reproduction, up to the maximum powe:- 
handling capacity of the valve, was obtained. 


Handling Greater Volume. 
A larger power valve was then tried; the writer admits 
to being conservative enough to have experienced a guilty 


feeling at his temerity in using such a valve in a 
detector-L. F. receiver, although calculations, based on 


The set partly removed from the cabinet. The method of securing the flexible leads is clearly shown. 


measurement of the H.F. voltage developed across the 
aerial coil, made it seem likely that it could be usefully 
employed. This assumption was found to be correct, 
as it was possible to overload even this valve, with 150 
volts on its plate. 

The set was also tested at thirty-five miles from the 
Daventry station, on an indifferent aerial. Good signals 
were obtained, just up to the voltage-handling capacity 
of a small power valve with 120 volts of high tension. 
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1 Grid leak, I megohm (Ediswan). 
1 Grid leak, 5 megohms (Ediswan). 
+ “Clix” parallel plugs, with sockets and bushes. 
1 Semi-variable resistor, 25 ohms (Igranic). 
1 Rheostat, 6 ohms (Peerless). 

1 Single coil holder. 

Wire, screws, ebonite, flex wire, ele. 
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2 O, including coil. 
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ALTERNATIVE CRYSTAL 
a RECTIFICATION. 


A simple and effective switching ar- 
- rangement for using either a crystal or 
valve detector is shown in Fig. 1. The 
method is applicable only to a direct- 
- coupled set with one or two stages of 
I.. F. amplification, the first of which 
must be coupled by a transformer. 
with a fairly obvious modification, 
however, the same system of connec- 
tions may be adapted for use with a 
coupled aerial circuit. 
When it is desired to use the crystal 
detector the switch is closed, and the 
filament of the detector valve is extin- 
guished by turning off its rheostat. 


Fig. 1.—Changing from valve to crystal 
detection. 


Incidentally, it is, of course, imn.ateyial 
whether the valve normally acts as an 
anode or grid rectifier ; no arrangement 
for rectification is shown in the dia- 
gram, as this does not affect the 
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the valve (in amperes). 
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A Section Mainly for the New Reader. 


change-over connections. Rectified 
pulses from tl.e crystal are passed 
through the stopping condenser C, 
which should be of large enough capa- 
city to act as a low-resistance path— 
from about 0.25 mfd. upwards is suit- 
able. This condenser insulates the 
crystal from the H.T. battery. 

The circuit is compłeted through the 
primary of the L.F. transformer 


(across which is connected the usual 
-by-pass condenser C,) and the H.T. 


battery or its shunting condenser, and 
so back to earth. 

The switch should be of good in- 
sulation and low self-capacity, as it 
is at high oscillating potential which- 
ever detector is being used. A plug- 
and-socket arrangement may be used 
instead of a switch if desired. 

It will hardly be necessary to add 
that, when the crystal rectifier is used. 
the reaction coil will no longer have its 
usual effect, and it should accordingly 
be swung clear of the grid coil. 


0 000 


FILAMENT RHEOSTAT VALUES. 


It has already been pointed out 
that the correct value of filament re- 
sistor (in ohms) for use with any 
valve may be readily ascertained by 
dividing the volts to be dropped in 
the resistance by the current taken by 
The same 
formula may be applied when two 
filaments are connected in parallel, 
and controlled by a common rheostat 
(or fixed resistor) as shown in Fig. 2 
(a). It will be necessary, however, 
to allow for the increased current, 
and on the assumption that the valves 
are of similar type, we can consider 
the two as a single valve with a 
doubled filament current. 

To take the example of two valves 
rated at 0.06 ampere, 2.8 volts, and 


* 


fed from a 4-volt battery, we get 1.2 
(the volts to be dropped) + 0.12 
(the current in amperes taken by the 
valves together). Thus a resistance 
of 10 ohms is required. Í 


Fig. 2.—Valve filaments in parallel (a) 


and in series (b). In the latter arrange- 
ment the positive and negative ends of 
each filament are marked. 


A similar procedure may be used 
in determining a suitable resistance 
value when filaments are connected 
in series. Referring to Fig. 2 (b), 
it will be assumed that both valves 
take o.1 amperes, the first at 1.8 
volts, and the second at 3.7 volts, 
and that their filaments are to be 
heated from a‘6-volt battery. ‘I ius 
the voltage to be dropped is o. 5 (6 
less 1.8 + 3-7), while the current 
taken is, of course, o. 1 ampere, Sc 
a resistance of 5 ohms will be suit- 
able. In practice, it is usual to choose 
a rheostat having a maximum value of 
about twice that actually required. 
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H.T. BATTERIES. 

When purchasing a dry-cell H.T. 
battery, it is always as well to buy a 
unit, or units, giving slightly higher 
voltage than that actually required. 
This is due to the fact that the pres- 
sure supplied by the battery soon be- 
gins to fall off after it has been in use 
for a short while, and, if it has no 
surplus voltage, it will soon become 
necessary to connect external cells in 
series. This is not a very convenient 
arrangement, and it is very much 
easier to move the tapping connection 
to compensate for the inevitable drop 
in voltage. 


‘of the required size. 
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It is not suggested, however, that 
the battery should be greatly in excess 
There is a cer- 
tain amount of deterioration in even 
the best dry cells, whether they are 
used or not. It is difficult to give deſi- 
nite figures, but generally speaking a 
battery with an excess voltage of about 
25 per cent., or even a little more, 
may with advantage be obtained. It 
should be remembered that well-made 
cells of fair size are often capanie of 
giving good service when their voltage 
has fallen to about two-thirds of the 
Original figure. 

Although high capacity batteries, 
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made up with large cells, may almos 
invariably be considered as the mos: 
economical for use with a multi-val\: 
set taking a heavy anode current, tht! 
extra expense is hardly justified in tb: 
case of a simple onc- or two-valve se: 
If unnecessarily large cells are used, 
their lite may possibly be terminate! 
by normal deterioration rather than ry 
the drain imposed by the receiver. 
These batteries should always te 
kept in a dry and moderately c 


place; it has been found that thei: 


life is very considerably reduced whe: 
thev are installed in a room where the 
temperature is high. 


Step-by-step Wiring in Theory and Practice. 


No. 47.—A Two-stage Transformer-coupled L.F. Amplifier. 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 


practice in the construction of various typical wireless instruments. 


The amplifier shown below is 


suitable for adding to an existing valve or crystal detector, in order to increase volume for working 


The filament circuits are wired in the 

conventional manner. A single rheostat, 

which controls both valves, is inserted 

in the L.T. positive lead as usual. 

Separate rheostats must be used if the 

two valves have different filament char- 
7 acteristics. 


© INPUT © 


a loud-speaker. 


The transformer primary is wired to the 

input terminals, which are for connection 

to an external detector. Its secondary 

is between grid and filament, with inter- 

posed bias battery. The anode circuit 

is completed through the primary of a 
second transformer— 


—the secondary of which is jose to grid 


and filament of the succ ng am 

ing valve, again through the bias battery. 

The anode circuit of this valve is com- 

pleted through the loud-speaker and 
high-tension battery. 
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: | | IT'S THE CURVE | — 
THAT COUNTS! |- : 


Every operating merit of a valve, except its life, 
shows up in its characteristic curves provided 
the right ones are chosen. Every S T. valve is 
designed to give the right Dynamic curve 
An ordinary or static curve (see broken line) is 
taken with a fixed anode voltage while the S.T 
Dynamic curve (thick line) takes into consider- 
ation the fact that as the grid voltage falls or 
rises so the anode voltage increases and decreases 
due to the output impedanc2 (e. g., loudspeaker, 
transformer or resistance). Judging a valve by 
its ordinary curve is like estimating the speed of 
a racing car while it is stationary. 

The Dynamic curve given is that of the S. T. 63 
Super Power Valve. See how dead straight it is 
over a very wide grid voltage range and you wil! 
feel that this loudspeaker valve can justifiably be 
called The Valve with the Golden Voice.”’ 
S.T.—The Valve with the Right Dynamic Curve 
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SHORT time ago! the writer introduced the sub- 
ject of Telearchics and showed briefly how it is 
possible to obtain control of distant machinery 

without the aid of connecting wires. A little later? a 
general description of a wirelessly controlled model was 
given, the model taking the 
form of a small boat Tele. 
arch I—about four feet long. Pr ct aS 

The essential parts of the 
boat may be divided into the 
following headings : 

(a) The radio receiver. 

(5) The relay panel or 
“electric brain. 
` (c) The steering gear. 

(d) The driving motor. 

(e) Batteries. ae 

A general view of the 
boat is shown in the photo- 
graph, and a plan view in a 
further photograph, and this 
should carefully be compared 
with the outline sketch Fig. 
1, showing the positions of 
the various parts of the ‘‘ works detailed above, each 
of which will be fully described in turn. 


*The Wireless World, August 25th, 1926. 
*The Wireless World, September 29th, 1926. 


General view of the boat in the water. 
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Detailed Description of a 
Wireless 


Controlled Boat. 


The Radio Receiver. 


‘The receiver is nothing more or less than a single valve 
detector across a circuit permanently tuned to a fixed 


wavelength, with provision for reaction to increase the 


sensitivity, and the whole arrangement is put inside a 
copper box in order to elimi- 
nate, as far as possible, inter- 
ference by local transmitters 
on near-by wavelengths. 

The circuit of the receiver 
is shown in Fig. 2, and it 
will be seen that the well- 
known Hartley transmitting 
circuit is used with a vari- 
able condenser feed from the 
plate of the valve to one end 
of the tuning coil. A small 
condenser, such as is used 
for balancing in high-fre- 
quency transformer ampli- 
ficrs, 1s very suitable in this 
position, as it will usually 
be found that the valve just 
oscillates in the maximum 
position of the condenser. Thus, by adjusting this 
condenser the amount of reaction may be controlled ; 
also, once set to the most sensitive position, the con- 
denser may be there clamped once and for all by 


Fig. 1.—Outline sketch ef boat. R- radio receiver; B- electric brain; A=accumulator; M= motor; S=steering gear. 
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The Radio Ship “Telearch L” 
means of the clamping nut usually provided on the better 
types. | 

In constructing the receiver, the first thing that should 
be made is the copper box, as it is usually a little difficult 


Fig. 2.—Showing the circuit of the radio receiver. 


to make such a box exactly to size, and if it is made first 
and the baseboard cut and apparatus mounted to fit the 
box, it is probable that much time will be saved. 

The finished size of the box is 6in. long by sin. wide 
and gin. high, but variations of a quarter or even a half- 
inch are not very important so long as they err on the 
large side. For the box, a piece of copper sheet of about 
24 gauge and 6in. wide by eft. long is required. First 
cut a piece 13in. long from this strip, and bend it care- 
fully at right angles gin. from each end and over a 
piece of board, the latter being preferably held in a 


1 


prenese 
— a — 


Fig. 3.— Layout of apparatus on baseboard of radio recelver. 


vice. The result of this will be a U-shaped piece, giving 
the bottom and the two longer sides of the box. For the 
remaining sides cut two pieces 4}in. long from the strip. 
It will be seen that these pieces overlap the U sides of 
the box by half an inch, and this amount is intended 


to be turned in to be soldered. Before turning over this 


half-irch margin, it is necessary to cut out a half-inch 
square of the copper at the two bottom corners—if there 
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is any difficulty in seeing just how these squares should 
be cut, the writer advises obtaining a cardboard box lid 
and cutting down the corners with a sharp knife in order 
to spread the lid out flat, when it will be seen that there 
is a square piece missing from each corner. A vice wil, 
be found most useful in turning over the margin, and 
also the edges of the lid, which is made from a piece of 
copper 6$ x Sin. with Fin. squares cut from each of the 
corners. Before bending the edges of the lid, two holes 
should be cut in it, one 2}in. diameter, and one half 
an inch diameter, for the yalve and the reaction con- 
denser knob respectively. The centre of the larger hole 
is 2in. from one of the shorter sides of the lid (before 
bending), and is on the centre line, while the smaller hole 
is drilled 1}in. from each side of the lid. The positions 
of these holes will be gathered from the photograph 
showing the complete receiver with its lid on and the 


valve in place. It now remains te 
solder up the loose sides of the 
box. The U- shaped piece 
must be cleaned most carefully 
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A general view of the screened radio receiver, with the relay panel 
in the foreground, 
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The Radio Ship Telearch I.“ 

for at least half an inch depth round the 
edges where the loose sides will come, and 
the cleaned part tinned all over. The out- 
sides of the turned-over parts of the loose 
sides should also be cleaned and tinned, 
after which they can be slipped in position 
and there soldered. A fairly large iron 
should be used owing to the large area of 
metal exposed for cooling—in fact, a small 
iron simply will not tin or solder the box 
at all. The corners of the lid are just 
lightly soldered to make the turned-down 
edges firm and prevent them opening out. 


Baseboard Assembly. 


Having completed the copper box, the 
next thingeto do is to cut out a baseboard 
from half-inch wood to fit the bottom of 
the box, but beware of making it fit too 
tightly, or it will be very difficult to with- 
draw in case of need. The layout of the 
apparatus on the baseboard is given in 
Fig. 3, while in Fig. 4 is shown how the 
little reaction condenser is mounted. The 
valve holder may be of any type for base- 
board mounting. The tuning coil is wound 
on a 2in. diameter ebonite former 3in. 
long, with a thread of 24 turns per inch 
cut in it (see Fig. 5). Three 6B.A. 
screws with soldering tags are used to ter- 
minate the windings, one being at each 
end of the coil and one in the middle— 
the turns used being 30 for the grid sec- 
tion and 25 of 26 S. W. G. for the plate 
section of the coil, and the aerial coupling 
coil of 10 turns wound over the grid section. 
The coil should be mounted as shown, so. 
as to be equidistant from each side of the 

| box. 

The former 
for the choke 
is made from 
Zin. ebonite rod 2$in. long, 
with seven slots zin. wide 
and jin. deep separated by 
lin. These slots are wound 
about two-thirds full of No. 
42 S. W. G., the ends of 
the windings being brought 
out to a No. 8B. A. screw at 
each end of the former, and 
the whole choke is fixed to 
the baseboard by means of 
an ebonite disc rin. dia- 
meter, which is secured to the 


former by a short 4B.A. 
screw passing through the 
centre. 


Ihe remaining component 
Fig. 4.—Showing details of tO be dealt with is the fixed 
reaction condenser mounting. tuning condenser, which is 
=fixed plate, B = moving . . 
plate, C= clamp. an Ormond o.ooo1 mfd. air 
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A plan view of the inside of the radio receiver. 


dielectric type with some of the plates removed. The 
method of adjusting this condenser will be: dealt with at 
some length, as it is a matter of importance to be able to 
adjust a fixed wavelength receiver exactly to some given 
wavelength. The adjustment is carried out as follows: 
First wire up the complete receiver according to the wiring 
diagram Fig. 6, bringing the four battery leads through 
holes drilled in the side of the box and fixing them to 
an ebonite connecting strip screwed on to the box (see 
the photograph above showing this strip between the box 
and the H.T. battery. A Mullard P.M.2 or P.M.4 
valve, with about 4 to 6 volts grid bias and 30 volts on the 
plate, should be used, and a o.2 or other fairly low read- 
ing milliameter connected between the + H.T. and the 
connection marked Relay in the circuit, Fig. 2. The free 
end of the coupling coil should be connected to a short 
length (say, about a vard) of wire rigged up as an aerial, 
and an ‘‘ earth’’ wire taken from the copper box to the 
negative L.T. terminal of a small heterodyne wavemeter 
covering the desired final wavelength. 
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25 TURNS œ 26 SWG DSC. 
COPPER WIRE 


a \, 


IO TURNS oF ZG SNS 
DSC COPPER WIRE 


FORMER Z' 
co LONG,’ 


50 TURNS OF 
SWG OSC. COPPER 


WIRE 
Fig. 5.—Details of une phar coil. E earth; B aerial; 
=grid; P--plate. 


The wavemeter should be put about ten feet away from 
the receiver and the milliammeter connected to the latter 
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most cases, and consists in putting two spacing washers 
under one end of the last plate and only one under the 
other, thus putting the plate on a slant. The adjust- 
ment of capacity is obtained by bending this plate by 
pressing on it near the higher end with a screwdriver. 

It should here be noted that if on first testing the re- 
ceiver the wavelength is found to be about one and a half 
times the desired wavelength, then the capacity of the tun- 
ing condenser will have to be halved ; if it is double, then 
the tuning capacity will have to be decreased to one- 
quarter of its original value. If the reader desires to 
use a wavelength of 45 metres, it is suggested that fewe: 
turns be used on the coil. 

When doing the tinal adjustment of the condenser. the 
lid of the box musi be replaced before every test of the 
wavelength, as the inductance of the tuning coil (and 


hence the wavelength) is altered when the lid is added. 
When adjusting the receiver in this fashion, the reader 
is actually carrying out an experiment in distant contro! 
—the earth 
since two separate 


29) 


wire need not really be counted as a wire 
earth connections would do as well. 


A plan view of the boat, 


propped up so that its pointer may be seen from the 
wavemeter. ‘The milliammeter reading in the ordinary 
way will be very small, due to the relatively large grid 
bias used, but when a signal is received on the same wave- 
length to which the receiver is tuned, then the effect will 
be to neutralise some of this grid bias and thus to increase 
‘he milliammeter reading. 


Tuning the Receiver. 


In order to find out to what wavelength the receiver is 
tuned, the heterodyne wavemeter condenser should be 
altered until the milliammeter reads a maximum. It 
should be remarked that the tuning is very sharp, so that 
the wavemeter should be adjusted slowly, 

If an Ormond 0.0001 mfd. condenser is used intact, 
the wavelength of the receiver will be too high—about 120 
metres or so—therefore some of the plates should be 
removed to reach the desired wavelength. 

For final adjustment, two methods are available. one 
being te remove the spacing washers from under the last 
plate and to insert spring washers in their stead. By 
tightening up the nuts securing the plates, the distance 
of the last plate from the rest may be adjusted over a 
small range, thus giving quite a fine control of the capa- 
city. The other method is eruder, but is suficient in 


which should be compared with Fig. 1. 


It may be said that, even if the reader' is not contemplating 
the construction of a complete wireless controlled boat. 
the construction of one or two screened receivers similar 
to the one here described, will enable him to perfonn 
many extremely interesting experiments in radio control. 


(To be continucd.) 


Fig. 6.—Wirlng diagram for the radio receiver. 
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Events of the Week in Brief Review. 


ALL ROADS LEAD TO MANCHESTER. 


Manchester is the mecca this week of 
all Lancashire’ wireless enthusiasts. 
The Manchester wireless exhibition, 
organised by the Evening Chronicle, is in 
full swing at the City Hall, and will 
remain open until Saturday, November 
6th. 

A Guide to the Show will be found on 
pages 575-576 of this issue. 


0000 


WIRELESS FETCHES THE DOLLARS. 

The turnover of the exhibitors at the 
Radio World's Fair held in New York 
in September is estimated at 100 million 
dollars. 


0000 
THE LUCKY MICROPHONE. 


Women journalists, according to a 
Northern newspaper, quake at the 
prospect of facing the mysteries of the 
microphone. This explains the conduct 
of several modest celebrities who have 


been found cultivating the ‘‘ micro- 
phone look.” 
O0 000 
WIRELESS AT BRITISH INDUSTRIES 
FAIR. 


Despite the serious effects of the coal 
stoppage, the Department of Overseas 
Trade is receiving daily applications for 
space at the London Section of the 
British Industries Fair, which is to be 
held at the White City from February 
2lst to March 24th next. Nearly thirty 
wireless firms have applied. 


O00 30 0 


NEW DOMINION BEAM SERVICE. 


On Monday last, October 25th, the 
General Post Office opened a high. speed 
beam wireless service between Great 
Britain and Canada. Prior to the in- 
augnration of the service the Marconi 
Company received the Post Office official 
certificate that the stations constructed 
at Bodmin and Bridgwater had passed 
their official seven days’ test. 

During the test week speeds of 1,250 
letters a minute were wonked for hours 
on end, the average for the whole period 
being about 600 letters a minute. 

The establishment of the first 
Dominion Beam service maintains Great 
Britain’s world leadership in wireless 
communication. 
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PARIS TRADERS UNITE. 
Radio retailers in Paris have formed 
a Syndicat Professionnel,” believing in 
the motto ‘' Unity is Strength.” 


A SOUTHPORT DISPLAY. 

Wireless enthusiasts in the Southport 
district will be flocking to the Temper- 
ance Institute, Londcn Street, to-morrow 
and the two following days for the 
exhibition organised by the Southport 
and District Radio Society. 

©0000 


GERMAN GEAR IN NORTHERN 
IRELAND. 


A fortnight ago we recounted the ex- 
perience of a reader in the Irish Free 
State who, on visiting a little country 
town, discovered that its sole wireless 
shop exhibited German apparatus only. 
It should have been explained that 
town is situated in Northern Ireland. 


SOMETHING TO THINK ABOUT. 


There are between 12,000,000 and 
15,000,000 radio sets in operation through- 
out the world, according to the electrical 
equipment division of the U.S. Depart- 
ment of Commerce. 

O0 000 
NEW HEADPHONES WANTED. 


A reminder that even wireless ap- 
paratus wears out comes from the Pap- 
worth Sanatorium, Cambridge, which 
issues an appeal for new headphones to 
replace those which have deteriorated 
after several years of strenuous and 
much-appreciated service. 

0000 
CANADIAN WIRELESS TRIUMPH. 


For the first time in history, states 
Mr. C. V. Sale, the governor of the 


Hudson’s Bay Company, vessels starting 
from Vancouver and Montreal respec. 


NEW DOMINION BEAM SERVICE. 


A general view of the Bodmin beam station which 


serves as the British transmitter in the newly-established short wave service between 


this country and Canada. 


The Canadian transmitter is situated at Drummondville, 


near Montreal, the receiver being at Yamachiche, 25 miles north of Drummondville. 
The British receiving station is at Bridgwater. 
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tively have been able this season to com- 
municate by wireless over the land 
separating the Western Arctic from 
Hudson’s Bay. 
0000 
HIGH SPEED AUTOMATIC 
TRANSMISSION. 

A paper entitled High Speed Auto- 
matic ‘Transmission ° will be read by 
Mr. A. H. A. C. Cranmer at a meeting 
of the Institute of Wireless Technology 
to be héld at the Engineers’ Club, 


Coventry Street, London, W., on Wednes- 


day, November 10th, at 7 p.m. Further 
particulars are obtainable from the Hon. 
Assistant Secretary at 71, Kingsway, 
London, W.C.2. 


ocoo 


CHEAPER PACIFIC WIRELESS. 
By- arrangement between the American 
Radio Corporation and the Japanese Gov- 
ernment, reductions are to take place 
as from November Ist, in the cost of 
wireless messages across the Pacific. 
0000 


PAYING THE PIPER. 

When requests for bands to perform 
for a fee are entertained, says a new 
Fleet Order, every effort is to be made 
to ensure that the terms accepted are 
not less than those that would in similar 
circumstances be offered to civilian 
bands, an extra fee being likewise 
charged for any performance relayed for 
broadcasting purposes. 

o OOO 


THE ELECTRIC STORM. 

The violent electric storm which pre- 
vailed almost throughout the world at 
the beginning of last week does not 
appear to have affected wireless working 
to any appreciable extent. Few com- 
pianga were received by the British 
sroadcasting Company. 

o OOo 
A NEW INSULATOR. 

A new insulating material, known as 
“ Micalex,’’ has been developed by the 
(teneral Electric Company of America. 
The new product is a composition of 
ground mica and lead borate, and is said 
to possess better insulating properties 
than porcelain. It is economical to 
manufacture as use is made of mica 
particles which were formerly wasted. 

0000 


IRISH IMPORT TAX CRITICISED. 

The tax on wireless apparatus im- 
ported into the Free State has been the 
subject of much criticism in the Trish 
Press, 

“If there were a genuine effort to 
manufacture wireless apparatus in the 
Free State,” says the Jrish Radio and 
Musical Reriew, “our sympathy would 
have inclined towards the imposition, but, 
knowing that such an effort is non- 
existent, we fail to see on what just 
grounds the tax was ever introduced.” 

98900 
THE COMPLETE CAR. 

Wireless receivers incorporated in cars 

figured prominently at the Paris Motor 


Show. M. Gaston Doumergue, President 
of the Republic, showed special interest 
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in a new six-cylinder saloon containing 
a loud-speaker set and artistically dis- 
guised roof aerial. 

0000 


POLITICS AT THE MICROPHONE. 

Both Republican and Democratic 
campaigners in American politics have 
decided that broadcasting must take its 
place in the ‘‘ political education” of 
the electors during the coming winter. 

This emphasises the paramount merit 
of a wireless receiver, viz., it can be 
switched off at will. 

ocoo 
IRELAND'S WIRELESS SHOW. 

Many leading English manufacturers 
are represented at the Irish Radio Ex- 
hibition which opens at the Mansion 
House, Dublin, on Monday next, 
November 1st, under the auspices of the 
Irish Association of Radio Traders. 


GERMANY'S AERIAL RESTAURANT. 
A new photograph of the Reriin Radio 


Tower with its restaurant, which has 

accommodation for two hundred diners. 

The tower is 430 feet high and the summit 
can be reached by an electric lift. 


A WIRELESS INTERVIEWER. 
At one of the New York broadcasting 


stations a regular feature of the 
programmes is the Interviews with 
Celebrities” by Miss R. T. Nagel, 


who is said to be able to infuse some 
semblance of life and reality into this 
difficult task. Miss Nagel thinks it is 
much easier to interview a critic than an 
actor because the former is used to an 
invisible audience, whilst the latter seldom 
feels natural unless he can see the imme- 
diate reaction of his words on his audi- 
ence. Questions and answers prepared be- 
forehand obviously lack spontaneity, but 
it is stated that Miss Nagel can accom- 
plish the difficult task of eliciting im- 
promptu replies from her“ victims“ and 
steering them through the horrors of an 
interview in a perfectly natural manner. 
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General Notes. 

Capt. E. H. Robinson (G 5YM}, Lug. 
mead, Pirbright, Surrey, is conducting 
some experiments on 32-34 metres and 
will be glad to hear from any reader, at 
home or abroad, who is able and willing 
to work with him. Anywhere between 3 
and 40 metres is convenient, any time 
and any day. 


0000 
Reception of American Broadcasting. 
The letters which have appeared 


recently in our correspondence columns 
on the subject of reception of American 
broadcasting have brought in a consider- 
able number of reports tending to show 
that the short-wave stations can be heard 
in this country with comparative ease 
and that there can be no question cif 
freak ” reception. 
cooo 
A correspondent in Oxford heard the 
whole of the broadcast description of the 
Dempsey-Tunney fight from U 2XAF and 
on September 27th heard U 2XAD oa 
22.8 metres. The announcer stated thai 
the transmission was being made with 
the object of its being picked up and re- 
layed by European stations, particularly 
those of the B.B.C., and asked that 
reports of signal strength, quality, con- 
stancy of wave and fading effects might 
be sent to the G.E C. at Schenectady. 
New York. 
00 08 
Another correspondent states that be 
has received U 2X AF at Thornton Heath 
regularly since September every time the 
station was transmitting. Signals were 
very strong and easily tuned in on the 
Joud-speaker on an 0-v-3__ resistance- 
coupled receiver. -U 2XAD also came in 
well on 23 metres, but KDKA was not so 
easy to pick up, and then only on good 
phone strength. Many other stations 
were heard on approximately 50 metres, 
music coming through clearly but speech 
being indistinguishable. 
0000 
From Warrington, Lancs, comes 2 
report of the reception of WGY on 327 
metres at 10.30 p.m. on October 12th, 
speech being beautifully clear with very 
little fading and no trouble from 
atmospherics, heterodynes, Morse, of 
“ mush.” The receiver was a three-valve 
Reinartz with a loud-speaker and every 
word was heard all over the house. In 
this case, also, KDKA, on 62 metres, was 
not so satisfactory, but a German static 
on about 50 metres could be tuned in at 
terrific strength. The aerial used is 100 
feet in length and 350 feet average height, 
and the earth is a water pipe. 


Mr. A. G. L. Acland (G 2UD) reports 
that on June 20th at 5.20 a.m. B.S.T. 
he received U 2XAF on 32.79 metres. 
using an OQ-v-2 receiver and a large 
‘‘Claritone ’’ loud-speaker. The trans- 
mission was comfortably audible over 4 
large room. 


A 32 


OCTOBER 27th, 1926. 


Wireless. 
World ska 


GUIDE TO MANCHESTER EXHIBITION. 


Over Eighty Exhibitors at Important North of England Provincial Show. 


| SNOREMOST among the provincial Wireless Exhibi- 
tions is that which is being held in Manchester from 

Tuesday, October 26th, to Saturday, November 6th, 
inclusive, and organised by the Manchester Æveming 
Chronicle. — 

Much of the apparatus to be seen has already been 
referred to in the pages of this journal describing the 
Olympia Show, though there are, of course, a number 
of firms ir’ the North of England who take space at 
the Manchester Exhibition and whose products will 
be new. 

The Exhibition in particular is devoted to the display 
of components rather than complete sets, and in this 
respect differs somewhat from Olympia, where complete 


sets predominated. ‘There are no restrictions excluding 
the display of foreign apparatus, and the amateur is 
aftorded an opportunity of examining the products of 
several American and Continental manufacturers. 

In former years the exhibition has attracted consider- 
able interest, and reflects the keen interest which is taken 
in constructional work in this part of the country. It is, 
In particular, an exhibition for the amateur, though the 
non-technical hroadeast listener is well catered for.“ 

Although the names of many well-known London firms 
are not to be found among the list of over eighty 
exhibitors, arrangements have been made in many in- 
stances for their products to be shown on the stands of 
factors and local representatives. 


ALPHABETICAL LIST OF EXHIBITORS. 


STAND 
Nos. 
Accumulators Elite, 32, King Cross Street, Halifax... 73 
Allied Newspapers, I. td.. Withy Grove, Manchester — 40 
Anderson's Wireless Sales Agency, 9-15, Oxford Street, 
London, W.1 ... 2 
Anodon, Ltd., Commerce House, 72.86, Oxford Street, 
London, W. 24 
Barraclough, G. D., 16- 18, Moult Street, Cross Street. 
Manchester ae = ota ek a 18 
B.B.C. Fund for the Blind 5 i T . 10 
Belling & Lee, Ltd., Queensway Works, Ponder's End. 
Middlesex i% sie -5 
B.N.B. Wireless, 65, "Renshaw Street, Liverpool a Aa 
Bret wood, Ltd., 12-18, London Mews, Maple Strect, 
London, Wi as es 36 
Britain's Best piles Ltd., 170 Garratt Lane, London. 
S.W.18 ... oe . 67, 72, 80 
British Ebonite Co., Ltd., Nightingale Road, Hanwell, 
London, W.7 ... 16 
British Electrical Sales Organisation, 623, Australia House, 
Strand, London, W.C.2 a X ae a exe D8 
Brown Bros. ; Deansgate, Manchester ... 68 
Brown. Ltd., S. G., Victoria Road. North Acton, London, 
W.3 8 43 


(ol Great Britain), Ltd., 310a-312a, l 
Euston Road, London. N.W.1 I 985 me — 48 

Burndept Wireless, Ltd., Aldine House, Bedford Street, 
London -W.C.2 H PA —. 18 

Bush House, 35, Shudehill. Manchester si i ie. 383 


Brownie W T Co. 


B. S. A. Radio, Ltd., Small Heath, Bir mingham at 29a 
cables & Electrical Supplies, 234, Pentonville Road, 
London, N.. . Tha 
Carborundum Co., Ltd.. Trafford Park. Manchester, 12 
Caxton Wood Turnery Co., Salisbury Beak Fleet Street, 
London. E.C.4 . 24 
Chloride Electrical Storage Co., Ltd., Clifton Junction, 
nr. Manchester 32 


Clacksun. Ltd., A. H., 119, Fleet Street. London, E. C. 4 81 

Clarke & Co. (Manchester), Ltd., H., Atlas W orks, Old 
Trafford, Manchester ve © sae ais —. 44 

Cleartron Radio. Ltd., 1, Charing Cross, London, 8.W. 45 


Collett Mfg.. Ltd., S. H., 60. Pentonville Road, 
London, N.1 $ 
Coranto Gramophone Works, 104, Bold Street, Moss Side, 
Manchester 61 
Cossor, Ltd., A. C.. Aberdeen Wok Aberdeen Lane, 
Highbury, London, ND uk 54 
Darimont Electrie Batteries, Ltd.. Darimont Works, Abbey 
Road, Fark Royal, London, N. W. 10 . wn 39 
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STAND 
Nos. 


Deansgate Electro Radio (Manchester), Ltd., 240, Deans- 


gate, Manchester 855 as bas en. a sa S. 
Detex Distributors, Ltd., 110, Victoria Street, London, 
Dunderdale. (Wellworth Wireless), 8, Withy Grove, 

Manchester 8 58 
Eastick & Sons. J. Je Eelex House, 118, ‘Bunhill Row, 

London, E.C.1 . : 27 
Evans, Y. W. P. 66, Oxford Road, Manchester... 47 
Falk. Stadelmann & Co. Ltd., 83, ees Road, 

London, E.C.1 . dig 30 
Ferranti, Ltd., Hollinwood, Lancs... 52 
Formo Co., Crown Works, 22, Cricklewood Lane, London, 

N. W. 2 26 
Garnett Whiteley & Co., Itd., Lotus Works, Broadgreen 

Road. Liverpool ds ae See dee oA 

Gil-Ray Trading Corporation, Ltd., Sicilian House, Sicilian 

Avenue, London, W.C.1 .. 60 
Gosweli Engineering Co., Ltd., 95. 98, “White Lion Street, 

London, N.i ... 50 
Hart Accumulator Co., Ltd., Xlarsligate Lane, Strat tor d, 

London E. 15 42 
Hughes & Co.. Ltd. F. A., 204. 206. Great Portland See 

London, W. 1 33 
Ivranic Electric Co., Ltd., 3 147, "Queen * clona. “Street, 

London, E.C.4 . 55 
Iliffe & Sons, Ltd., Dorset House, Tudor Street, Tondon, 

E.C.4 a oes 38 
Kremner, L., Aga. ‘Shudehill, Maichester on 21 


Lamplugh, Ltd., S. A., King's Road, Tyseley, Birmingham 49 


Lancashire Dynamo & Motor ee Ltd., Trafford Park, 
Manchester : 74 
Le Breton Engineering Co., 193, Windsor House, Victoria 
Street, Westminster, London. S.W.1 .. se H 
Lustrolux, Ltd., Lower House Mills, West Bollington oe 79 
Makerimport | Co., Melville n Lord Street, 
Liverpool 35 
Manchester Ey ening Chronicle Bureau . 8 . 70 
M. A. P. Co., 246, Great Lister Street, Birmingh: im 8 
Marconiphone Co. „ Ltd., 17, Whitworth Street West, 
Manchester ae OE 
Metro- Vick Supplies, “Ltd. “Trafford Park, Manchester ... 31 


Middleton, F. H., 15. St. John's Hill, London, S. W. 11. 23 
Northern Steel and Hardware Co. ; Ltd., 9, South Parade, 
Deansgate, Manchester . fa 


Oldham & Son, Ltd., Hyde Street. Denton, Manchester —. 46 
Ormond Engineering Co., 199.205, Pentonville Road, 
King's Cross, London, N. 1. age a —— sa TE 
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Notes on a Transmitter Suitable for the 


Forthcoming Low-power Tests. 


By G. A. EXETER (EVH). 


N view of the proposed series of low-power tests to take 
place in November amongst the transmitting amateurs 
of this country, the following details of an inexpensive 

‘and fairly efficient 45-metre transmitter may prove of 
interest. It is not claimed that it is the last word in such 


equipment, but it is certainly a fair example of a reliable 


instrument that will repay anyone wishing to construct a 


transmitter on these lines. 


In consideration of the small input, every detail that 
made for efficiency had to be observed and all losses made 
as small as possible, and in addition it had to be fairly 
flexible to allow of various experiments being tried. 


0-00 15 mfd 


VOVO 
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>) 


V 
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Fig. 1.—Complete circuit diagram of tranamitter arranged for 
third harmonic excitation. The portion to the right of the dotted 
line is built as a separate unit. 
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The circuit chosen, after many trials, is the tuned grid 
and plate arrangement, commonly known as the Armstrong 
circuit (Fig. 1). 

This circuit has characteristics that commend it for high- 
frequency work, and does not suffer so much from the 


faults of the well-known Hartley circuit. , 


Another point in favour of this circuit is that the interna 
capacity of the valve is used to obtain the necessary feed- 
back from anode to grid, and is not so detrimental as in 
other circuits. 


Layout of Components. 


The layout of the apparatus is as shown in the photo- 
graphs. The two upper coils are the aerial and anode 
coils, while fixed to the top support is the anode tuning 
condenser. To the right and a little below can be seen the 
two anode stopping condenser terminals. ‘This condenser 
has been removed for clearness, and in operation is sup- 
ported on a stand by the side of the transmitter. The 
lower coil is the grid coil, with its tuning condenser to the 
right of it. The clips for altering the amount of induct- 
ance on both anode and grid coils can be seen. The top 
right-hand terminal is H.T. positive, the three lower being 
L.T. positive and negative and H.T. negative. On the left 
of the panel is a separate L.T. negative terminal for earth- 
ing purposes, the middle for connecting various value grid 
leaks, while the top one is for connecting the aerial lead 
when using the Hertz form of radiator. With other types 
the leads are taken straight to the aerial coil by means of 
clips. 

The anode and grid coils are constructed of łin. dia- 
meter copper tubing wound to a diameter of about yin., 
and spaced one diameter by means of holes drilled in 
ebonite strip. The coils were first wound on an iron 
former, then allowed to spring off, when they were heated 
red hot and let cool to soften the metal, making it more 
easily worked. After rewinding. they were dropped into 
a dilute solution of sulphuric acid to clean them, the ends 
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Transmitting on 45 Metres. | 

of the tube being sealed to prevent any acid from getting 
inside and corroding the metal. After washing and drying 
they were threaded on the supporting strips. The coils 
have nine and eight turns for anode and grid respectively. 


The tuning condensers are made from old receiving con- 


densers and have capacities of approximately 0.00025 mfd. 


\ 
INSULATOR 


COUPLING 
COIL 


Fig. 2.—Half-wave Herts aerial with single féeder. The dotted 
i lune indicates tne voltage distribufion. 
The anode one has double spacing, as the set has been 
tried with high voltage inputs. 

After much experimenting it was found that on extremely 
small power the use of grid condensers and leaks did not 
improve the working of the set, and therefore they are 
left out when using low power. 

All connecting wires in the oscillatory circuits are also of 
Jin. copper tube, except in the case of the earth lead from 
the L.T. negative, which is of Tin. copper strip hin. 
thick. 
It may be thought that this is not necessary, but the results 
attained have proved that it has been well worth while and 
also the set could handle inputs up to 100 watts with ease 
and still: have very little loss. 

The anode stopping condenser is an ex-Government vari- 
able one, obtained cheaply from a dealer. It has a maxi- 
mum capacity of 0.0015 mfd,, and can be oil-filled. It 
has withstood voltages of 2,500 


Ratio of Inductance to Capacity. 


The L/C ratio of both coils can be varied by means of 
flexible leads terminating in clips, for adjusting the 
amount of inductance and retuning the condensers for cor- 
rect wavelength. Jt has been found that a small amount 
of inductance with fairly large capacity functions best. 

All joints in the connecting leads are made by flattening 
the ends of the tubes and drilling for No. 2B.A. rod. Nuts 
were then tightened on and the whole joint soldered with a 
blow-lamp. The various terminals are heavy brass ones, 
obtained from an old type power distribution board. 

The whole apparatus 1s mounted as shown in a wooden 
frame with a front ebonite panel to accommodate the valve 
mounting, in this case a TSO oscillator. This is removed 
for low-power work, and other valves used by adding a 
special valve holder. The various leads for the valve are 
brought to terminals fixed on the panel. The set is sup- 


ported on large porcelain insulators, with rubber feet, to 


raise it from the bench and minimise vibration. The 
input milliammeter, filament voltmeter, and ammeter are 
not incorporated in the set, as these are sometimes required 
for other uses, and it was considered desirable to use them 
externally. 


The filament leads are of No. 10 S. W. G. copper. 
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In the high-tension feed, leads are radio-frequeny 
chokes wound to approximately 45 metres, and tuned t 
resonance by means of small two-plate condensers. The 
chokes are made of No. 16 S. W. G. bare copper, spaced by 
means of waxed string threaded between turns. 

In series with these chokes are further coils consisting of 
ordinary basket coils of about 140 tums. These are con- 
sidered a further advantage in keeping radio-frequency 
energy from the H.T. supply. Filament R.F. chokes are 
used, consisting of about 30 turns, 2}in. in diameter, No. 
16 D. C. C. wire. It is advisable to keep all chokes well 
away from the fields of the transmitter coils, and they are 
therefore not incorporated in the set but are added 
externally. 

Coupled to the plate coil is the aerial feed ccil, made 
also of copper tubing, various size coils being available to 
suit the particular method of excitation in use at the time. 
Incidentally, this coil is coupled to the anode end of the 
plate tuning coil, as the field is more intense at this end. 
The field can be traced by putting the set in operation. 
holding a neon tube near the inductance, and noting the 


amount of glow in the tube. 


Radiating Systems. l 

Nothing definite can be laid down on this particular 
point, as local conditions vary enormously, but a fev 
words on the various methods tried may be of interest. 

A six-wire cage aerial with centre down-lead and having 
a fundamental of approximately 96 metres was erected, 
and. tuned to resonance by means of series condensers. 
using a small indoor counterpoise. Signals, with an input 
of 3 watts at 200 volts, were reported from France. 
Belgium, and Sweden, with an average strength of R5. 

The acrial was then made slightly larger and tuned t 
135 metres, the third harmonic of which is 45 metres, using 
a parallel tuning condenser and direct earth. With an iw 


r 
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000025 mfd 


COIL COUPLED 
TO DRIVER 


Fig. 3.—Hertz aerial- with twin feeders. The lamp is remeved 
and ammeters inserted in each feeder after wavelesgth 
adjustment. 
put of 1.5 watts this arrangement gave considerably better 
signals all over Europe, as far as Helsingfors and Rome, 
of average reported strength R6. i 
Increasing power to 3 watts gave no greater signal 
strength in Europe, but two reports of R3 and Ry hive 
been received from U.S.A. Prior to these reports arfnz 
the cage aerial was dismantled, and a half-wave Hertz 
oscillator tried (Fig. 2). Reports on this aerial seem to 
indicate louder signals at smaller ranges, but no Improve 
ment on the third harmonic for long-distance work. in 
A 36 
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addition, it was found very critical in operation, and unless 
the feed-point is carefully adjusted local interference is 
considerable. The system, too, had a decided tendency 
to break into a sort of aerial-earth arrangement with the 
feeder radiating and giving very poor results. After con- 
siderable trial the system was abandoned and the current 
feed arrangement shown in Fig. 3 adopted.. The half- 
wave Hertz was cut at the centre, and an insulator inserted. 
On either side of this insulator two R.F. feeders were fixed 
and kept apart by means of glass rods about roin. long, 
spaced at intervals of about 12ft. These two lines were 
led to the feed coil va two series condensers, For adjust- 
ing purposes an indicating lamp was hung between the 
centre insulators and the set tuned to give the best glow 
on this, at the same time varying the series capacities to 
aid matters. The lamp was then removed. 

This was a decided improvement on the single feed 
Hertz, being much more stable and apparently not radiat- 
ing from the two feeders. Signals were comparable with 
the third harmonic system, and there seems to be little to 
choose between the two. One advantage of the two-line 
Hertz is that it can be made to vary its wavelength over 

wider ranges than the ordinary Hertz by simply adjusting 
the series condensers. The ammeters shown in the diagram 
should be giving the same reading in each, otherwise the 
system is not properly adjusted. With a little care thts 
arrangement works quite well, but the writer prefers the 
third harmonic, as it is easier to erect and control. 


Keying. 


The keying of transmitters has been a matter for con- 
troversy ever since the problem of local interference came 
up. Keying the grid circuit gives considerable “ key 
clicks,’? much to the annoyance of one’s neighbours, and 
the use of the absorption method is not recommended on 
small power. The ‘‘ space-wave’’ method obtained by 
keying part af the aerial circuit does not cause any local 
interference, but in view of the crowded state of the ether 
is not to be recommended. If the high-tension lead is 
keyed direct,“ key clicks“ are radiated, and in addition 
the note has a bad ‘‘chirp,’’ due to the building up of 
oscillations. The writer uses a method as shown in the 
circuit in Fig. 1. The key is placed in the negative high- 
tension lead and a resistance of about 30,000 ohms 
shunted across the contacts. This resistance allows suffi- 
cient current to flow to allow the set to remain oscillating 
weakly. On the contacts being closed the full voltage is 
Impressed on the anode. This method keeps the note 
steady, while the“ spacing wave“ effect is too weak to 
cause much trouble. Also the local interference is reduce] 
to a great extent. 
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The set as shown has given very satisfactory results 
under adverse conditions, as the location of the station :s 
very badly screened by high buildings, but in spite of th‘s 
great things are expected during the forthcoming tests. and 
the equipment can be confidently recommended. 


ö 


Side view of oscillator n aerial, grid and anode 
colls. 


The-valve used was the Cossor Pr, which gave very 
good results with 200 volts input. As an experiment the 
T5o was tried with 200 volts input, and in spite of the 
losses gave consistent signals throughout Europe as far as 
Latvia and Finland, with a maximum of 2 watts input. 
The writer would be pleased to hear from anyone trying 
this set, and will be only too glad to furnish any further 
information. 
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In response to a great demand for a 3-valve receiver of the Everyman’s 
Four ” type, an article describing a new receiver—the ‘‘ Everyman’s Three — 


will appear, with full constructional details, in next week's issue, 

dated November 3rd. This description will be accompanied by a 

special wiring diagram supplement, which should prove of great 
assistance to constructors. 
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Rivalry in the production of geared 
dials has led to the adoption of somewhat 
intricate designs. Although in the ma- 
jority of cases dials with internal reduction 
gear are entirely reliable, complication has 
arisen in the endeavour to set up the 
quick and critical controls as concentric 
adjustments. A train of wheels was at 
one time made use of to give the requi- 
site reduction. ratio, and a number of 


pinions were needed owing to the limited 


space under the knob in which to house 
the gearing. When several pinions 


‘are used in this way backlash inevitably 
‘results. 


Simple geared. dial fitted with spring 
action to ensure good meshing between 
the pinions. 


There is, of course, the simple arrange- 
ment in which a single pinion is made to 
engage on the rim of the dial. It is sur- 
prising that this design is not more gener- 
ally adopted,. and the only objection 
would seem to be the need for accurately 
engaging the teeth of the small auxiliary 
wheel with those cut round the edge of the 
dial. 

A dial made on this principle is obtain- 
able from Claude Lyons, 76, Old Hall 
Street, Liverpool, and in order to over- 
come the difficulty of correctly meshing 
the pinions a spring action is provided 
which forces them together. ° 

The dial is heavily constructed in brass 
and is fitted with a silvered hundred divi- 
sion scale, the teeth of the bigger pinion 
being hidden beneath the rim. The aux- 
iliary wheel engages firmly without back- 
lash, for instead of being made of brass 
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it is constructed from some hard fibrous 
material. This dia] provides a very simple 
yet most effective method of obtaining 
critical adjustment. The diameter of the 
dial is 2}in., and the control knobs, which 
are cleanly moulded, are of attractive de- 
sign. Instead of the usual pointer form 
of indicator a piece of celluloid with an 
engraved black line is mounted over the 
scale. 
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VERNIER RHEOSTAT. 


The critical variation of a filament resis- 
tance is only obtainable when the sliding 
contact is arranged to provide connection 
with the resistance wire at any point 
along its length. This is accomplished in 
the new vernier rheostat manufactured by 
F. L. Cheers of Childwall, Liverpool, by 
winding the wire as a spiral on a threaded 


drum so that as the drum rotates it also | 


advances turn by turn under a rubbing 
contact. Thus in the 5 ohm model the 
maximum to minimum resistance adjust- 
ment is made by seven revolutions of the 
knob instead of the usual single turn. 
Actually, two threads are cut, one of 
which, operating in a thread on the inside 
of the body of the rheostat, gives the 
necessary advancement under the contact, 
while the resistance wire is carried on a 


Totally enclosed rheostat in which the 

resistance wire is carried in a spiral 

groove so that maximum to minimum 

adjust ment is spread out over seven com- 
plete turns of the knob. 


APPARATUS 


A Review of the Latest Products on the Market. 
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second thread of similar pitch cut mk 
the top of the first thread. 

The rheostat occupies little more spac 
than the usual type, is totally enclosed by 
means of aluminium end covers, and * 
provided with one-hole fixing. The acti 
is smooth and the sliding contact reliable 
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New Hobbies Catalogue. 


To wireless amateurs the most interest- 
ing section of the new catalogue published 
by Hobbies, Limited, of Dereham, Nor 
folk, is that relating to parcels of woos. 
supplied in various styles, for the cov 
struction of wireless cabinets. The wood 
is mahogany, cut and planed ready for 
fitting. The size may be easily altered 
to suit one’s own particular set, and cot- 
structional details are given on the lesfe: 
sent with each parcel. 
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Buyers’ Guide to Receivers. 


So many developments have taken pha 
in the manufacture of Wireless Receiren 
since the publication of the “ Bayes 
Guide in our issues of February I. 
March 17th, and April 14th, that, er 
couraged by the favourable recepta § | 
given to these lists by manufacture. 
users and, particularly, by retailers, n 
intend bringing out a revised list @ 
similar lines in the near future. 

We have endeavoured to get into tou 
with all manufacturers of receiving st! 
but if we have inadvertently overlook 
any we shall be greatly obliged if mant 
facturers who have not yet received cop 
of the forms we have prepared for reor: 
ing the desired particulars will kiadi 
communicate with us, wher they will èt 
once be supplied with them. 

It is intended, as before, to group tbe 
sets under the following headings: l 
Crystal. (2) Crystal and Valve. (3) On 
valve. (4) Two-valve. (5) Three wars 
(6) Four or more valves. (7) Portal 
sets. (8) Amplifier Units. To facilitat 
the compiling of the lists, particalar © 
each group should be furnished on epi 
ate forms. i 
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Here are the 
Valves for 
your set 


The range of B.S.A.-Standard Valves meets 
practically every requirement of the valve 
user. These valves are all of the dull 
emitter type, with tape filaments of platinum 


4225 4-pin type, 


A39 


General Purpose. 


Filament Voltage, 1.7 to 
2.2. ; Filament Current, 
25 to .28 amp. ; Amplif- 
cation Factor, 8.5; Im- 
pedance, 15.000 to 19,000; 
Detector Plate Voltage, 
30 to 60; Detector Grid 
Voltage : :—Connect grid 
leak to positive filament 
terminal. 


Amplifier Plate and Grid 


Voltages, as under :— 
Piat Grid i 
v Vonage 


alloy heavily coated with oxides giving high 
emissivity at a comparatively Iow tempera- 


Advertisesnents for“ 


ture, ensuring long life. 


They are economical, 


too, the current consumption being very small. 


For perfect reception 
whatever set you use, fit 


B.S.A. -Standard 


Valves 


Write for B. S. A. Radio Catalogue and Booklet, 


“ The 


Choice of a Radio Receiving Set, post free. 


B.S.A. Radio Ltd.,21, Small Heath, Birmingham. 


Proprictors : 


G125 (4-pin type), Q 125a (Bayonet 
Fitting) General Purpose. 


Filament Current, 0.25 amp. ; Filament Voit- 
age, 0.85 to 1.1; Plate Voltage, 30 to 60: 
Amplification Factor. 5 to 6.5: Anode Cur- 
rent, O. 2 to l. 7 m. a. Impedance, 25,000 ohm:. 


H125 and H125a (Bayonet Fitting) 
High Frequency Amp. and Detector. 


Filament Current, .23 to .27 amps: Filament 
Voltage, 0.85 to 1.1; Plate Voltage, 60 to 90; 

Amplification Factor, 11—12; Anode Current, 
0.2 to 1.7 m.a.; Impedance, 40,000—50,000 
ohms. ; 

Detector Grid Voltage :—Connect grid leak to 
positive filament terminal. 

Amplifier Plate and Grid Voltages as under:— 


Plat „ Orid Voltage 
2 — 
60 —2 
75 —3 1 4 / = 
90 —4 
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are only accepted from firms we believ» 


The Birmingham Small Arms Co., Ltd. 


P425 (4-pin type). 
P 425a 


(Bayonet Fitting). 


Filament Voltage, 3.5 to 
4.4; Filament Current. 
.25 to .28 amp.; Plate 
Voltage, 130 max.: Grid 
Voltage, as below: Ampli- 
fication Factor, 6.4 to 6.8; 
Impedance 5,000 to 7,000. 


Recommended Plate and Grid 


Voltages- 
lat: rid 
Voltage Voitase 
70 — 2 
90 — 4 
110 — 6 
130 8 


P612 Low-Frequency 
Power Amplifier. 


Filament Voltage, 5.4 to 
6.6; Filament Current, 
12 to .14 amp. : Amplif- 
cation Factor, 5.5 to 6.5; 
Impedance, 5,000 to 7,000. 


Recommended Plate and 
Grid Voltages :— 


Plats Grie 
Voltage Voltage 


130 max. — 


98 
o —6 

» -118/0 
70 —2 


to be thoroughly reliable. 
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LOW FREQUENCY 


TRANSFORMER 
TYPE B 


| 

HE Elesca Type “B” Low Frequency 

Transformer ia designed to give pure and 
l maximum amplifcetion. The primary vindas 


--—- is wound to correct impedance value. The 
whole of the windings are enclosed in a polished 

brass sc een and are embedded in an ‘insulating wax 
compoun j, giving immunity from atmospheric changes 


and para itic noises. 

Ratios 3 to l. 4 to l, or 5 to l. PRICE 17/6 each. 

Ask your wircless dealer, or write for complete catalogue 

No. 573.4 of Efesea components and circuits employing them. 
Wholesale only 

FALK, STADELMANN & CO., Ltd., 

83/93, Farringdon Road, London, EC. 1 


and at Glasgow, Manchester. Birmingham. Newcastle 
and Dublin. 
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NICKEL - PLATED 
FITMENTS 


CLIX WANDER PLUGS with 
patented helical spring plug ensurme 
perfect contact for all types of HT. 
Batteries Red or black insulator 

2d. each 


CLIX PIN TERMINALS—a most 
convenient tag for general use, supphed 
with red or black msulator. 

2d. each. 


CLIX PARALLEL PLUGS with 
resilient fitting having extraordmary 
radial expansion and compression. 
Red or black insulator. 

Plugs 2d. each. Sockets 1d. each 


CLIX SPADE TERMINALS, 
especially suitable for making con- 
nections where terminals are already 
fitted Prevent twisting or bresk- 
ing of wire. Red or black insulator. 

2d. each. 


n 
II 


———— 


All the above are fitted with the patented bridge 
wiring channels. 


CLIX (Taper) PLUG SOCKETS 
with 


Clix Taper Adapters 
Bushes in six colours 
Insulators 


Obtainable from your wireless dealer. 


AUTOVEYORS LIMITED, 


84, VICTORIA STREET, WESTMINSTER, S. W. r. 
Telegrams: “ Autoveyor, Sowest, London.” 


‘Phone: Victoria 309. 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention, A40 
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34.——Marconi at Work in England. 
By ELLISON HAWKS, F.R.A.S. ` 


N his later experiments at Bologna, Marconi used an 
induction coil giving a Gin, spark, in conjunction 
with two metal spheres of 4in. diameter separated 

by Zz in. The length of the waves radiated was only from 
one to two metres, and their frequency about 250 million 
per second. His aerial consisted of an insulated wire 
connected to one knob of the exciter. It terminated in a 
sheet of wire netting, called the ‘‘ capacity area,’’ placed 
at the top of a mast. The second knob of the exciter 
was connected to earth, and the aerial and earth arrange- 
ments at the receiving station were similarly arranged, 
except that the coherer was substituted for the trans- 
mitter. 
His First Transmissions 
in London. 

Marconi believed that the range 
of the transmitter increased with 
the size of the capacity areas and 
with their distance from the earth. 
He subsequently came to the con- 
clusion, however, that the improved 
results did not depend upon the 
height of the capacity area from 
the earth, but were due to the in- 
creased length of the wire connect-. 
ing it to the apparatus. He there- 
fore eliminated the capacity areas, 
and employed instead only a ver- 
tical wire, carried by a mast or— 
in the case of subsequent long- 
distance experiments—by a kite 
or a balloon. 

Marconi’s first experiments in 
this country were. made from a 
room in the General Post Office, 
London, with the receiving ap- 
paratus installed on a roof over 
one hundred yards distant. The 
transmissions were quite success 
ful, even though several walls in- 
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Senator G. Marconi. 


tervened, and Marconi then removed his apparatus to 
Salisbury Plain, where it was subjected to more severe 
tests. Here (in 1896) he succeeded in transmitting and 
receiving signals over nearly two miles before representa- 
tives of the Army and Navy. 


Transmits to Ships at Sea. 


Further experiments were conducted in May, 1897, 
across the Bristol Channel, between Lavernock Point and 
Flat Hoim (34 miles), and between Lavernock and 
Brean Down (about 9 miles). Vertical aerial wires 15oft. 
in height were used, and a coil that gave a zoin. spark. 
On the cliff at Javernock Point was the receiving 
apparatus. A goft. pole with a 
zinc cap 6ft. in length and 3ft. in 
diameter stood some 6o0ft. above 
sea level. An insulated copper 
wire connected the zinc cap to the 
detector, an earth wire running 
down the cliff into the sea. 

Here (on May fith and 12th) 
the experiments were complete 
failures. For two days the sig- 
nals were not received, and the 
fate of the new system trembled 
in the balance. On the morning 
of the 13th someone had an in- 
spiration, and the receiver was 
carried down on to the beach, add- 
ing another 6oft. of wire in the 
down lead from zinc cap, making 
the aerial 15oft. in all. The ad- 
ditional wire made all the differ- 
ence, for signals now came through 
clearly, and the situation was 
saved. 

The next important trials were 
carried out (July rith-18th, 1897) 
at Spezia, at the request of the 
Italian Government, whose atten- 
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Pioneers of Wireless— 

tion had been attracted by the success of the experiments in 
England. During the first three days excellent results 
were obtained over a distance of 34 kilometres. On the 
14th the transmitter—with a 78ft. vertical wire terminat- 
ing in a zinc plate—was installed at the arsenal of St. 
Bartholomew, on the eastern side of the Gulf of Spezia. 
The receiver was placed on board a tug-boat, which was 
moored at various distances from the shore. The ver- 
tical receiving wire on the tug was soft. in height, run- 
ning to the top of the mast and terminating in a zinc 
plate. Transmission was successful up to four kilo- 
metres, but was interrupted by atmospherics. On the 
two following days, however, conditions were more satis- 
factory, and transmission took place over 7 kilometres. 
On the 17th and 18th the receiver was transferred to a 
warship, the S. Martino, and with the vertical wire on 
shore increased to over 1ooft. signals were transmitted 
up to a distance of 18 kilometres. 

During these experimental transmissions to ships it was 
noticed that when the funnels, masts and wire ropes were 
in line with the shore apparatus, reception was weak 
owing to the screening effect of the metal. A more serious 
difficulty was encountered, in that when the vessel was cut 
off from view at the transmitting station by a headland 
signals ceased altogether. 


„Screening Effect of Trees and Buildings. 


Hertz had shown that his waves passed without appre- 
ciable obstruction through doors, walls, and other non- 
conducting bodies. In actual practice, however, Marconi 
found that trees, buildings, hills, and similar obstacles 
absorb the waves. He carried out further experiments to 
overcome this obstacle, which he found to be surmount- 
able, to a great extent, by increasing the height of the 
vertical aerial wires and by increasing the power of the 
transmitter and the sensitivity of the receiving apparatus. 

Resulting from the Spezia experiments, Marconi con- 
firmed an earher observation in regard to the influence of 
the height of the vertical aerial wire on the distance 
over which signals can be transmitted. The distance 
at which signals can be obtained.” he wrote, “ varies 
approximately as the square of the height of the capacity 
arcas from the earth, or, perhaps, as the square of the 
length of the vertical conductors . .. the law has never 
failed to give the expected results across clear space. . 

J find that... vertical wires 2oft. in length are sufficient 
for communicating one mile; 4goft., four miles; 8oft., 
16 miles; and so on. ae 


Transmits from England to France. 


In August, 1897, Marconi returned from Italy and 
carried out further tests in England. These included 
transmission from Salisbury to Bath (34 miles), Alum 
Bay, Isle of Wight, and Bournemouth (12 miles), and 
from the Needles to a steamer cruising off the South 
coast (18 miles). In the same year communication was 
established between Ballycastle and Rathlin Island Light- 
house (74 miles), and the results of the Kingstown 
Regatta were reported by wireless for the Dublin Express. 
Marconi also installed an apparatus on board the Royal 
yacht Osborne. 


Wireless 
World 


OCTOBER 27th, 1926. 


In March the following year an attempt was made to 
bridge the English Channel. Signals passed between the 
South Foreland Lighthouse and Wimereux, near Bov- 
logne (about 28 miles). On this occasion the vertica. 
conductors were about 155ft. in height. In September ot 
the same year (1898) signals passed between Wimerem 
and Dover, Wimereux and Harwich, Wimereux an 
Chelmsford, the latter being over eighty miles distant. 

The /bis, a dispatch boat, communicated with tw 
South Foreland over about thirty miles, with an antenna 
soft. in height. Signals also passed between the Sout) 
Foreland Lighthouse and the East Goodwin Lighthouse. 
through fog, rain, and storm, without difficulty. This 
achievement undoubtedly laid the foundation of signal- 
ling from ships at sea to land stations. By the end of 
1899 Communication between ships and land stations over 
distances of eighty to one hundred miles became an accom- 
plished fact. Shipping companies, realising the value of 
the discovery, installed wireless on their ships, and the 
Marconi Wireless Telegraph Company erected a numbe: 
of shore stations at various places. 


Marconi's System Adopted by the Admiralty. 


In March, 1900, the Norddeutscher Lloyd shipping 
line adopted Marconi's system, apparatus being installed 
on the Kaiser Wilhelm der Grosse, and also on tie 
Borkum lightship. During the second half of that year 
over 580 telegrams were received by the lightship frem 
passing shipping equipped with wireless apparatus, anl 
twenty telegrams by the lighthouse. The total number 
of words transmitted was over 8,000, and the commercial 
value of the system was undoubtedly realised. Its utility 
was demonstrated in a dramatic manner when the lightship 
broke away from its moorings during a gale. A wireless 
message for help resulted in the rescue of the crew, whe 
would certainly have been drowned but for the existence 
on board of the Marconi apparatus. 

In July, 1900, the British Admiralty contracted for 
the installation of the Marconi system in twenty-six war- 
ships and at six land stations. It is interesting to note 
that a stipulation in the contract required the exchange 
of test signals between ships stationed at Portland and 
Portsmouth, a distance of sixty-two miles, with the Dorset 
hills intervening. These tests were carried out with every 
satisfaction. 


NEXT INSTALMENT. 
Marconi Bridges the Atlantic. 


WIRELESS AIR LINERS. 


EOST for the establishment of wireless 
communication on short waves hetween aeroplanes in 
flight and ground stations are to be carried out by Air 
Ministry experts at Croydon Aerodrome. 

The big twenty-seater Vickers Rolls-Royce Vanguard 
air liner is to be equipped with elaborate wireless ap- 
paratus. The saloon is to be turned into a wireles 
laboratory, in which a number of Air Ministry wireless 
engineers will carry out experiments while the machine 
is flying. 
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; News from All Quarters : By Our Special Correspondent. 
N A Geneva Speed-up—2LO’s Aerial— Let Your Friends Listen ’’—Paderewski Again? 
: B.B.C.’s Repeater Station. 

nals to their own skill. Only in the » Let Your Friends Listen.“ 


Speeding up the Geneva Scheme. 
General impatience over the delay in ast extreme give credit to the trans- There is every indication that the 
wavelength scheme to mitter, seems to be the motto. B. B. C. will do its fair share to make a 
o Oo O % 0 real success of National Wireless Week, 


bringing the new 
fruition seems to be having a healthy 
“In the Chinese Manner.“ 


effect. Geneva, I understand, has been 
endeavouring to instil a little more pep “The Yellow Jacket,” the popular fan- 
into the calibration work which has been tasy in the Chinese manner,” which is shown above will have really good pro- 
going on at the various European stations almost as well known among theatre-goers grammes with which to entertain even 
his most critical friends. National Wire- 


uring the past month. It now seems in both hemispheres as Charley's Aunt,” 
less Week coincides with the B.B.C.’s 


likely that important dev 
take place in the next week or two. 
0 00 c 


November Tth—13th, and that the 
listener who adopts the happy slogan 


elopments may will be broadcast, on November 12, as 
one of the special B.B.C. birthday week birthday celebrations. 
) 0000 


transmissions. The studic version has f 
B.B.C. Birthday Broadcast. 


The programme on November 7th will 
begin with the relaying of a special 


Jumps in British Wavelengths. Pee . by Mr. Benrimo (part 
So far as tuning is concerned, a large . 5 C. Hazelton) and 
number of listeners to British stations will . 

only be affected to the extent of twirling 
their condensers a few degrees. In Bel- 
fast, however, listeners will have to face 
a jump of over 100 metres—from 440 to 


326.1—while the votaries of Newcastle 
and Bournemouth will also have to slide 
a good way down the etherial banisters. 
5NO will drop from 404 to 312.5 and 
6BM from 386 to 306.1. 


0 00 0 


Trouble in the Home. 

He would be a bold lad who pro- 
phesied perfect harmony when the scheme 
comes into operation. In fact, it seems 
probable that disturbance will occur not 
only in the ether, but in many house- 
holds as well. I will go so far as to pre- 
dict that on the first evening many highly 
respectable people will quite forget that 
the changes have taken place; and 
further, that many 4 set will be dis- 
mantled and many a temper frayed. And 
then everybody will be happy again. 
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An Aerial Aitera tion. 


ial in Oxford Street now 


consequent upo 

were carried o seek. It is now 
1 instead of an inverted 
„ L, and the change has had the de. 
sired effect, viz., an increase of signal 


strength in 


Incidentally: . À o ne 

that any tec nical alteration of this kind 

-okes & flood of correspon- PUTTING SOME LIFE INTO IT. A dramatic moment i 
who are uncertain Wednesday last during the broadcasting of The Grey Ash,” a highly sensational 

ascribe improved sig- radio play. Action is almost as necessary in the studio as on the theatre stage ifa 

‘ P ig realistic atmosphere is to be preserved. 


n the London studio on 
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Huguenot service from the crypt of 
Canterbury Cathedral, followed by a per- 
formance of The Messiah.” For the per- 
formance of ‘‘ The Messiah’’ Sir Henry 
Coward, who is to conduct, is bringing 
a chorus to Landon from Sheffield, and 
the chief artists taking part are Caroline 
Watchard (soprano), ‘Mary Foster (con- 
tralto), Frank Titterton 
Joseph Farrington (bass). 


(tenor), and 
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Further Features. 


Other special features for the birthday 
week may be summarised as follow: 
November 7: Elizabeth Schumann; Ger- 
many's foremust lieder singer; Pouish- 
noff, pianist. November 8th: Wireless 
Massed. Military Bands, under the direc- 
tion of Lieut. B. Walton O’Donnell; a 
broadcast version of Congo Night.” 
November 9th: Albert Hall concert, con- 
ducted by Dr. Richard Strauss. Novem- 
ber 10th: Mrs. Violet Gordon Wood- 
house, harpsichord recital. November 
lith : Armistice Day services from Can- 
terbury Cathedral and Westminster 
Abbey; Lord Grey’s speech from Central 
Hall, Westminster. November 12th: 
Schumann Concerto by Solomon; per- 
formance of “I Pagliacci.” November 
13th : Star revue by Graham John. 

0000 

Scanning these programmes ‘many of us 
will be glad to note the absence of that 
over-rated individual, The Man in the 
Street.” Judging from his recent effort 
at prograrnme compilation, he seems to be 
the offspring of Triteness wedded to Com- 
promise. 

0000 
Not My Programme.“ 


Perhaps at this stage I might be per- 
mitted to draw attention to a proposed 
Birthday Programme compiled by my 
friend, “The Man on the Rocks.” 

This brilliant effort but judge 
for yourselves :— | 

1. Opening speech by a Wigan listener 
who is, and always has been, entirely 
satisfied with every item on every pro- 
gramme. 

2. Deathly silence. 

3. “The Post Office Overture, —a tone 
poem in which the P. M. G. is heard mak- 
ing a repentant overture to the B. B. C. 
for permission to hand over misappro- 
priated licence fees. : 

4. Recitation by Mr. Angus McHaggis, 
of Aberdeen: There's nae room for 
Birmingham on our bonny wavelength.” 

5. (For discontented listeners.) Silent 
meditation. 

The last item, my friend explains, con- 
tinues for an indefinite period. 
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Who Told You That? 


An amusing incident occurred the other 
day in the Birmingham studio. While 
singing the hymn ‘ Lead, Kindly Light,” 
an artist received the signal that he was 
too near the microphone. As he took a 
pace backward he arrived at the line, 
“One step enough for me.” 


LELAI I LEESE eens 
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l FUTURE FEATURES. 

: Sunday, October 3ist. 


0068680 COECSOSE 


Lonpon.—Ballad Concert; All 
Halloween, by Leonora 
Thornber. 3 

BouRNEMOUTrRH.— Symphonie Fea- : 
ture Concert. ; 

Mancuester. — Radio Military : 
Band. : 


Guascow.—An Evening of Cham- 
; ber Music. 
? ABERDEEN.—Concert relayed from 
: the Cowdray Hall. 


Monday, November Ist. 
Lonpon.— Military Band Concert; 
: Selection from The Dynasts. 
:; BournemoutH. — “Op o' Me 
Thumb,” play in one act. 
Carpirr.—The Merrymakers’ Con- 
cert Party. 
. NEWCASTLE.— Orchestral Concert. 
: Grascow.—Address to Glasgow 
' University Students by Sir 
Austen Chamberlain, K.C., 
Tuesday, November 2nd. 
Lonpon.—Songs with Two Settings. 
Daventry.—International Chamber 
Concert. 
BE.LFast. — Queen's 
Voice Choir. 


Wednesday, November 3rd. 

Lonpon.—‘‘ My Programme, by 
Gladys Cooper. 

BirwincHamM.—Annual Police Band 
Concert. 

MancuesterR.—Gems of Opera re- 
laved from Manchester Wireless 
Exhibition. 

GLASGOw.— Paule and Lascelles, 
Syncopated Duettists. 

ABERDEEN.—Scottish Programme. 


Thursday, November 4th. 
Lonpon.—Act II. of Figaro,“ 
: played by B. N. O. C., relayed 
: from Theatre Royal, Leeds. 
: BrraminuHam.—City of Birmingham 
Police Band. 
Carpirr.—‘' The Last Sinner, play 
; in one act by J. Brunel Evans. 
MANCHESTER.—Light Music from ; 
Manchester Wireless Exhibi- ; 
tion. 
NE w CASTLE. — A Tabloid, one- 
act play by Arthur Eckersley. 
: GLiascow.—A Jew's Idea of an 
: Aberdeen Programme. 
: ABERDFEN.—'‘ Tamsin’s Day in 
London,” by Mabel Constan- 


Island Male 
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duros. 

BrIrAST.— Funeral March of an 
; Elephant. 
i Friday, November 5th. 


Lonpon.— Wagner Concert. 

Bournemoutn.—A Twilight Pro- 
gramme. 

Carvirr.—A Concert in Bristol in 
aid of Lord Mayor’s Funds. 


Saturday, November 6th. 
BirMinGHAM.—Violin Recital by 
Solloway. | 
„ BounNrMOUTR.— Star Variety. Pro- 
i gramme. 
: CarDiFF.— Music Grave and Gay. 
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Pagerewski Again? 


Mr. Josef Hofmann’s welcome appas- 
ance before the microphone last Fris: : 
reminds me that that other great piss 
M. Paderewski is expected to par ; 
visit to England very shortly. Ws 
about it, B. B. C.? | 
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The de Groot Contract. 

Many listeners will be glad to kn 
that the B.B.C.’s contract with Mr. & 
Groot, which expired with the broad: 
of the famous orchestra on Sunday iz: 
will probably be renewed. 
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Home Secretary at the Microphone. 

Sir William Joynson-Hicks, the H»: 
Secretary, will broadcast from the M.: 
sion House on November 2nd, wher t 
is attending the final meeting of ir 
Advisory Council of the Wireless f: 
Hospitals Fund. 


Sogo 
Hard Luck on Leeds. 

It is hardly surprising that Ie 
listeners are iuclined to grumble 21 í- 
terference from other stations. 21. 
working on 321 metres, is fairly s 
rounded by Continental transmitters. I 
begin with, it is heterodyned by Misr 
reputed to be on the same wavelengtl. 
and also by Trollhatten on 322 metre 
Barcelona also asserts itself on 324 mette 
and even Helsingfors, on 317.4 metres 
blamed for interference. Leeds is, the: 
fore, sighing for the Geneva scher- 
which will place it on 297 metres. 

cooo 


S.B. in Ameriça. 

During the last year America has mad: 
considerable progress in the developmet! 
of simultaneous broadcasting. A cht 
of stations is being formed by the Brow: 
casting Company of America for the ds 
tribution of baseball play reports dari: 
the winter, and twenty-one  statirn 
throughout the East and Middle West 
have signified their willingness to č 
operate. 
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A New Control Point. 

The B.B.C. announces that a lne e 
peater station is now under construct 
at Gloucester, similar to that which 44! 
brought into operation at Leeds iu Mar} 
last. The new station, which is e 
pected to be completed on or abor: 
November Ist, will be the pivot © 
trolling all the transmissions relayed 
between Birmingham, Cardiff, Plymou. 
and Swansea. A link will be proves 
via Stoke to allow the four stations f.“. 
named to be supplied alternatively 
Leeds in case of breakdown. £ 
Gloucester station will contain an $ 
board and the necessary amplifiers. the 
object. being to improve the simültaneor; 
broadcast system by providing a medu" 
where music can be re-amplified and ct. 
rected for quality. 
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It is not a wireies 
transmission station, but simply à > 
trol point. Distortion and other fant 
will be corrected and weak signals w! be 
amplified before they are passed on. „ 
that listeners in Birmingham, Cardid. 
Plymouth, and. Swansea should get 
proved reception. 
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Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


Noise from a Picture Palace. 

To overcome interference from the elec- 
trical equipment of a local picture theatre 
is one of the first tasks demanding the 
attention of the South Manchester Wire- 
less Society, which held its opening meet- 
ing of the session on October 4th. 

Designs are under consideration for the 
Society's receiving set for the coming 
winter, und the advantages and disad- 
vantages of the various sources of H.T. 
current are being debated. 

The Society's headquarters are at the 
Didsbury Institute, Elm Grove, Didsbury, 
where meetings are held every Monday at 
8 p.m. Full particulars of membership 
can be obtained from the hon. secretary, 
Mr. (G. F. Mercer, 5, Ruabon Road, Dids- 
bury. ; 

0000 
Free Valves and Free Lectures. 

Members present at future meetings of 
the Bristol and District Radio Society will 
have an opportunity of competing for 
vaives, one of which is to be awarded at 
each meeting with the object of stimu. 
lating attendance. 

At the Society's meeting on October 8th 
Mr. Evans (of the B.T.H. Company) gave 
an interesting demonstration of B. T. H. re- 
ceivers and loud- speakers. 

A course of lectures on “ Wireless.“ 
free to members of the Society, is again 
being given by Mr. W. A. Andrews (chair- 
man) at the Merchant Venturers’ Tech- 
nical College om Wednesdays at 7.30 p.m. 
Hon. secretary, Mr. S. Hurley, 72, 
Cotswold Road, Bedminster, Bristol. 

00 00 
Transmission Demonstration in Dublin. 

During a fascinating demonstration of 
transmission and reception at the last 
meeting of the Wireless Society of Ireland, 
signals were exchanged between the 
Society's station (GW 12B) at 12. Trinity 
Street, Dublin, and Mr. J. P. Campbell 
(GW 14B), at Sutton. using a wavelength 
of 45 metres. The Society's transmitter 
Mcorporates a coupled Hartley shunt feed, 
using generator D.C. on a J. S5 valve. 

Those present at the meeting were ablo 
to hear the transmissions of both stations 
on the loud-speaker, while messages re- 
ceived were written on the blackboard. 

O00 00 


The Edinburgh Journal. 

An enterprising move on the part of 
Various scientific societies in Edinburgh 
has resulted in the publication of the 

Edinburgh Journal” which presents the 
quarterly transactions of each Society in 
a way that would be financially difficult 


if each Society prepared a separat ub- 
lication. ee e 
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The October issue includes the Trans- 
actions of the Edinburgh and District 
Radio Society, with particulars of the 
Society's constitution and history, and a 
number of interesting papers on wireless 
subjects, together with a syllabus of 
future meetings. It is hoped to publish 
future Transactions in January, April, 
and October of every year. Hon. secre- 
tary, Mr. J. Ingram Watson, 49, Queen's 
Avenue, Blackhall, Midlothian. 
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Lecture on Transmission.“ 

At this evening's meeting (Wednesday, 
October 27th) of the Muswell IIill and 
District Radio Society, Mr. J. C. Bird, 
B. Sc., will give a lecture and demonstra- 
tion on“ Transmission.“ i 

The Society's slogan to the outside 
world is: Join early and enjoy the good 
things in store in the Winter Pro- 
gramme.’ Intending members are asked 
to communicate with the hon. secretary, 
Mr. G. S. Sessions, 20, (Grasmere Road, 
Muswell Hill, N.10. 
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FORTHCOMING EVENS. 


WEDNESDAY, OCTOBER Nth. 
Muswell Hill and District Radio Socicty.— 
Ae 8 pm, At Tollington School, Tether- 
down, Demonstration and Elementary 
Lecture: ‘Transmission, by Mr. John C. 
Bird, B.Sc., A.T.C. (6 2JB). 


North Middlcscz Wireless Club.— At 
8.30 nm. At the Shafteskury 
Hall, ~Bowes Park, N.11. Lert ure: 


** Broadcast Ampiifieation,’ by Mr. 
J. H. A. Whitehouse, of the B.B.C. 
(Open to non-members.) 

Edinburgh and District Radio Soctetu.— 
At 8 pom. At 117, George Street. Lec- 
ture and Demonstration: “ Loud- 
speakers,” by Mr. S. Cursiter. 


THURSDAY, OCTOBER Bth. 

Southport and District Radio Svciety.—At 
the Temperance Institute, London Strect. 
Crest Wireless Exhibition (4139 or 
Friday, October 29th.) (Admission free.) 

FRIDAY, OCTOBER 29th. 

Radio Experimental Society of Manchester. 
—At the Manchester Athenaeum. Talk by 
Mr. Bird, of 2Z 1. on Some Instruments ` 
Used by the B.B.C” 


Lecds Radio Society.—-At 8 p.m. At Col- 
linson’s Café, Wellington Street. Lecture: 
* Magnctiam and Electricity,” by Mr. 


W. G. Marshall. 


MONDAY, NOVEMBER ist. 
Soufghport and District Radio Societu.—At 


8 p.m. At the Temperance Institute 
London Street. Lecture: Radio 
Drama,” by Mr. Vietor Smythe, of the 


Manchester Broadcasting Station. 

Leeda Radio Society.—At 8 p.m. 
linson's Café, Wellington Street. Lecture 
and Demonstration: ‘ Phototelegraphy,” 
by Mr. F. H. Haynes, Asst. Editor of 
The Wireless World. 

Ipswich and District Radio Society. —At 
8 p.m. At 55, Fonnerenu Road. Lantern 
Lecture: “‘ Condensers,” by a representa- 
tive of the Dubilier Condenser Co., Ltd. 

Croydon Wireless and Physical Society.— 
At 128a George Street. Lecture: 
Sound and Vibration,” by Mr. L. F. 
Ham mond. 
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Calibrating a Short-wave Receiver. 


A lecture on The Calibration of a 
Short-wave Set by Mr. Leonard Hirsch- 
field, B.Sc., evoked keen interest at the 
last meeting of the Muswell Hil and 
District Radio Society, which was held 
at the new headquarters, Tollington 
School, Tetherdown, on October 6th. 

The lecturer demonstrated with a very 
compact frame aerial porteble set, an 
oscillator, and a short-wave receiver. 
Picking up the London programme, the 
lecturer then caused the set to oscillate 
on the silent point”? of the carrièr 
wave. The oscillator was then adjusted 
to a harmonic of London, the short-wave 
set being adjusted to the next harmonic. 
Working on the assumption that 2LO 
was on itS proper wavelength, the short- 
wave set was ultimately calibrated down 
to approximately 19 metres. ‘Testifying 
to the accuracy of this method, the lec- 
turer mentioned that he had received 
American 2X AF only a small fraction of 
a metre away from where the set was 
calibrated to receive it. 

The society's syllabus for October, 
November, and December is now ready, 
and will be forwarded, on application to 
the hon. secretary, Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell Hill, N.10. 
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Do You Possess a Wavemeter ? 


At the Croydon Wireless and Physical 
Society's opening winter meeting on 
October 4th Messrs. W. F. Pearson and 
T. A. F. Iserbyt contributed an interest- 
ing talk on the design and capabilities 
of a wavemeter, mentioning the various 
types in use, such as the buzzer, the 
heterodyne or valve, the absorption, the 
Neon tube, and the Piezo electric. 

A Townsend buzzer wavemeter, and 
also a heterodyne wavemeter, were avail- 
able for inspection, along with a one- 
valve Reinartz receiver. The members 
had an opportunity of setting the buzzer 
wavemeter at a definite wavelength and 
of tuning in on the receiver the high- 
pitched note emitted by the buzzer, thus 
becoming familiar with the actual work- 
ing of this useful piece of apparatus. 

In view of the early adoption of the 
new wavelengths by the majority of the 
European broadcasting stations, the 
necessity of possessing a wavemeter was 
emphasised, and members are to be 
granted every facility for constructing 
their own instruments. 

Hon. secretary: Mr. H. P. T. Gee, 
51-52, Chancerv Lane, W.C.2. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor “The Wireless Worid,” Dorset House, Tudor Street. E. C.. and must be accompanied by the writer u name and a 


DETERIORATION OF DRY BATTERIES. 
Sir, —Increasing use is being made of dry batteries of large 


capacity for the supply of H.T. current to receiving sets, par- 


ticularly by country listeners. Consequently, it is quite time 
that they should be certain on purchasing a battery that it is 
a new article and not one which has been in stock for months. 
Some makers have provided seals to prevent the battery being 
used before purchase, but the chief trouble is due to deteriora- 
tion with tıme Therefore, could not the makers write the date 
that the battery left the works on the seals, as is done in the 
case of the photographic film, which must be developed before 
a certain date, so that the purchaser could see at a glance 
how long the battery had been standing idle? 
Arundel. JOHN B. ROBERTSON. 


AMERICAN RECEPTION. 


Sir,—I note with interest the letter of Mr. A. S. Watford in 
the October 13th issue of Zhe Wireless World re American re- 
ception. I fancy it would be interesting to learn the earliest 
hour at which U.S. short-wave broadcast stations can be re- 
ceived with an ordinary receiver and average aerial system. 
On two occasions since October lst I have received 2X AF on 
52.79 metres and/or 22 metres and/or 26.8 metres from 8.30 p.m. 
G. M. T. (3.30 E. S. T.) with a single-valve Armstrong Super 
on a small indoor aerial at good strength, and speech was 
readable without aerial or earth. When testing, this station 
seems to start off by having about fifteen minutes on 22 metres 
(ZX AD), and then going up to 26.8 metres for another fifteen 
minutes, afterwards settling down on 32.79 metres (2X AF), 
finishing up about 10 p.m. G.M.T. On Tuesday nights (which is 
my night for late listening) his prices of apples, etc., boom 
through on 26.8 metres from 11 p.m. G.M.T. to 12 midnight, 
after which he works on the 32.79-metre wave, relaying WG's 
dinner concert, etc. I would like to know if he works on short 
waves in the day (here) Saturdays or Sundays, as I fancy he 
could be réceived any time if one knew at what hour to look 
for him. The regularjty with which he can be received in the 
evenings becomes monotonous, as also does 2XG on 35 (?) 
metres, with his sentences such as “‘If you want to’ learn 
tennis, etc., Write it down.” 
readers can satisfy my curiosity re early working. 

Birmingham. | A. E. DUCKETT. 


SUGGESTIONS FOR BETTER PROGRAMMES. 


Sir,—There have always been many people ready to criticise 
the present policy of the B.B.C., but it is to be hoped that 
when the present organisation is handed over to the Govern- 
ment they will come forward with solutions to the problem. 
Here are mine for what they may be worth :— l 

Alternative Progranimes.—Six high-power stations to be 
erected down the centre line of the country and coupled to the 
nearest town by land-line. The wider the country from coast 
to coast the higher the power (5 to 20 kW.) 

Better Programmes.—aA classified list of broadcast items to be 
attached to every licence issued, the listener to strike out classes 
of items which he regards as unsuitable. 
by the Post Office and broadcast programmes based upon it. 

With only six stations higher fees can be paid to artists 
without increasing the present expenditure. 

Oscillation.—Three licences to be issues as follow: 

A.—Licence fee £1. To be issued only to constructors and 


Perhaps some of your other 


The list to be retained: 


experimenters for any set or number of sets. 
qualify for a madified P.M.G. test. 

B.—Licence fee 108. To be issued for any receiver incapat!- 
of oscillation, 

. Licence fee 5s. For crystal receivers. 

The Government to provide a staff of inspectors. Oseillat tes 
traced to holders of A or B licences to involve cancellation. 

Interference.—Listening posts to be placed near shore statie: 
to report all ships’ operators using more power than necesear | 
for communication. The same posts to listen for and report o 
broadcasting stations causing interference through being of 
their wavelength. SPARKS, R.E. 

October 15th, 1926. 


Applicants t. 


IDENTIFYING BROADCAST TRANSMISSIONS. 


Sir,—In the Broadcast Brevities section of your issue fe: 
Sept. 8th there is a section dealing with European stations and 
their identification and asking for suggestions to simplify same. 

If every European station were given a number and thai 
number were transmitted, in Morse, using a note similar tc 
2LO's tuning signal or time signal, at the end (not beginning: 
of each item, identification, to my mind, would be mach easier 
and more reliable. 

For the sake of time, I would also suggest that the Mors: 
figures be sent in their abbreviated form. Most people. saft- 
ciently interested, would very rapidly learn the numbers Q to N 

My reason for advocating the Morse signal is that I have 
noticed that when speech from London has been unreadable the 
six dots for the time signal have been easily readable. 

Reasons for it being at the end of an item are several :— 

1. It would not interfere with the ordinary announcement. 

2. The station would be at its full normal power. 

3. The listener’s mind is already fixed on the transmission and 


does not after a lengthy wait have to suddenly adjust itself. 


4. No extra time would he taken u 
in any-case. The numbering to be 
having four or more figures. 


Manchester. 
October 14th, 1926. 


, as the interval is there 
rom 1 upwards to avoid 


L. WILLIAMS. 
0000 


A USEFUL REFERENCE BOOK. 


Reavers of The Wireless World will, no doubt. welcome in 
convenient book form a reprint of the very comprehensive 
“ Dictionary of Wireless Technical Terms,“ by S. O. Pearson. 
B.Sc., A. M. I. E. E., which appeared in our pages betwee 
October, 1925, and March, 1926. 

This is now published by Messrs. Iliffe & Sons Ltd. in the 
form of a small and compact volume for the use not ouly ol 
the great army of wireless experimenters and students whe 
have not the advantage of a training in electrical engineering 
but also to those who have been or are now studying wireless. 
The volume contains ample definitions of all technical terms ax 
expressions commonly encountered, and highly technical lan 
guage has Deen avoided as far as possible in the wording o 
the definitions. An extended system of cross-references make 
it possible for the information to be understood by thos 
possessing the minimum of knowledge concerning wireless theory 
and practice. 

The book contains 254 pages, is well illustrated, and, whereve 
necessary, an explanatory diagram has been added to a defini 
tion to enable it to be understood more easily, The price i 
2s. net, post free 2s. 3d 
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“The Wireless World“ Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Info:mation Department.“ 


The Resistance-coupled Amplifier. 


Is there any advantage -to be gained by 
using a low-capacity type of valve in 
a resistance-coupled amplifier? 
„ 
If vou mean a resistance coupled low- 
frequency amplifier, there is no advantage 
to.be gained whatever, since the inter- 
electrode capacity of the ordinary four-pin 
valve is sufficiently small to offer a high 
impedance at all audio-frequencies. If 
building a high-frequency resistance- 
coupled amplifier, then the use of these 
valves will result in a marked increase in 
efficiency on the normal broadcasting 
wavelengths. Indeed, the resistance- 
coupled H.F. amplifier is of very little 
use on the normal broadcast band using 
ordinary valves since the inter-electrode 
capacities of the valve would shunt away 
a large proportion of the H.F. energy. 
Using low-capacity valves, on the other 
hand, and paying special attention to the 
avoidance of capacity effects in the wir- 
ing does enable us to get this type of 
H.F. amplifier to function on the broad- 
casting wavelengths. In Germany, suc- 
cessful H.F. amplification has been ob- 
tained right down to 70 metres by using 
special valves in which the whole of the 
anode resistances, coupling condensers, 
etc., are mounted inside the valve, thus 
reducing capacity effects to an absolute 
minimum. 
0000 


New Lamps for Old. 

I have been told that in houses having a 
D.C. electric lighting system it is pos- 
sible to charge accumulators at home 
-at no cost. Tf this is so, can you give 
me the necessary instructions? 


G. . 


It is possible to do this by placing the 
accumulator to be charged in series with 
the mains so that the whole of the cur- 
rent used for lighting purposes is com- 
pelled to pass through the accumulator, 
and so charge it. Provided that the 
charging process is confined to the even- 
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stamped addressed envelope for postal reply. 


ing When the lights are on normally, no 
expense is incurred, since obviously the 
lights would be on anyhow, and no addi- 
tional energy is consumed. This does not 
quite represent something for nothing 
however, since the price paid for the 
charge is the slight diminution of light 
obtained, since the six volts back pres- 
sure of the accumulator is subtracted 
from the mains’ voltage. This loss of 
light, however, is too small to be notice- 
able. 

The method of procedure is just to re- 
move any one of the main fuses and find 
the polarity of each fuse box terminal, 
using the method recently given in these 
columns. ‘Then join up the accumulator 
and fuse to the fuse box terminals, ac- 
cording to Fig. 1. 


from the 


1.—Charging batteries 
mains. 


Fig. 


The charging rate will not be high, and 
consequently the accumulator will take 
rather a long time to charge. Take, for 
instance, the case of 110-volt mains where 
normally two 60-watt lamps are in use 
during the evening. In this case, the 
total current would be about one ampere, 
and an average sized accumulator would 
take about 50 hours to charge, or, in 


Each separate question must be accompanied by a 


other words, five or six evenings at this 
period of the year when the lights are on 
for several hours each evening. In sum- 
mer time, of course, when lights are used 
normally for only a short period each 
evening, it would take considerably 
longer. Those people who use electricity 
for heating or cooking are in an ideal 
position, because normally they have a 
fairly heavy current passing and can 
charge even the largest-sized accumulator 
in a short time and at no cost. 


O00 00 


The Infradyne Circuit 
l have recently been hearing of the great 
range and freedom from interference 
given by the “Infradyne” circuit. 
In what manner is this achieved? 


So M. A. 


This circuit has recently achieved 
great popularity in America, where it is 
proving a formidable rival to the normal 
type of superheterodyne, since it is, of 
course, merely a specialised form of 
superheterodyne. 

In the norma! superheterodene we 
change the received wavelength of, say, 
300 metres to a much larger wavelength 
of perhaps 5,CCO metres, and then amplify 
at this much larger wavelength. In the 
“ Infradyne”’ circuit, instead of chang- 
ing the original wavelength in an upward 
direction to 3,000 metres, we change it 
down to a short wavelength of about 100 
metres, and then proceed to amplify at 
that wavelength. The method of doing 
this is as follows:—In the superhetero- 
dyne, as is well known, local oscillations 
are generated either by a separate oscil- 
lator valve, or otherwise, and these local 
oscillations are produced at a slightly 
different frequency to the oscillations set 
up by the incoming signals. By the inter- 
action of these two frequencies a beat 
frequency equal to the difference between 
the two frequencies is formed. Naturally, 
the beat frequency produced is much 
lower than either of its two constituent 
frequencies, and the ustal frequency is 
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that corresponding to 3,000 metres or so. 
In the“ Infradyne, local oscillations are 
generated in a similar manner, but instead 
of making use of the difference between 
the two frequencies we make use of the 
aum of the two frequencies, the resultant 
frequency produced being much higher 
of course, than either of the two original 
frequencies, and actually it is arranged 
that the resultant frequency corresponds 
to a wavelength between 90 and 100 


metres, and amplification is then carried ` 


out in an intermediate amplifier designed 
for this wavelength. 

In v‘ew of the well-known difficulties 
of constructing an H F. amplifier to oper- 
ate efficiently on these short wavelengths 
itt may well be asked wherein lays the 
advantage. Briefly, the advantages 
claimed are fivefold :— 

1. Freedom from interference by long- 
wave commercial stations. | 

2. Any harmonics produced by the 
oscillator valve when combined with the 
incoming oscillations produce a resultant 
frequency outside the gamut of the inter- 
mediate amplifier, and so are inaudible, 
thus doing away with the phenomenon of 
a station coming in at several places on 
the dials. 

3. Stations are received at one setting 
only of the oscillator condenser and not 
{wo as usual, 

4. Freedom from atmospherics 
noises from electric mains. 

5. Owing to the short wavelength of 
the intermediate amplifier, the by-pass 
condenser in the plate circuit of the 
second detector need not be large, and 
thus one well-known cause of distortion 
in the superheterodyne is eliminated. 

With regard to the difficulties of em- 
ploving H.F. amplification on short wave- 
lengths, it should not be forgotten that 
it is much easier to design a three-stage 
amplifier to operate on one fixed wave- 
length of, say, 95 metres than to arrange 
for it to be variable. 
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An Efficient Crystal Set. 


I wish to construct a simple but efficient 
crystal set with which it is possible to 
make a rapid change from the normal 
B.B.C. wavelengths to Daventry as 
required, The receiver must he as 
selective as possible, not only for the 
purpose of receiving Daventry quite 
free from the local station, but also 
for the purpose of separating two nor- 
mal wavelength stations operating in 
the sume locality as in the case of 
the recent tuo-station trst in 
London. G. H. S. 


We give in Fig. 2 a circuit which should 
be suitable for your purpose. It will be 
noticed that a split coil is used for tuning 
purposes, the crystal and phones being 
tapped across only half the tuned circuit 
in order to minimise the damping effect 
produced by the erystal, thus improving 
both selectivity and volume. Similarly, 
a so-called “ auto-tapped’’ aerial connec- 
tion is used, thus removing to a large ex- 
tent the effect of acrial damping, whilst 
the 9.0003 mfd. fixed series condenser 
still further increases selectivity, and in 
most cases will give an actual increase of 
signal strength owing to the minimising 
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of the damping effect produced in the 
tuned circuit by the aerial resistances. If 
used on an indoor aerial experiment 
should be made with the removal of this 
fixed condenser, and in the case of a very 
small indoor aerial, the effect of connect- 
ing the aerial direct to the top of the 
tuning coil might be tried. 

It will he found that the value of 
0.0005 mfd. given for the fixed condenser 
will be about correct for both the normal 
broadcasting wavelengths and for 
Daventry. If it is made of lower value, 
such as 0.0001 mfd., selectivity (but not 
signal strength) will increase on the nor- 
mal broadcasting wavelengths, but the 
volume obtained from Daventry will be 
cousiderably decreased. If, on the other 
hand, it is made larger, such as 0.0005 
mfd., selectivity will be sacrificed with- 
out any compensating gain of volume. 


Fig. 2.—An efficient crystal circuit. 


The coils require to have inductance 
values of about 200 microhenries and 
5,000 microhenries respectively, for the 
normal B.B.C. and the Daventry wave- 
lengths, and may consist of commercial 
split coils such as the No. 1 and No. 3 
“ Dimic” coils. Alternatively, they may 
be constructed at home. The coils for 
the normal B.B.C. band of wavelengths 
may consist of 60 turns of No. 24 D.C.C. 
wound on a cylindrical former three 
inches in diameter. Valve pins may be 
aftixed to the former for the purpcse of 
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plugging in interchangeable coils. It wi! 
be obvious that a space of almost į irc. 
will have to be made in the two halves c. 
the winding to allow for the fitting © 
the centre contact valve pin. The lonz 
wave coil should consist of a total of 2 
turns wound on a similar. former, but ct- 
viously a smaller gauge wire such as No 
36 will have to be used. 
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Mutual Inductance. 


I recently set up a four-valve circuit e~- 
taining one stage of H.F., using t% 
tuned anode system of coupling. Jn 
place of the No. 50 coil specified te 
the anode circuit I used two No. & 
coils in series, but the set will no’ 
tune up to the required wavelength. 
Can you explain this? W. H. X. 

You are making the mistake of think- 

ing that two No. 25 coils in series will 
give vou the same inductance as one 
No. 50 coil. Actually the inductance ~ 
the average No. 50 coil is almost 20 
microhenries and the inductance of a 
No. 25 coil about 30 microhenries. Tte 
inductance of your two coils in series i! 
therefore only 60 microhenries instead «f 
the required 200 microhenries, if yer 
two No. 25 coils are not within each. 
others’ magnetic field. If, on the cor 
trary, your two coils were tightly coupled 
together so that their mutual inductine 
was high, then the total inductance o» 
tained would not fall far short of thi 
given by one single No. 50 coil. The 
inductance can never be quite equal to 
that of the single coil, however, becaus: 
it is physically impossible to place tò 
two coils near enough together so that 
the mutual inductance existing between 
the two windings is equal to that given 
hy two No. 25 turn windings (or, in 
other words, a 50-turn winding) wound 
on our one former. Your remedy is, 
therefore, to place your two coils side 
by side in the closest possible proximity. 
and, of course, in the same magnetic 
sense, since otherwise their magnetic fields 
will tend to cancel rather than assist eact 
other. and so reduce the resultant induc. 
tance to a figure approaching zero. 


0000 
Ohm’s Law Again. 

Why ts it that when short-circuiting a &- 
volt H.T. accumulator accidentat; 
the short-ctreuiting wire becom: 
rapidly heated up, but on the sane 
thing happening to a new 60-ralt dr; 
battery, the wire does not heat u: 
appreciably? Since the voltage is the 
same in each case, one would expt 
the same current to flow. 

C. M. R. 

This is a problem which is completely 
answered by Ohm's Law. The beat 1s 
caused naturally by a heavy current, ard 
the problem is to find out why in oue ca~ 
the current is so much greater than the 
other. The reason is that the current 
flow depends not on voltage alone, bi! 
also on the resistance in the circuit, std 
it must be remembered that whereas the 
internal resistance of even a new Ove! 
dry battery is considerable, that of an 

H.T. accumulator is practically negligible 
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THE NEW BROADCASTING AUTHORITY. 


VERYWHERE surprise is being ex- 
pressed at the Government's choice of 
persons to constitute the original Board 


new Governors we have been told 


at present and that all that is required 1s to substitute 


for the Board of Directors, at present composed of mem- 
bers of the Wireless Trade, a new authority which will 
interfere even less perhaps than the present Board with 
the policy and activities as directed by Mr. Reith. 


of the new Broadcasting Corporation. Throughout the text of the Broadcasting Committee's 
We think that in Report frequent expression was 
giving us the names given to the feeling of confidence 
of the proposed CONTENTS. of the members of the Committee 


: in the general working and ad- 
PAGE 


only half the story, because it is ministration of the Broadcasting 
quite impossible to judge of the 1 Epitorta, Views 589 organisation in the past, but even 
suitability of these persons until FF Ta Vie Rae 590 prior to the sitting of the Com- 
the Government defines to what ex- By w. J mittee it was a foregone conclusion 
tent the new body is to control the nr that the Board of Directors com- 
destinies of the B. B. C. There is. BEEN AT THE BERLIN SHOW. . 597 posed of Trade members could not 


no doubt that much of the criti- 
cism of these proposed appoint- 
ments has been prompted by reason 
of the fact that, unless the inten- 
tion of the Government is that this 
body shall be little more than a 
figurehead, to be advised on every 
point by special committees, it is 
dificult to understand why persons 
so apparently ill-suited for the 
task should be selected for these 
posts. There was a time when it 
was suggested that the new Board 
would constitute their own Pro- 
gramme Committee, but it appears 
to us that such an idea has defi- 
nitely been abandoned, since no one 
of the proposed new Governors seems in any way fitted 
by experience to gauge the requirements of the public in 
the matter of programmes. Nor, with the exception of 
Lord Gainford, is there any member who has had any 
practical experience of broadcasting. 

It would seem to us, therefore, that the Government 
has arrived at the conclusion that the present organisa- 
tion of the B.B.C. is best fitted to carry on its duties as 
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continue as the controlling body, 
but that instead some Government- 
601 appointed authority would be re- 
quired to take the reins, since 
broadcasting had become so 
national in character. 

We think that the decision of 
613 the Government may be regarded 
as a distinct compliment paid to 


ore the present B B.C. organisation. 
620 ‘The appointment of Lord Gain- 

ford as Vice-Chairman of the 
oat Government Board after his ex- 
622 perience as Chairman of the 


B.B.C. since its inception can only 

be taken as an assurance of confi- 

dence both in him and in the 

organisation which has been built up under his Chairman- 
ship. 

We may therefore conclude that the decision is to 
leave well alone and merely substitute for a Board of 
Trade Directors a new body with no commercial commit- 
ments in respect either of the Wireless Industry or the 
various other industries which are directly or N 
associated with broadcasting. 


"> 
— 


] 
i 
be 


* 


How to Construct a Set giving Purity of Reproduction and Loud-speaker Reception 


HERE are many ways of connecting 

the valves of a three-valve receiver. 

We may connect them, ‘for instance, 
as a detector and two low-frequency mag- 
nifiers, or as two high-frequency magni- 
fiers and a detector. ‘The characteristics 
of these two receivers are totally different. 
The first, with its detector and two low- 
frequency stages, will receive the local 
station at good strength and can be made 
easy to tune, but its selectivity will be 
poor. In the hands of the ordinary user 
it will be a good local station set; this 


in spite of the fact that when fitted with reaction its 


theoretical range is practically unlimited. 


receiver, with its two high-frequency stages, will be selec- 
tive and extremely sensitive to weak signals, but these 
will never be heard at anything above telephone Stic th. 


Oo 


SCREEN 


= 
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Fig. 1.—Theoretical connections: EGF, serial-grid tran former; I>, intervalve H.F. transformer; 
Ca, 0.0003 mid. tuning condensers; C. stabilising condenser; C., 0.0002 mfd. grid 
condenser; C, and Ca. 1 mid. cond nsers; C-, 2 mfd. coidenser; V,, high impedance high 
Vz. high impedance detector valve; Va, low impedance output 
valve; RI, 30 ohms volume control; Ra, 7 ohms filament rheestat: Ra, 2 megohms grid leak. 
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frequency amplifying valve; 


of Many Stations. 
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MAIN FEATURES. 
Three valves, comprising 
high - frequency, detector 
and power stages. Two- 
knob tuning, with volume 


5 and selectivity controls. 
: Wavelength range, 200-550 
metres. 


Magnification, H.F. 200; 
L.F. 850; practically uni- 


: form from 100-5000 cycles. 
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Such a set when used with an appropriate 
aerial would receive most European 
stations, but would demand a fair amount 
of operating skill. 

A general purpose receiver is obtained 
by a combination of these two, using one 
stage of high-frequency magnification for 
selectivity and range and a power output 
stage for quality and volume. We then 
have a receiver with which it is fairly easy 
to tune in several broadcast stations at 
loud-speaker strength and‘ many stations 
at comfortable head telephone strength; 


to do this it is necessary to design very carefully if good 
quality is to be had. 

Selectivity and, to a large extent, 
governed principally by the high-frequency circuits. 
be selective a circuit must -be of low resistance, or, alter- 


sensitivity is 
To 


natively, a number of 
filter circuits will have to 
be used. With two tuned 
circuits the necessary 
selectivity can be ob- 
tained by. the use of 
single layer coils zin. in 
diameter wound with Lit- 
zendraht conductor har- 
ing 27 strands of No. 42 
S. S. C. wire. But great 
care has to be taken when 
connecting these coils in 
circuit that their apparent 
resistance is not consider- 
ably increased, for this 
vVould immediately reduce 
the selectivity. It is for 
this reason that low loss 
coils are connected in 
such a way that they are 
not shunted by relatively 
low resistances. 
In the case of the 
413 
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Everyman's Three-vaive Receiver.——- fea. Y 
aerial circuit the aerial is 
connected to a point on the 
coil instead of to the end, 
the amount of the coil in- 
cluded between the aerial 
and earth being dependent 
on the selectivity and signal 
strength required. This, in A2 wi, 
turn, is affected by the elec- A, 6ů—* 6 
trical ` properties of the 
aerial; for a given coil and 
a definite degree of selec- 
tivity the aerial connection 
will have to be made at a 
point on the coil depending 
on the aerial. A high 
resistance aerial would be 
connected to include more 
of the coil than a low 
resistance one, and the selec- ( 
tivity would be improved by 
reducing the amount of 
the coil included in the aerial circuit. 

At the same time the signal strength is varied by 
altering the position of the aerial tapping. If the aerial 
and earth are connected to the ends of the coil a voltage 
of, say, one unit is obtained across the tuned coil; as 
the aerial tapping is lowered: towards the earthed end 
the voltage increases until it reaches the maximum of, 
perhaps, two or three units. A further reduction in the 
number of turns included in the aerial circuit results in 
a falling off in the signal strength. 

With a low loss coil such as the one used in the set 
illustrated here the voltage set up across the ends of the 
coil by a signal received from the local station (2L0) 
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Fig. 2.— Windings of aerlal-grid and high-frequency intervalve transformers. 


was increased over three times by removing the aerial 
from the end of the coil and connecting it to the optimum 
point on the coil. At the same time the selectivity was 
greatly improved. 


Selective H.F. Transformers, 


To gain further selectivity the aerial can be moved 
towards the earthed end, but only at the. expense of 
signal strength. In many instances the maximum signal . 
strength is not required ; it is more important to secure 
even better selectivity. This is easily arranged for by 


View of the set, without its cabinet, from the output end. No terminal trig is used, but a battery cable is connected to the circuit, 
the wires being held by cleats. 
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Everyman’s Three-valve Receiver. — . 
providing a tapped coil and then selecting the best tapping 
for the aerial by trial. With this arrangement the most 
suitable combination of signal strength and selectivity 
‘for any wavelength may quickly be found, for, of 
course, the best aerial tapping for a 350 metre signal will 
almost certainly not be the best one for a 500-metre 
signal, D ns - * | 
Fortunately it is not necessary to tap the coil of 
Litzendraht itself; we can arrange a winding of fine wire 
over the earthed end of the Litz. coil, and, provided it 
has a suitable number of turns, and is properly placed 
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taken. No negative grid bias is provided, but. the valre 
used at V, is of a type whose grid is automatically at: 
negative potential with respect to the filament. Most 
valves give grid current at or near zero grid voltage, bu 
certain valves, notably those in the Cosmos series, 
do not give grid current until a voltage of positive 1 to 
1.5 is applied to the grid. For practical purposes thes 
valves are automatically negatively biassed by 1 to 1.< 
volts. When one of these valves is used, then, there is 


no need to connect a dry cell in the grid return lead 
because grid current will not flow except, perhaps, when 
the local station is being received. $ - 


Fig. 3.—A, method of fixing grid bias batteries to back of cabinet : B, the valve holder supports; C, base of aerial-grid transformer; 
D, base of intervalve transfor ser: E, ebonite strip carry.n} aerial aud earth sockets, A, 11/32 diameter; two fixing holes tapped 
OBA; F. ebonite spacers for H.F. inter valve transformer; G, evonite spacers for aerial-grid transformer. 


with regard to the Litz. coil, the same effects are obtained 


with very little loss. Such an arrangement is used to 
couple the aerial to the grid circuit of the first valve in 
the receiver illustrated and is shown in Fig. r.. The 
low loss coil is tuned by condenser C, and has a primary 
winding with taps at A,, A, and A, to which the aerial 
can be connected. 3 

Now the effective resistance between the grid and fila- 
ment connections of the valve V, in the class of circuit 
shown can be kept at a very high value, but the effect 
of applying a signal to the grid circuit will almost cer- 
tainly be to set up grid current unless precautions are 


The design of the intervalve high-frequency trans- 
former (T,, Fig. 1) is based upon similar considerations 
except that this transformer is employed to couple a valve 
of known A.C. resistance to the grid circuit of a detector. 
A grid circuit rectifier is used for reasons given below, 
and as grid current plays an important part in this 
method of detection, the effective resistance of the grid 
circuit connected to the secondary winding of transformer 
T, is much lower than that of VI. In the first place wë 
have the grid leak R, of 2 megohms, and in parallel 
with this the grid filament path of the detector Vs 
Hence it would seem that it is not advisable to connect 
A 20 
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Everyman’s Three-valve Receiver.— 

the detector across the ends of the secondary coil of T.. 
which is of low loss construction, for in the first place 
to connect such a load across the coil would lower the 
voltage across the ends of the coil, and, secondly, the 


Fig. 4.—The aluminium or copper screen. Notice the two 
holes for connecting wires. One is for the grid, and the other 
for an earth wire. 


selectivity would be impaired. In other words, if the 
transformer were designed to suit valve V, and to get 
the maximum voltage developed across the condenser ter- 
minals, the. effect of connecting the rectifier would be to 
lower the voltage across the condenser terminals and 
reduce the selectivity of the 
transformer. The effect of 
the detector can, of. course, 
be allowed for when design- 
ing the transformer, but it is 
necessary to consider care- 
fully the relative importance 
of amplification and signal 
strength. With only one 
high-frequency stage avail- 
able best all round results 
are usually obtained by con- 
necting the grid of the 
rectifier to a point on the 
coil as indicated in the 
diagram. The effect of this 
connection is a gain in selec- 
tivity, the selectivity being 


anode bend rectifier con- 
nected across the whole of 
the coil is used, while owing 
to the greater sensitivity of 
the grid circuit, as compared 


Wireless , 
—_ World ane 


give a greater response in the output circuit. Apart 
from a tap on the secondary winding this trans- 


former is identical in construction with those used in 


other receivers described by. the writer, and a full 
description of their design was given when describing 
Exeryman's Four-valve Receiver. | - 4 

In the anode circuit of the detector is a transformer 
F, having a ratio of 3.5 to-1.. The instrument recom- 
mended is a Ferranti type AF3, and it has a 0.0003 
mfd. condenser connected across its primary by the 
makers. A condenser of approximately. this capacity 
should always be used in the anode circuit of ‘a rectifier, 
so that if a different type of transformer is used a con- 


denser of this value will have to be provided. 


Special Detector Connections. 


The writer intended to obtain the maximum output 
from the rectifier consistent with selectivity and good 
quality. From the point of view of selectivity only, an 
anode bend rectifier could have been used and a resistance 
coupling employed to preserve the quality, but such an 
arrangement does not give much amplification. An 
anode rectifier has an A.C. resistance of anything over 
100,000 ohms provided the valve is of a type having 
an amplification factór of, say, 12 or more, so that a 
transformer coupling is out of the question; but there 
are valves available having an amplification factor of 
25 to 35 whose A.C. resistance can be forced down to 
30,000 ohms by employing them as a grid circuit rectifier 
with a high anode voltage. For instance, the A.C. 
resistance of a Cosmos SP55 Blue Spot valve with 
an anode voltage of 120 and the grid connected to 
negative low tension is 50,000 ohms and its amplifica- 
tion factor is 35. By connecting this valve as a grid 


' Wirelesx World of July 28th and August 4th, 1926. 


with an anode bend rectifier, The aerial-grid coil connection strip, tuning condenser and screen. This end is electrostatically 


a weak applied signal will 
4 217 


shieided from the remainder of the set. 
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Fig. 5.—Edonite front panel: A, ANSA: ; B, 13/327; 


G, 11/3; D, 77327; E, 17 dla neter, and countersunk for No. 4 wood: screws; PF, 


tapped 6BA fron back ‘of panel for brackets. 


circuit rectifier its A.C. resistance is brought down to 
30,000 ohms. A Ferranti AF3 transformer, with its 
primary rated at 80 henries, can be connected to a valve 
of this impedance and will give practically perfect ampli- 
fication over the whole range of musical frequencies. 
The amplification obtained is 35 x 3.5 or, roughly, 120. 
This is a high amplification, and thus the receiver is 


several distant stations with good EA There are 
one or two other points of interest. The first 1s 
the volume control R,. This takes the form of a 
filament rheostat connected to the high-frequency amp'i- 
fying valve. As the filament of this valve is dimmed by 
‘increasing the resistance of R, the A.C. resistance of the 
valve is raised. This lowers the amplification. 


sufficiently powerful to give loud-speaker reception of The second is the grid leak connection. One end of 
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Fig. 6.—Arrangement of parts on the baseboard. 
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Plan view of the set showing all the components. There is plenty of room at the H. F. end. 


the grid leak R, is connected to the grid of V, and the 
other to a wander plug (7). This plug is connected to 
the grid bias battery, and the mean grid potential can 
be varied within certain limits. For a given valve it 
will be found possible to make an adjustment which 
results in the greatest sensitivity. 


(Left) H.F. intervalve transformer, H.F. and detector valves. (Right) Aerial-grid coil and terminal 
strip. The construction of the two trans{ormers is clearly shown. 


A 23 


Thirdly, a metal screen is placed between the aerial- 
grid circuit and the tuned intervalve transformer. This 
is to minimise electrostatic couplings. Without the 
screen it is not possible to effect a perfect balance of 
the H.F. valve, which is satisfactory over the whole 


tuning range of the transformers. 


Fourthly, the usual ter- 
minal strip for battery con- 
nections is not used, but a 
cable having six wires is 
employed. The filament 
wires are thicker than the 
H. T. wires, and each wire 
has a different colour and is 
provided with coloured con- 
necting spade ends. The 
wires are numbered 1 to 6; 
wires 7, 8 and g are ordinary 
flexible wires fitted with 
wander-plugs for connecting 
with the grid bias battery. 

There is nothing unusual 
in the construction of the 
set; in fact, it is quite an 

casy one to build. An 
ebdnite front panel is used 
to carry the two tuning con- 
densers, the balancing con- 
denser, the two filament 
rheostats, and two loud- 
speaker terminals. These 
parts are arranged as indi- 
cated in Fig. 5. A base- 


OSE ReM SOR H eR FOO RO e ee % „„ „ QE SEEPS ae SSeS EER ESS BW K — RK— OA »An Kc eres HOOF G RKK 4 4 „600 
. 


2 


NOVEMBER 3rd, 1926. 


Pe mc 2 6 eres ee vee ss FOF VO DOP EHSESHSOE SHOES: „%%% „ 60 7 ꝶꝙ— KR˖r. wE—＋R＋4lj eee Pri rere ere iri rere ey ree 


a 


ei LIST OF PARTS. 


1 Ebonite panel, 20in. x Sin. x lin. (British Ebonite Co. ). 
1 Baseboard, 20 in. x 9in. x hin. . 
1 Cabinet, Cameo (Carrington Manufacturing Co.). 

1 Pair cast aluminium brackets (Carrington Manufacturing 

Co.). 

2 0:0003 mfd. tuning condensers (W. G. Pye & Co.). 

2 Dial indicators (Belling & Lee). 

Balaneing condenser with dial (Gambrell). 
.1 0:0092 mfd. fixed condenser (Dubilier). 

1 2 megohins grid leak with holder ( Dubilier). 

2 1 mfd. condensers (Telegraph Condenser Co.). 

1 2 mfd. condensers (Telegraph Condenser Co.). 


_ 8 Valve-holders 5 
. 1 Low-frequency Trans former (Ferranti AF3). 

I Reel of Litzen wire, 27-42, double silk covered (Ormiston 
& Son). | 

2 Paxolin tubes, Sin. diameter by din. long (Micanite & 
Insulators, Lid. ). 

Sockets and 2 plugs (Lamplugh). 

1 Filament rheostat, 39 ohms. (Barndept Wireless, Ltd.). 

1 Filament rheostat, 7 ohms. (Burndept Wire less, Ltd.). 

2 Ebonite shrouded terminals (Billing & Lee). 

1 Six-way baltery lead (London El. elrie Wire Co.). 

2 9-volt grid bias batteries, and three wander plugs. 


Notr.— Readers who prefer to buy the aerial-grid and H.F. intervalve transformers instead of constructing 
their own are referred to the advertisement columns. 


Approximate Cost of Complete Set of Parts 
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board of wood, 20in. x gin. x jin., is screwed to the lower 
cdge of the panel, and a pair of brackets are used as a 
further support. ‘The outer edge of each bracket is filed 
flat in order that the receiver will slide in the cabinet 
without fouling. 

On the baseboard is mounted the fixed condenser, erid 
leak, and valve-holders; the valve-holders are raised 
about rhin. by ebonite rods (B, Fig. 3), although a sup- 
port of wood would do equally well. At one end is 


: 
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sixth and tenth turns. It is advisable to hold the ebonite 
spacers in position with rubber bands until the first few 
turns of the primary are in position. 


Wiring of Battery Cable. 


The H.F. transformer has a double winding of No. 
40 D.S.C., the turns in each winding being spaced. 
Fight spaces are required, and three of them have smal! 
screws fitted, as shown at F Fig. 3, and the sketch of 


the aerial and earth connection strip; this is made of Fig. 2. ‘Hold the spacers in position with rubber bands 
ebonite (E, Fig. 3), and has four . | as before, and start winding the primary 
sockets. A portion is filed away as inn coil from connection +H.T.” (oppo- 
dicated in the sketch to clear the ` WIRING DIAGRAM. site the end of the secondary). This 
bracket. This strip is clearly shown in A wiring diagram supplement; winding is wound in the same direction 


the illustration on page 593. 
The next item to be made 

screen, 

copper shect. It is sketched in Fig. 4. 

This is screwed to the baseboard and to the panel as 

indicated. Finally, the aerial grid and intervalve high- 

frequency transformers have to be constructed. These 


is the ö 


transformers have secondary windings of 68 turns of 


I. it-endraht conductor, having 27 strands of No. 42 
S.S C. wire with a D.S.C. over all, and the former is 
of Paxolin tube, zin, in diameter by 34in. long, as shown 
in Fig. 2. The ends are soldered to tags held by screws 
and nuts. To clean the ends untwist about 14in. of the 
Litzendraht and remove the silk covering with a blunt 
knife or a piece of very fine glass paper. Each strand 
should he cleaned; then they can be twisted together 
and soldered. The tap is made by cleaning the wire 
and soldering it to a small tag, as illustrated in the right- 
hand pete Fig. 2. 
Construction of Transformers. 

The primary windings are wound over and at one end 
of the secondary coil and are spaced by pieces of chonite; 
for the aerial coil 8 ebonite spacers 18in. long by Lin. 
wide by din. thick are required, and one spacer has fout 
small screws fitted, as in drawing G. Fig. 3. The 
primary winding, which is wound in the same direction 
as the secondary and not in the opposite direction, as 
accidentally shown in the sketch of the aerial coil of 
Fig 2, las 16 turns of No. 30 D.S.C., with taps at the 


is ineluded with each copy f: 
this, issue. 


POPS „ „„ „4 „6 „%% „% HV „%% %%% „6 


which can be of aluminium or tene 


is wound 


H. T.“ 


as the secondary, and has 15 turns 
spaced about 15 to the inch. Fi inisi 
this coil at the tag marked plate. 
The second fine wire winding is con- 
screw marked NC,“ and the wir 
in the space between the turns of the 
first winding; it is terminated at the tag marked 
Do not forget to connect the two 
＋ H. T. tags. Having wound the coils, fit them to 
their bases, that for the aerial coil being sketched at 
C, Fig. 3, and for the H. F. trans former at D, Fig. 3 

When the transformers have been fixed in position 
the set is ready for wiring. A coloured wiring diagram 
is provided with this issue of the journal, and if it is 
examined it will be found that wiring is a simple matter. 
It is necessary to secure the battery cable by means of a 
cleat, as shown in the illustrations; then the various 
Wires are cut to length and soldered to the components 
as shown. The London Electric Wire Co.’s cable has 
two thick wires, coloured red and glack, for filament 
positive (3) and negative (1) respectively. The four 
remaining wires are coloured black, white, green, and 
red The black one (No. 2) is negative H. T.; No. 4 
(white). TH. T. to V,; No. 5 (green), ＋ H. T. to V.; 
and No. 6 (red), ＋ H. T. to V,. 

Finally, fix the grid bias batteries to the back of the 
cabinet and the three flexible wires with wander plugs. 


nected at the 


(To be concluded.) 
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B. T. H. Headphones weigh only 9} ozs. They cannot 
catch in the hair or cause headaches, and can be worn 
for hours without discomfort. For quality and volume 
of reproduction they are unexcelled. 


PRICE Outside 
PER 1 5 = the | ish 
FAIR Free State 


Sold by all good Radio Dealers 


BUY BRITISH HEADPHONES 


The British Thomson-Houston Co., Ltd. 
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A HUNTING WE WILLGO! 


LORIOUS to hunt through the Ether to catch the distant station. 
Listen to this“ View Halloo ” for instance :— 


The anode resistance used i 
not be leas than 1— mech 


FRICFS: G.P.2, D.R. 2 and ROZ 
l4/- each; F. V. 2 and PLY 6 188 


— — mmc 
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RECOMMENDED 
EDISWAN COMBINATIONS 


“With a red stripe A R., which worked excellently on 6 watts, I have 
worked all Britain, Irish Free State, France, Holland, Belgium, Channel 
Islands, Spain, Portugal, Germany, Italy, Sweden, Poland, Finland, 
East Prussia, Tunis, Madeira, Canada, Porto Rico, Denmark.” 


uP. Aa Belfast. 


25 58555 EES 


*Made in L.F. aud N.F 
‘tWhen RC. 2 is ased an 


What a gallop beneath the stars! And what a tribute to the long life and employed 
sheer all-round efficiency of Ediswan Valves! They last and.last and last! eee 
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THE EDISON SWAN ELECTRIC CO. LTD.. 123 5, QUEEN YICTORIA STREET, LONDON, BC. +e 
Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention. 
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EDISWAN VALVES 
and nurse your set 


tere are a few more proud j Tally Ho’s” 
from the John Peels of the Ether: 


ACROSS THE WORLD! 


“ I can tune in Rugby any morning at all at 6 a.m. 
It certainly is great to have the Test scores: laid 
on, and all the official British news, without 
having to wait for the papers hours afterwards. 
My valve is an Ediswan A.R. .06.” 

K. G., Melbourne, Australia. 


O ON. SUNDAY NIGHT 


= « The Ediswan Valve purchased in August 1924 
is still going strong. There is none to beat. the 
A.R.D.E. for tone, life, loudness. I pick up 
San Sebastian, Hamburg, and Oslo on the lòud- 
speaker on ae nights.” : 

. | J. H. T., Sandbach, Cheshire. 


‘SHIPS | IN THE PACIFIC 


„.. . with one of your A.R. type receiving valves 


as detector. I have heard signals from amateur 
stations in U. S.A., N. Z., Australia, Mexico, 
Brazil, Argentine, India, U. S.A. ships in Pacific, 
and all N 

B. W. W., „ 


NATIONAL WIRELESS WEEK 
Nov. 7-13 


Ë “LET YOUR FRIENDS LISTEN” . 
: a Te 
‘Ash your Dealer for a copy of i a 
Booklet—' The Ediswan — ae 
7 — 


or write direct to 


Range,” 
Ediswan, 


Ys hog "PTE WH MY Wu 
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AUSTRIA HUNTS DAVENTRY 


We listened in to Rome, Toulouse, Paris, Copen- 
hagen, Malmo, Vienna, Budapest, Zurich, ‘and 
Daventry. Daventry we are most interested i in, 
and we frequently find that three valves are 
sufficient for clear reception, although 750 miles 
away.’ 

H. W. D., Hallein, Salzburg, Austria. 


1200 HOURS’ RUNNING— 
HILVERSUM 


“I am using 4 A.R.: 06 Valves on a straight 


circuit 4-Valve set. . After 1200 hours’ running 
can still get Berlin, Hilversum, some Spanish 
‘Stations, and , Hamburg at good loudspeaker 
strength.“ 

A. C. B., West Kent. 


NOW YOU KNOW THE VALVES TO USE! 
' NOW YOU KNOW WHY KEEN WIRELESS 
i e . 


MEN ALWAYS INSIST ON 
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Type No. 
6050 "a 
24. 15/ 


Type No. 6060 with 
plug ends 17/6 per 
parr. 


Preserve the full 
charm of the music 


B.S.A. model B Kone 
adore „ 6 gns. Whether your set is a B.S.A. or not, use a 
B.S.A. Kone Loud Speaker or B.S.A. 
Headphones. It will make a wonderful 
— — difference. B. S.A. Kone Loud Speakers 
— reproduce faithfully all the notes, from the 
lowest notes of an organ to the highest 
harmonies of a piano, and retain all the 
charm of vocal music. 


An inexpensive pair of B.S.A. Headphones 
is the type No. 6050, price 15/-. Their 
specially treated tungsten steel magnets 
ensure perfect reception. 


B.S.A. Kone 
Loud Speakers 


B.S.A. model A Kone | 

Loud Speaker mounted and 

in handsome ornamen- 7 gns 

tal frame ............ : f : 

B.S.A. model C Kone 3 ea p ones 

Loud Speaker gns. - 

Model C de luxe, oxidised silver The B.S.A. Radio Catalogue and an interesting booklet, 

finish ........00c cc eee 53 15s. The Choice of a Radio Receiving Set, will be sent post Š 
free on request. Write. ; 

Whatever set you use, always B.S.A. Radio Ltd., 21, Small Heath, Birmingham, 

fit B.S.A. Standar d Valves. Proprietors: The Birmingham Small Arms Co. Lid. 
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Company. 


Multiple Valve Units Quartz 
Wavemeters— A New Loud= 
speaker. 


| bibi at the G the most striking series of ex- 
l hibits at the German Wireless Exhibition, held 

in Berlin from September 3rd to 12th, was the 
range of múltiple valves exhibited by the Læwe-Radio 
This firm made the startling announcement 
that in future they proposed to discontinue the manu- 


‘facture of ordinary three- and four-electrode receiving 
: valves, and to concentrate on multiple-valve units in- 


corporating resistance-capacity coupling. The firm have 
been working in close collaboration with Messrs. von 
Ardenne and Heinert, and have for some considerable 
time been producing amplifiers of this type completely 
enclosed in a glass bulb.* 

In futurè two types are to be manufactured— 


Type 3NF, a three-valve detector and low-frequency 


* The Wireless World, December 16th, 1925, page 857. 


2HF. 


3NF. 


Fig. 1.— Interior construction of multiple valves by Læwe-Radio ] 


Company of Sariia. 
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amplifier unit, and Type 2H F, a two-valve high-fre- 
quency amplifier. The well-known Loewe resistance 
elements will be used throughout. These resistances 
have a high reputation for consistency—a highly im- 
portant property in view of the fact that the component 
parts will be sealed up, thus making replacements diffi- 
Incidentally, we are informed that in the event 
of a filament burning out, the makers are prepared to 
replace this at a cost of only 8s. 

In the 3NF unit two of the valve elements are of the 
LA77 type, which have hitherto been marketed as 
separate valves for. resistance-capacity coupling. The 
third valve is specially designed to supply power to the 
loud-speaker, and the electrodes are mounted vertically, 
as seen in Fig. 2. ‘The filament current is 0.3 amp. 
at 4 volts, and the norma! anode potential is go volts. 
For good loud-speaker volume, however, an anode volt- 
age of 150 is recommended. The price of this valve, 
together with a special six contact base, is approximately 
17s. 6d. plus a licence fee of 7s. 9d. j 

In the two-valve HF. unit, four-electrode valve 
elements are employed, and the resistances and coupling 
condensers are mounted in`closer proximity to the valves, 
as seen in the left-hand photograph in Fig. 1. With this 
unit it has been found possible to obtain appreciable am- 
plification on wavelengths down to 200 metres. Selec- 
tivity, of course, is not a feature of this type of circuit, 
but it has been found practicable to obtain sufficient 
selectivity for most purposes by means of a loosely 
coupled tuner. The filament consumes a current of 0.17 
amp. at 4 volts, and the total anode current is 5 milli- 
amps, with a H.T. voltage of only 15. The price of 
the unit is 15s. plus a licence fee of 5s., and the special 
socket costs 2s. 3d. | | 

A complete receiver incorporating both these valve 
units, together with appropriate tuning and coupling 
circuits, was also demonstrated by the company. The 
circuit of this receiver is shown in Fig. 2, and the 
price is £6 15s. inclusive of licence fees, but exclusive 
of the four plug-in coils. The sensitivity of the set as 
a whole has been improved by the addition of a small 
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Fig. 2.—Circult diagram of complete receiving set the Leewe-Radlo Company, incorporati 
ê. . their H.F. and 1. F. e valves. ki ng 


reaction condenser connected between the grid of the 
first H.F. valve and the detector valve grid. 

Several examples of piezo-electric wavemeters were 
. shown by the Radio Frequenz G.m.b.H., a subsidiary 
company of the Lœwe-Radio group. These wavemeters 
make use of the effect discovered by Dr. Giebe and Dr. 
Scheibe.? The wavemeter in its commercial form has 
already been described in this journal.“ 
regulation prohibiting the use of. oscillation generators 
in the Exhibition Hall, it was not found possible to show 
these wavemeters under working conditions, but private 
demonstrations were given at the Reichsanstalt, where 
the discovery was originally made by Dr. Giebe and 
Dr. Scheibe. An interesting discovery: has been made 
in connection with these resonators. If a short wire 
connected to the grid of a valve detector amplifier is 
brought into close proximity with the bulb containing 
the resonator, a note is heard in the loud-speaker when- 
ever the resonator glows. The note is highest at reson- 
ance, and the pitch falls off on either side of the reson- 
ance point, so that this forms a useful method of indi- 
cating exact resonance when a high degree of accuracy 
is required. 

An interesting loud-speaker, known as the ‘ Arco- 


* The Wireless World, December 23rd, 1925, page 896. 
> The Wireless World, July 14th, 19.6, page 65. 


Fig. 3.—Principle of the , Arcophone ” loud-speaker exhibited by 
Messrs. Ssemens-Halske. 
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phone, was exhibited by Messrs. Siemens-Halske. Thi 
consists essentially of two curved soundboards of : 
material known as Pertinas, 
secured at the outer edges an 

_ stiffly sewn together to ‘fom : 3 
ridge, as indicated in Fig. 3. 
Vibrations are imparted to th 

- soundboard in the direction ci 

the arrow. 

A giant loud - speaker. 
known as the Protos, 
and constructed on the sam: 
principle, was mounted at th 
top of the kiosk m the centr 
of the hall. In this loud- 
speaker speech currents ar 
made to traverse an aluminium 
strip about 2oin. long runnin 
along the edge of the sound- 
board. This strip is situated in 
the gap of a powerful magnet, 
and consequently moves backwards and forwards unde: 
the influence of the amplified speech currents. The qualit: 

was remarkably good, and the volume so great that some 
little annoyance was caused to occupants of stands in the 
immediate vicinity. 


Fig. 4.—The “Protos,” a loud-speaker operating on the same 
principle as the Arcophone."’ 


Other interesting features of the Show were the range 
of general-purpose receivers manufactured by Messts. 
C. Lorenz A.-G., of Berlin, and a series of push- -pull 
valves manufactured under the rame of Dustron ” by 
Dr. Nickel G.m.b.H., of Charlottenburg. The valve 
is somewhat similar to the“ Pentatron, or five- electrode 
valve, described on page 854 of the issue of this journal 
for June 23rd, 1926. 
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A Section Devoted to the Practical Assistance 


SWITCHING A RESISTANCE-COUPLED 
L.F. AMPLIFIER. 


Provided that a high-amplification 
valve is used as a detector, with a 
large applied H.F. voltage across its 
grid circuit, a single stage of 
tance-coupled L.F. amplification is 
sufficient for the operation of a loud- 
speaker. For the reception of dis- 
tant stations, however, even if this 
combination is preceded by an effi- 
cient high-frequency ampliſier, the 
volume obtainable will probably be 
insuthcient, and another J.F. valve 
may be desirable. This may also be 
coupled by the 
method | | 

A convenient arrangement . for 
switching this extta valve i or out of 
circuit is shown. in Fig. This 
method has the 1 that the 
anode resistances, which may very 
possibly be of different values, 
not changed ov er, and that the loud- 


resis- 


speaker remains in the anode circuit 


of the second. J.: F. valve, which will 
paesumably b of the low- impedance 
type suitable for use in this position. 
Moreover, the anode voltages appien 


“3 „* 
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resistance capacity 


are. 


clectric- light 
even the wiring of the household bell 
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not interfered with, 
used it 


to the valves are 
and different values may be 


required. If automatic control of 
the first L.F. filament is desired, it 
may easily be arranged for by sub- 


stituting a three-pole switch, with the 
third blade connected in such a way 
as to break this circuit when in the 
offt position. 

It should be added that the 
tion of the switch should be above 
suspicion, more particularly when 
the anode and grid resistances have a 
high value, as is generally the case 
when high-amplification valves are 
used 


insula— 
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PROTECTING THE VALVES. 


When the loud-speaker or tele- 
phones are connected to a long exten- 


sion lead without an output trans- 
former, there is always a slight risk 


of introducing a short-circuit by 
making contact with some earthed 
object, such as a gas- ſitting or pipe, 
conduit, radiator, or 


system. If the negative side of the 


I.. T. battery is joined internally to 


Fig. 1.—Eliminating a reaistance- coupled L. F. stage. 
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HINTS dna TIPS 


so in the majority of cases. 


ie 


of the Beginner. 


the negative H.T., as is generally 
recommended in this journal, the 
result of such an accident will be a 
short-circuit of the H.T. battery. 
This may not be very pro- 
vided that the contact is of short 
duration. If, however, the negative 
end of the H.T. battery is connected 
positive L.T. terminal, with 
the idea of obtaining a few extra volts 
on the anodes, the result may be much 
more serious, as it is quite possible 
that the valve filaments will be burnt 
out. 


serious, 


to the 


Fig. 2 — ing fl.. the scence of connect- 
> o oe she 


A consideration of Fig. 2 will show 
how this may happen. It is assumed 
that the negative side of the L.T. 
battery is connected to earth; this is 
} If the 
loud-speaker or telephone lead joined 
to the positive H.T. terminal comes 
in contaet: with an “t carth,” the high 
tension ‘is completed through the valve 
filament and the normal earth connec- 
tion of the recciver. 

A similar accident may result from 
a momentary contact between any 
positive H.T. lead and one of the 
earthed metallic screens which are 
included in many modern receivers. 


600 


The fact that this can only happen 
with the ‘‘ negative to positive“ con- 
nection is an additional argument in 
favour of the adoption of the“ nega- 


tive to negative“ system. 
onan 


THE CABORUNDUM DETECTOR. 

There seems to be a general impres- 
sion that the carborundum detector 
can only be used in conjunction with 
a battery and potentiometer. While 
it is unquestionably true that this ad- 
dition makes considerable increase to 
its sensitivity when dealing with weak 


signals, it should be realised that, for 


short-distance work, this crystal can 
be used. without any local battery, 
and is capahle of giving strong signals 
when supplied with a sufficiently great 
input Reliability is one of its 
greatest advantages. 
Carborundum has a considerably 
higher resistance than the ordinary 
specimen of treated galena, and 
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consequently imposes less damping on 
the circuit across which it is con- 
nected. It is for this reason that its 
substitution, even without a potentio- 
meter, for the more generally used 
ite tyne of crystal may some- 
times actually give louder signals, 
particularly’ when the receiver does 
not include an arrangement for re- 
ducing the effects of detector damp- 


ing. 


9000 Oo . 
SOME ACCUMULATOR HINTS. 
Beginners will soon realise the 


need for keeping clean the accumula- 
tor terminals which are connected to 
the set, but it has often been noticed 
that they neglect those joining together 
the individual cells of a battery. 
These terminals and connectors are 
equally subject to corrosion. 

The under-sides of the terminals 
should be rubbed on a piece of glass 
or emery paper, which is spread on a 
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flat surface, then carefully wip 
with a rag, and lightly smeared wa 
vaseline. | The connecting bars Sho 
be treated in a similar manner. 
0000 
An accumulator battery -should b 
recharged as soon as its voltage hs 
fallen to 1.8 volts per cell; its li- 
will be shortened if the all-to- 
common practice of working it unti 
signals fade out is followed. Currer: 
should not be taken from a 4-velt 
battery after the méter reading falls 
to 3.6 volts. The safety limit in te 
case of a 6-valt battery is 5.4 volt 
o 0 00 l 
Always take a voltage reading whe 
the battery is actually supplying vut- 
Open circuit 


measurements, made while the ac- 


cumulator is not an load, are almost 
valueless, as full pressure will prd- 


ably be indicated even if the cells are 
almost completely discharged. 


Stepzbyzstep Wiring in Theory and Practice. 
No. 48a.—A Single-stage H.F. Amplifier with Anode Detector. 


(To be concluded in next week's issue.) 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 


practice in the construction of various typical wireless recivere. 


The arrangement shown below 


ees good modern practice, and may be f.llowed by an L.F. amplifier, the first stage of which 


OUTPUT 


O 


shonld generally be reristance-coupled. 


0000000 


© 


OuTPUT 
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As the detector 


The laments are wired in the usual manner. 
is to operaie as an anode rectifier, separate control is likely to 
be o: advantage, and is therefore provided. 


The aerial~earth circuit is completed ito the primary of a 


coil, the tuned secondary of which connected between 
filament of the H.F. valve. The L.T. battery is earthed. 
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HOPE DEFERRED. 
It is understood that Mars will defer 
communicating with the Earth until 
National Wireless Week. 
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THE PROPER ATMOSPHERE. 

By means of loud-speakers visitors to 
a Trafalgar Day bazaar at Tettenhall 
Wood, near Wolverhampton, were able 
to hear the concert broadcast from 
H. XI. S. Victory.” 

0000 


' GOING AHEAD WITH THE BEAM. 
The Imperial beam service to South 
Africa will probably be opened in about 
a fortnight’s time. The Indian service 
will probably begin early in December 
und the Australian in January. 
0000 


ALL ROADS LEAD TO MANCHESTER. 
Manchester continues this week to be 
the mecca of radio enthusiasts in the 
north of England, on account of the 
Evening Chronicle Wireless Exhibition 
now being held in the City Hall. The 
exhibition -will remain open until Satur- 
day next, November 6th. 
0900 


TELEPHONY TO U.S. 

There is little likelihood that a wireless 
telephony service to the United States 
will become a fact in the near future, 
despite recent rumours. An official of 
the Post Office stated last week that 
many technical difficulties have still to 
be overcome. 

0 000 
TELEVISION AND A CAUTION. 

A plea that television devices should 
be under Government control was made 
by Lt.-Col. J. R. Relf in his lecture 
before the Radio Society of Great Britain 
on Tuesday, October 26th. ‘‘ What,“ he 
asked, would be the consequences if 
his invention got into the hands of un- 
scrupulous traders at home and abroad? ” 

The application of television, said the 
ecturer, meant revolution to practically 
J] standards of living at the present 
ime. It was a warming to all to put 
heir houses in order; that, being seen, 
xe should not be ashamed; and, being 
aeard. we should not be despised by our 


neighbours and friends, 


B 1 


rad io-telephony 


Events of the Week in Brief Review. 


PRO BONO PUBLICO. 

The Carbrook and Carlisle Streets 
council schools in Sheffield have each 
been presented with wireless sets for the 
reception of educational programmes. 
The donors are private individuals. 
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WIRELESS FOR BRAZILIAN NEWS. 

A new organisation known as the 
Brazilian Press has received the authority 
of the Brazilian Government to main- 
tain a wireless station for the receipt and 
distribution of news messages. 


0000 


RADIO-TELEPHONY IN THE AIR. 

Among the attractions provided by the 
Air Ministry for the entertainment of the 
Dominion Prime Ministers at the Croy- 
don Air Pageant on October 23rd was 
squadron drill by 
Grebe single-seater fighters. The 
evolutions performed were similar to those 
at the Hendon display last July. 

N 
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COFFEE CONCERTS. 


An enterprising coffee-stall keeper in 
South London has erected a wireless set 


and loud- speaker on his stall. Classical 
music is said to encourage the consump- 
tion of cheese cakes; coffee disappears 
more quickly during poetry readings. 


00 00 


COMING EVENTS ... 

Pending the establishment of a regular 
Indian broadcasting service, listeners in 
the Bombay region are making the most 
of transmissions put out by the Bombay 
Radio Club, which is being supported by 
the local Traders’ Association. Improved 
concerts are whetting the appetite of the 
Indian public for the real thing.” 


0000 


A GOOD AMPLIFIER. 

A Pimlico resident recently made an 
unsuccessful application for a summons 
against the proprietors of a local cinema 
for alleged nuisance caused by a loud- 


THE MANCHESTER MANŒUVRES! 


At the third Wireless Exhibition now being held 

in Manchester under the auspices of the Evening Chronicle,“ interesting demonstrations 

are given of how wireless is used by an army in the field. The Exhibition will remain 
open until Saturday next, November 6th. 
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speaker in the entrance hall. It was 
pointed out by the inspector that the in- 
strument was 20 yards from the street 
pavement. i 
0000 
COAL MINE RADIO. 

A wireless station is installed at the 
mines owned by the Swedish Coal Com- 
pany at Spitsbergen to enable the pit 
manager to communicate direct with 
Sweden. 

0000 
WHY GO TO SCHOOL ? 

Children in lonely American farms are 
reported to be going to school” by 
listening to broadcast lessons on their 
loud-speakers. Unfortunately, the angelic 
little creatures have to walk to the school 
house when they want the cane. 

0000 


BEAM SERVICE INTERRUPTED. 


Owing to a widespread magnetic storm, 
a temporary failure occurred on Monday, 
October 25th, in the beam uvireless 
service to Canada. ‘Traffic for the time 
being was diverted to the cables, but 
wireless communication was speedily re- 
established. ‘There has been a great rush 
of business in the department of the 
Central Telegraph Office administering 
the new service, a very large number of 
messages having been sent at the post- 
letter telegram rate. 

oooo 


WIRELESS TRANSMISSION OF 
POWER. 


A possibility that the wireless trans- 
mission of power might still be achieved 
was hinted at by Senatore Marconi in 
delivering the ‘‘ James Forrest ’’ lecture 
on Radio Communications ’’*at the In- 
stitution of Civil Engineers last week. 

‘“ I hope you will not think me too 
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WIRELESS LEAGUE SECRETARIES CONFER. Officers of Wireless 
raphed at a recent conference. 
. Coate (Bridgwater), H. Munro Nelson (Bristol), A. S. Balshar 
Standing: Messrs. P. Hagon (Bristol), C 4 
S. Trevenna (Redruth) and L. Trenaman (Barnstaple). 


in the West of England poa 
A. Hitching (Bristol), W. O 
(Taunton) and 8. G. Archer (Swindon). 

Boakes (Plymouth), W. 


THE “ NIFE" HIGH TENSION 


BATTERY. 


We have been asked by the makers of 
this battery (Batteries, Ltd., Crabbs 
Cross, Redditch) to correct the statement 
in our review in the September 29th issue 
to the effect that 18 cells give a potential 
of 30 volts. Actually, 24 cells are 
required to give this voltage, and this is 
the number employed in the unit 
described. 


AT THE TOTTENHAM SHOW. Messrs. Wroth and Vickery are here seen at the short 
wave stand at the Tottenham Wireless Exhibition, which was held with great success on 
Thursday. October 2ist. 


visionary,” remarked Senatore Marconi, 
“if I say that it may be possible that 
some day electric waves may be used for 
the transmission of power over moderate 
distances should we succeed in perfecting 
devices for projecting the waves in 
parallel beams in such a manner as to 
minimise the dispersion and diffusion of 
energy into space 


A CORRECTION. 

In the advertisement of the Carrington 
Manufacturing Co., Ltd., which appeared 
on page 22 of the issue of The Wireless 
World for October 20th, the price of 
the Fall Front ’’ type of cabinet in 
mahogany should have been given 
as 70s., the stated price being in- 
accurate. 


League branches 
Seated (left to right): Messrs. 


WAVEMETERS FOR THE GENEYA 
SCHEME: 

The delivery of calibrated warem: 
to stations participating in the (eon 
plan has already commenced. These + 
struments have been made in Bren 
and calibrated there against a harm“ 
tuning fork wavemeter, the frequens d 
which can be determined in absis 
measure in terms of standard time. 

Each station is to have its own a 
meter and the wavemeter for 2/0 3% 
already been delivered. Through!“ 
courtesy of Capt. P. P. Eckersley we % ! 
been able to examine this instrumet: 

The wavemeter is of the absorlt:. 
type and consists of an inductance ! 
capacity in parallel. The inductance 4 
fixed and is supported on a bow. 
former of great rigidity. The cap" 
consists of two parts, one of t 
fixed and the other variable. The van 
capacity constitutes only a small pop” 
tion of the total and is so arrasged t” 
a frequency change of 10,000. 
either side is available when Ge} 
wavelength of the station is in amy 
of the dial. The condenser compe * 
rotating concentric cylinders: sR: 
susceptible to changes of cap: 


T 
. 


condensers of the moving va 

Resonance is indicated ffir. 
a lamp coupled to the indsat 
single turn, the final reading b 
with a thermocouple and n 
connected in place of the lamp. 5 

It is interesting to learn t: 
method was chosen in preference o, 
use of quartz crystals owing to the er 
culty of grinding the crystal resem! 
with sufficient accuracy, and oe 
difficulty of adjusting the waveleox’ 
the station to the single waveleng ` 
which the crystal responds. 


pi 


_ a 1 
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A Review of Outstanding Exhibits. 


NTHUSIASTS from all parts of Northern England 

were present at the City Hall, Deansgate, Man- 

“chester, on Tuesday, October 26, when the third 

Wireless Exhibition promoted by the Manchester Evening 
Chronicle was declared open by Sir William Noble. 

Among those attending the ceremony were Captain 
P. P. Eckersley, Chief Engineer of the B. B. C.; Major 
Gladstone Murray, of the B. B. C.; Mr. E. Liveing, 
director of 2ZY, and Mr. R. Bird; Mr. J. E. Kemp, 
chairman of the Manchester and District Association of 
Radio Societies; and Mr Maddan, Postmaster of Man- 
chester. 

The chair was taken by Dr. Ferranti, who, in a pre- 
liminary speech, dwelt on the part which Manchester had 
played in the development of wireless, particularly 
through the labours of amateur workers. He paid a 
special tribute to the keenness of the Radio Scientific 
Society of Manchester and to the foresight which had 
prompted the Evening Chronicle to take up the Society’s 
idea of holding an annua! wireless exhibition. 

In opening the Exhibition, Sir William Noble gave a 
brief but striking review of the history of broadcasting 
in this country. In 1922,” said Sir William, ‘‘ twenty 
firms applied to the Postmaster-General for authority to 
erect one or more broadcasting stations. Had the Post 
Office acceded to these requests we should have had in this 
country a condition of affairs more chaotic than was the 
early experience in the United States.“ 


Sir William referred to the attitude of the sceptics in 
the early days, aud their prophecy that broadcasting 
would only have a few months’ boom! Broadcasting 
is the greatest boon,’’ said the speaker, “ that has come 
to the nation in modern times.’’ 

Capt. P. P. Eckersley, in an appropriate speech, con- 
gratulated the Hvening Chronicle on its enterprise.» Deal- 
ing with the new Geneva scheme of wavelengths, which 
would come into operation during November, he admitted 
that certain difficulties would be encountered before 
finality was reached. Some inconvenience would be caused 
to listeners at first, but the changes would mean progress. 
In a reference to the new Corporation, Capt. Eckersley 
said that the intention of those who made the appoint- 
ments was not that they felt the old board unsatisfactory, 
but that it was a constitutional anomaly for a service of 
broadcasting to remain in the hands of what critics might 
call a trade board. 

The inaugural speeches were broadcast from the Man- 
chester station and were followed by music from the Ex- 
hibition orchestra. i 

The general appearance of the Exhibition and the in- 
dividual stands was distinctly pleasing and several of the 
stands displayed apparatus which had not previously been 
on view at the Olympia Show in London. In the pages 
which follow we describe and illustrate various compo- 
nents of special interest which attracted our attention on 
our visit to the Exhibition. 
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OPENING OF MANCHESTER'S THIRD WIRELESS EXHIBITION. A group of celebrities on the platform at the Ci 
Speaking into the microphone 


Manchester, on 5 October 26th. 
left are Sir William Noble, Dr. S. Z. de Ferranti, Captai 


n P. P. Eckersley, Mr. E. Liveing of 2ZY 


Photo: Manchester “Evening Chronicle.” 


Hall, 
n his 
Kemp, 


Mr. A. Paterson (Allied Newspapers, 3 
and Mr. J. E. 


chairman of the Manchester Association of Radio Societies. On the left of the microphone is Major Gladstone Murray, of the B.B.C. 
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Manchester Show Report. 


STANDARDISING PLUGS AND 
SOCKETS. 


The old type of terminal in which the 
connecting wire is screwed down in a 
hole suffered from the defect that thin 
wires were not satisfactorily gripped, the 
wire was apt to become cut, while two 
or more wires could not be properly 
accommodated unless twisted together. 
Another much used form consisted of a 
milled nut, the wire being twisted round 
the stem of the terminal. Here again, 
unless terminals are well spaced, fraying 
flexible wires may cause short circuits. 
The plug and socket connector has been 
developed to overcome these difficulties, 
but one finds that the plugs of the vari- 
ous manufacturers differ in size. 

The new Eelex triple duty terminal 
combines the three forms of connector. 
A well-fitting split plug can be inserted 


at the top, the head screws down to grip 


a flexible wire or spade terminal, while 
a hole through the body of terminal will 
grip a second plug, pin, or stiff wire. 


The Eelex terminal will accommodate a 
wire lead, a flexible, as well as spade and 
plug connectors. 


Oa the underside, in addition to the nut 
and tag, the stem is split to take the 
instrument wiring. A coloured label is 
fitted in a recess at the top. The adop- 
tion of well-finished terminals, arranged 
‘to accommodate several connecting leads, 
adds much to the appearance and con- 
venience of operating a receiving set. 

J. J. Eastick & Sons, 118, Bunhill Row, 

London, E. C. i. 
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ACCUMULATORS WITH GLASS CON- 
TAINERS. 


The popularity of the celluloid cased 
accumulator is declining. Whether or 
not frothing is due to the use of cellu- 
loid, and is inevitable when celluloid is 
used, is difficult to say. Experience 
shows, however, that when glass boxes 
are adopted frothing during charging 
does not occur, and in consequence the 
outside of the battery is kept free from 
acid. 

The Tungstone battery is now available 
for wireless purposes, fitted with glass 
containers. The plates of the Tungstone 
battery, instead of being built with a grid 
of hardened antimonious lead alloy, are 
composed of pure lead sections clamped 
in alloy frames. Another interesting de- 
tail of construction in the 40-ampere-hour 
cell, which consists of three negative 


Wireless 
World 


and two positive plates, is that the centre 
negative is much thicker than the outside 
negative plates. The latter face the posi- 
tive plates only on one side, while the 
former—that is, the thick plate—is be- 
tween the positives. 


Tungstone cell in glass container. The 
centre negative piate is thicker than 
those on the outside. 


The moulded lid is polished to facilitate 
cleaning, and, after charging, can be 
easily wiped dry. 

Tungstone Accumulator Co., Ltd., 3, St. 


Bride’s House, Salisbury Square, 
London, E.C.4. 
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NEW BRETWOOD NH EOS TAT. 


A change from the common type of 
rotary filament resistance is to be found 
in the Bretwood rheostat, in which the 
filament current is controlled by a plunger 
action. In order to limit the movement 
of the plunger, the resistance is wound 
on a drum nearly lin. in diameter. 


SPRING FOR 
CONNECTION 


BRASS RING 
CARRYING BALL 
CONTACTS 


New Bretwood plunger-action rheostat. 
Minimum to maximum resistance is 
obtained by a movement of about lin. so 
that the operating knob does not project 
unduly from the face of the panel. 


The wire is carried in a thread, and con- 
tact is made by means of three small 
bronze balls held in recesses in a brass 
ring. Fine adjustment is obtained by 
rotating the control so that the drum 
advances slowly by the action of balls 
resting in the spiral thread. 

An ebonite cylinder forms the body of 
the rheostat, and the resistance wire is 
carried on a fibre cylinder, while minimum 
to maximum adjustment is given by a 
plunger movement of about lin. 
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NOVEL CONDENSER DESIGN, 


An unusual form of construction v 
adopted in the new variable condense 
of Bretwood, Ltd. The aim has beer t 
eliminate the stray capacity by monnta 
the plates at right angles to the front v 
the panel. The moving plates are t 
trolled through a worm and wheel drre. 
the operating spindle being insulated is 
making the worm wheel of hard fibre. 


which incidentally gives a durable and 
smooth movement. Backlash is prevetted 
by firmly meshing the worm drive, and 5 
assisted by a steel spring, which, mere 
over, takes up wear. This form « 
drive gives a reduction gearing ratio ci 

| 

| 

; 


Novel form of condenser mounntiag, 
arranged to keep hand capacity to a 
minimum 


abont 40 to 1, so that ten complete tars 
of the dial are required between the min- 
mum and maximum setting, giving a pat. 
ticularly fine adjustment. The plates, 
which are of brass, are silver-plated. 
Bretwood, Ltd., 12-18, London 
Maple Street, London, W.“. 
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' LOUD-SPEAKER WITH CELLULOID 


DIAPHRAGM. 


To employ transparent celluloid as s 
loud-speaker diaphragm is an entire) 
new departure. The finding of a non. 
resonant material for the construction o 
loud-speakers of the cone type is the aim, 
and a pliable soft celluloid sheet would 


wee of si 


A new loud-speaker, making 

almost non-resonant celluloid diaphragm 

and in which reed resonance is modi 
by a bronze damping sprisg - 
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Manchester Show Report.— 

seem, to a large extent, to fill this re- 
quirement. In addition, celluloid can be 
shaped to a conical formation, so avoid- 
ing the need for a seam. 

A diaphragm of celluloid is employed 
in the Saldana ’’ loud-speaker, which is 
of foreign manufacture and sold in this 
country by L. Kremner. Overall, the 
loud-speaker measures some llin. in 
height by 10in. wide by 15in. deep, and 
the diaphragm is about 7}in. in diameter. 
The movement is of standard design and 
is fitted with a stiff iron reed, to which a 
cross-piece of spring bronze is bolted to 
modify its resonance as far as possible. 
The usual form of adjusting screw con- 
trols the distance between the reed and 
the pole pieces, and an additional screw 
action is fitted in the centre of the dia- 
phragm to regulate the pull on the cellu- 
loid cone, which dips inwards at an angle 
of about 30 degrees. 


L. Kremner, 49a, Shudehill, Maneheeter. 
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CHOKE COUPLING UNITS. 


When it is desired to maintain the best 
quality of reproduction from a low-fre- 
quency amplifier, the use of choke capa- 
city coupling can_be recommended, so 
that a very high value of inductance can 
be inserted in the plate circuit of the 
valve, and the potential adequately 
handled in the next amplifying stage by 
the avoidance of step-up ratio. 


The Formo choke capacity unit. 


Among the products of the Formo Com- 
pany is a choke-capacity coupling unit, 
which, in addition to the L.F. choke, in- 
cludes a mica coupling condenser and grid 
loak. The manufacturers state that the 
winding consists of some 15,000 turns, 
and the wire is No. 42 S. W. G. 

It is interesting to note that instead 
of using a terminal strip, Formo trans- 
formers have been modified, and the ter- 
minals are now supported on small: ebon- 
its bushed pillars. The terminals are 
labelled, showing the actual connections 
instead of the usual I.P., O.P., ete. 


Formo Company, Crown Works, Crickle- 
wood Lane, London, N.W.2, 
00 00 


A VERNIER CONTROL. 


Undoubtedly the simplest form of ver- 
mer adjustment consists of a small 
spindle rotating against the edge of the 
tuning dial. A good form of construc- 
tion for such an auxiliary control is 
adopted in the Jhester ” vernial control. 
A metal plate is clamped down under the 
one-hole faxing nut of the condenser 
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to which is secured a lever carrying a 
small milled wheel. The latter is driven 
into firm contact with the edge of the dial 
by a spring, so that there is neither back- 
lash nor slip. Another lever in the form 
of a trigger is provided to throw the 
vernier control out of action. 


A novel form of vernier control, consist- 
ing of a small milled wheel which is 


thrown out of action by a trigger. The 
mechanism is entirely hidden under- 
neath the instrument dial. 


Occupying very little thickness, this 
vernier device can easily be accommodated 
under a recessed dial, while even a solid 
dial will not be lifted more than jin. 
above the surface of the panel. The 
action is entirely hidden away under the 


condenser. It is suitable for use with 
dials of various diameters 
7 00 00 
AN ATTACHMENT FOR VOLUME 
CONTROL. 


Although marketed as a tone clari- 
fier,” a very useful attachment is now 
obtainable, consisting essentially of vari- 
able resistance, which, used as a shunt 
in the output of a set, provides a useful 
control of volume. It is built in the form 
of a circular moulding fitted at the ends 
with input and output terminals. One 
of the terminals is rigid, so that the de- 
vice is supported, when clamped down, 
under one of the terminals of the set. 
The other input terminal is attached to 
a short flexible lead. Adjustment is ob- 
tained by means of a dial with a project- 
ing milled edge, and a number is revealed 
through a small hole which serves as an 
indication of the resistance in circuit. 


Blue Spot” which 


volume control, 
consists of a 6-position shunt resistance. 


The importance of critical volume con- 
trol is now appreciated, for although a 
loud signal may overload a loud-speaker, 
insufficient signal strength causes ap- 
parent distortion by eliminating the bass 
notes. Critical adjustment of volume is 
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essential and can conveniently be provided 
in this way by means of shunt outpnt 
resistance. 
Tutille, Ltd., 7 and 9, 
Manchester. 
50000 


IGRANIC BATTERY SUBSTITUTES. 


One of the first of its class is an L.T. 
battery eliminator designed to supply fila- 
ment current. direct from alternating- 
current mains. The apparatus comprises 
a full-wave arc rectifying valve, the out- 
put of which is fed to a dry accumulator, 
which in turn feeds the filament heating 
supply to the output terminals. The ap- 
paratus is not what is commonly known as 


Swan Street, 


Igranic L.T. battery eliminator, by 
means of which filament heating supply 
can be obtained from aiternating current 
mains. It is not a trickle charger. 


a trickle charger, for the accumulator bat- 
tery is not on charge at the time it is not 
in use, and is, therefore, employed more 
as a smoothing device than as a storage 
battery. The output from a battery on 
charge from A.C. supply is by no means 
smooth, and_consequently a very liberal 


The H.T. battery eliminator of the Igranic 


Electric Co. full-wave rectifier is 
employed and three potential outputs 
can be obtained. 


smoothing circuit consisting of a large 
bank of condensers is fitted. In addition 
to a double-pole main switch, a meter is 
fitted together with a rheostat for voltage 
control as well as an easily accessible 
fuse. The entire equipment is enclosed 
in a metal box, which not only provides 


the necessary screening, but renders the 


instrument both attractive and durable. 
The unit is arranged for delivering a 
maximum current output of 1.5 to 2 
amperes, at either 2, 4, or 6 volts, 

or H.T. supply another unit, some- 
what similar in external dimensions to 
the L. T. eliminator, is available, which 
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consists of a full-wave valve rectifier, giv- 
ing a liberal output, the several voltages 
being obtained by means of a potential 
divider. The smoothing equipment is 
particularly liberal, and comprises a pair 
of chokes and a large bank of condensers. 
Three voltage outputs are normally pro- 
vided, voltage regulation being obtained 
by tappings at every 25 volts. 


0000 
THE NEUTRO-SONIC SEVEN. 


A compact seven-valve super-hetorodyne 
receiver is now manufactured by the 
Igranic Electric Co. The circuit makes 
use of a high-frequency amplifying stage, 
which, together with the frame and oscil- 
lator tuning adjustments, necessitates the 
use of three controls. The sequence of 
the seven valves is high-frequency ampli- 
fier, oscillator, first detector, two inter- 
mediate amplifiers, second detector, and 
low-frequency amplifier. There are many 
features in the design which are novel. 


A high- 
frequency amplifying stage precedes the 
first detector valve and a wide wave- 


Igranic ‘* Neutro-sonic Seven.“ 


length range is obtained by interchange- 
able tuning units. 


For instance, the tuning range is varied 
by means of plug-in units, and as a high- 
frequency stage is embodied the change 
of coils is not an easy matter. The difh- 
culty is overcome in a very satisfactory 
manner by combining together the several 
inductances as a single unit. To avoid 
disturbing the windings of the tuning 
unit a moulded case is provided which 
includes the coils and carries all neces- 
sary connections. The intermediate am- 
plifier is screened to prevent pick-up of 
long-wave stations, and for the same 
reas) the frame aerial is built in several 
sections. 

The large number of battery connec- 
tions which are necessary are readily 
made with the aid of a plug and socket 
connector, the batteries being carried in 
a case which forms a unit of approxi- 
mately the same dimensions as the set. 
The construction and compact design 
render this set particularly suitable to the 
requirements of the motorist. 
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SPRING PLUG AND SOCKET. 


A new system for making a simple and 
reliable connection has been introduced 
by tue Igranie Electrical Co. in their new 
plug and socket connector. The plug is 
in the form of a spring clip, and the 
sharp edges spring apart to make a re- 
liable contact with the walls of the socket. 


connector consists of a 
insulating covering 


The Igranic plu 

spring clip. 

prevents the fingers from making con- 
tact with the conductor. 


The plug is protected by an insulating 
covering, so that it is impossible for the 
fingers to make contact with the con- 
ductor. The plug is mounted on a small 
Bakelite moulding, which raises it slightly 
above the surface of the panel. It is 
fitted with back nuts and washers, as 
well as a small stem reduced in diameter, 
so that connection to the wiring can be 
made either by clamping down or solder- 
ing. 

Tais plug and socket connector is well 
finished, and may be adopted where an 
attractive appearance is required. 


Igranic Electrical Co., Ltd., 147, Queen 
Victoria Street, London, E.C. 


0 0 0 30 


BRANDES VARIABLE CONDENSER. 


Nrandes, Ltd., have now added to their 
range of components a variable condenser 
which embodies several new points in its 
favour. The plates, which are of thin 
between spacing washers, support for the 
fixed plates being provided by two sets 
of ebonite collets. Play of the spindle 


vanae. 


SLIPPING PLATE 


5 ear 
| FRICTION REACT ON 
OCAR, — | 


Reduction gearing of the new Brandes 
variable condenser. It is fitted with a 
ball thrust bearing, Bakelite knob and 
dial and is built throughout of brass. 


is controlled by means of a ball thrust 
bearing at one end of the shaft and a 
substantial spring washer at the other, 
the latter incidentally providing the fric- 
tion between the quick and vernier move- 
ments. 

The reduction gearing operates through 
an auxiliary knob and two pairs of 
pinions. Friction drive is provided be- 
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tween the pinions, thus preventing bast- 
lash, the smaller pinions being of brass, 
and the larger ones of hard fibre. Mill- 
ing of the surfaces between the pinicas 
ensures a good grip, while they are kept 
firmly pressed together with the aid of a 
pair of stiff springs. There is no back- 
lash in the movement. All metal paris 
are of brass and finished bright, and both 
knob and dial are clean Bakelite mould- 
ings. 

Brandes, Ltd., on the stand of 8.N.B. 
Wireless, Ltd., 65, Renshaw Street, 
Liverpool. 

6 000 
CONDENSERS WITH CYLINDRICAL 
PLATES. 


A novel form of construction has been 
adopted in the monoblock variable coa- 
denser. The two sets of plates are 
arranged as concentric cylinders, the mov- 
ing set advancing towards the stationary 
plates by means of a quick-acting thread 


fitted with con- 
the moving 
section being operated by a quick acting 
: thread. 


Variable condenser, 
centric cylindrical plates, 


on the central shaft. One complete rete- 
tion of the dial changes the capacity fren 
minimum to maximum. The plates ate 
of heavy construction and ‘are probab.: 
die cast. They are protected from dus: 
by means of an outside cover. . 
The merit of this condenser is that :: 
occupies very little panel space as com- 
pared with other types, where the movin: 
plates, in swinging away from the fised 
ones, sweep a large area. 
F. A. Hughes and Co., Ltd., 204-208, 
Portland Street, London, W.1. 
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BASE MOUNTING RHE OSTAT. 


There are very few filament rbeosta’s 
which are suitable for screwing down v2 
to a baseboard: The now general fan 
of set construction in which the majarit 
of tne components are mounted on the 
base and only the tuning controls on the 
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0 The illustration shows a simple but 

really effective loud speaker horn— 
that can be covered with fancy paper 
or panied so as to resemble a factory 
avticle—made for a few pence by 
following the easy directions supplied 
with every ‘‘ Lissenola’’ Loud Speak- 
ing Unit, a Lissen product yielding 

results equal to the most expensive 
instrument on the market 
and sold at the Sia 
low price of 


A powerful loud speaker 


The complete Unit 
with“ Lissenola’’ Reed 
attached ready to 
receive 2 Frac cae or 
any other diaphragm 
working on the reed 


principle. 


‘Lhe “ Lissenola Reed 
Attachment (patent 
pending). Price 1/-, 


Showing method of 
attaching Reed to the 
“* Lissenola ” Loud 
Speaking Unit. 


LISSEN LIMITED, LISSENIUM WORKS, 21 - 25, FRIARS LANE, RICHMOND, SURREY. 


Managing Director: T. N. COLE. 
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that costs 8 ‘than 1 


Hardly credible—but true. For less 
than the price of a pair of phones 
you can buy the ‘‘Lissenola’’ Loud 
Speaking Unit, that only needs the 
addition of a horn to make it a 
powerful, full-sized instrumant, equal 
in volume, purity and tone to the 
most costly on the market. 


Any good horn will do. If you have 
a spare one in the house from a 
gramophone or a loud speaker it will 
serve admirably. If not, there are 
directions with every Lissenola 
Loud Speaking Unit and full-sized 
patterns, telling you how to make a 
simple but attractive and really effi- 
cient horn for a few pence. Or, by 


using the Lissenola ” Reed (price 1/- 
extra), a cone or any other diaphragm 
working on the reed principle can be 
quickly made and fitted, yielding re- 
sults equal to an expensive speaker. 
By removing the sound-box and sub- 
stituting the Lissenola Unit, any 
gramophone can instantly be con- 
verted into a loud speaker. 


7 DAYS’ TEST AT HOME.. 


Your dealer will demonstrate, but, better 
than all, take a Lissenola home—put it 
on your set—put it on your friend's set 
try it with the horn of an expensive loud 
speaker fitted to it—then if you are not 
satisfied take it back to your dealers or 
send it back to us. 


Take no imitations. If an imitation is offered to you come firmly away and send direct to factory— 
no postage charged, but please mention dealers name and address. 


Full directions A cone diaphragm 


and full - sized Joud speaker can eas- 

tterns for mak ily be constructed. 

this horn are The illustration 

given with every shows one method 
** Lissenola.”” of mounting. 


The “Lissen- The ‘fLissenola” 
ola” instantly Ree 


converts any (pat. pending) for 


gramophone 
into a loud diaphragm loud 


speaker. speaker. Price 1/+ 
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NOW ON SALE! 


XTRAORDINARY interest has been shown 
in the new S. T. valves which bid fair to ob- 
tain the lead in long life and scientifically 

designed valves. They have been on show at the 
Manchester Exhibition and the initial public there 
has shown an enthusiasm reflected in the sales. 


You, as a reader of THE WIRELESS WORLD, know that a 
valve should be designed so as to give the maximum per- 
formance under operating conditions, i.e., with an impedance 
in the anode circuit. e range of S.T. valves has been 
designed to give the right dynamic curves which, of course, 
are entirely different from the ordinary or static curves which 
assume there is no impedance at all in the anode circuit. 


The excellent performance of the S.T. valve is maintained 
month in and month out,due to the special torodium filament 
and the very high vacuum obtained by the new Barguet pro- 
cess of exhaustion. Remember that ot i | valve has been 
tested both electrically and on actual signals under the 
supervision of John Scott-Taggart, F.Inst.P., A. M. I. E. K., 
who personally initials the test certificate on every valve car- 
ton. Send for our folder describing the nine types in detail. 
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2 Volt. 4 Volt. 
H.F. S.T.21 ‘lamp. 14/- H.F. S.T.41 ‘lL amp. 14/- 
L.F. S.T.22 ‘lamp. 14- ~ Power S.T.42 1 amp. 18/6 
Power S.T.23 is amp. 18/6 Super power S.T.43 
S amp. 22/6 
6 Volt. 
H.F. S.T.61 * ‘lamp. 18/6 
Power 8.T.62 ‘Lamp. 18/6 


Super power S.T.63 ‘25 amp. 22/6 
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Full paraculars are oblainable from your retailer. 


S.T. Ltd., 2 Melbourne Place, London, W.C.2 
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No. 4780 


“THEY STILL READ 55-56 = eee 
VOLTS AFTER 12 MONTHS” — 
Amateur Experimental Stn. : G6 VR Features of the 
ee et at ee 


some of your batteries may be of interest to you. 
In Sept., 1925, I purchased 4 of your 4780 


Dear Sirs, Nr. Harrogate, Yorks. 
location I have absolutely no other method of 


Perhaps the following account of the life of 
0 
obtaining High Tension for my low power R d V 1 
I have kept a watchful eye on a 10 al ve 


transmitter. 

them and was quite prepared to have another 

set to buy after about say six months, but I O 2 

have been amazed at their remarkable life, ee In the base of the Octron Valve — instantly 


which so far is 12 months. Each battery still recognised by its Octagonal Shape—are embodied 


several features of importance. A hole is drilled 

reads about 55 to 56 volts. The Base through the bakelite cap which by air di-electric 

; reduces self-capacity to a minimum. The leads 

They have survived two serious shorts, which 0 the. piate, filament and grid — instead of 

; : i ; eing soldered at the top of the valve pins as ia 

* ould have ruined any ordinary battery , and many valves—go right es a hole in the pe 
still continue to give service. My DX may be and are soldered at the point. 

of interest as, obviously, the h.t. supply plays Thus a perfect contact is assured without 1 

4 a 4 of damaging or disconnecting the 8. y 

a big part in results. I have been in two-way the Octagonal Base prevents the Octron Valve 


communication with Finland, France, Belgium, from rolling = when placed on table or bench 
Holland, Italy, Germany, Denmark, Sweden, The = ae Se, 
Watch for other points—or send for full descrip 


Ireland, and Brazil, with an input of 2 (two) an of N 
„Watts, except for Brazil when I added some Octron iakin . “i 
more batteries and used 4.8 watts (four point VALVE 
eight). I have also been heard in New York IS 12/6 
when using 34 watts, and my telephony signals BRITISH 
get out reliably to about 300 miles. MADE Mantdectatice 
The transmitting circuits are normal ones, a 
wavelength of 45 metres is used and a Hertz Will be on view at H. S. ELECTRIC LTD. 
several stands at the Electrical Engineers 


radiator, badly screened, serves as antenna. 


—a letter received from a 
user of Columbia Batteries. 


Columbia 
Dry Batteries 


Ask any good dealer for full particulars 
or write to us for Columbia literature. 


Manchester Wireless 32, Charlotte Street, Birmingham 
[ Exhibition, Oct. 26— 3 i Tele g 


ams 
Nov. 6. Central 7460 Hosava!, 4 


J. R. MORRIS, 


15-19, KINGSWAY, LONDON, W. C. 2. 
Telegrams: Colcarprod, London. Telephone : Gerrard 3038. 
Scottish Representative : 

John T. Cartwright, 3, Cardogan Street, GLASGOW. 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention. B10 
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ebonite front has created a demand for 
rheostats of this type. The Ether- 
plus rheostat, although designed for 
panel mounting, is supplied with a 
nickelled brass bracket, so that it can be 
supported from a base. An ebonite bush 
insulates the centre spindle from the 
bracket. 
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Etherplus rheostat, fitted with bracket 
for baseboard mounting. 


A good point in design is the provision 
of a recess under the knobs so as to give 
clearance to the one-hole fixing nut, thus 
permitting of the pointer resting close 
down against the scale. Although of very 
simple construction and inexpensive, this 
rheostat possesses a good finish. 

50000 


RUBBER-SUPPORTED VALVE 
HOLDER. 


Making use of a Bakelite moulding as 
an outer support, the valve pins of the 
„ Etherplus ” valve holder are carried on 
an indiarubber disc. The pins, after pass- 
ing through the rubber, are clamped by 


The Etherplus valve holder. A rubber 
disc supports the valve pins. 


metal strips to the terminals; yet it is 
due to the pliable nature of that portiou 
of the rubber which is situated between 
the pins that a shock-proof support to 
the valve is obtained. 


Etherplus, on the stand of the Deans- 
gate Electro Radio (Manchester), 
Ltd., 240, Deansgate, Manchester. 


0000 
VIBRATOR RECTIFIER. 


The merit of the vibrator form of A.C. 
rectifier for battery charging is princi- 
pally that no renewals are required. 

easonably high efficiency is obtained. for 
there is no power lost, as in cases of 
other forms of rectifiers for filament heat- 
ing or decomposing electrolytic solutions. 
_ The ‘‘Goltone ” battery charger, which 
is a full-wave vibrator rectifier, is fitted 
with a step-down transformer, field coils, 
double contact and polarised armature. 


It is capable of charging 2-, 4-, or 6-volt 


batteries at a rate of 2 amperes, regula- 
- Bit 
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tion for the different output ‘voltages 
being obtained by small series resistances. 

The manufacturers state that for 100 
hours’ running the energy consumed is 
between 3 and 4 units. 


Goltone full-wave 
buzzer rectifier. 


FULL-WAVE H.T. BATTERY 
ELIMINATOR. 


The Goltone H.T. battery eliminator 
is a full-wave rectifying set employing an 
Osram U5-type vale. 
obtained with this valve is far in excess 
of requirements, the shunt potentiometer 
method of potential dividing may safely 
be adopted for giving several output volt- 
ages. A good feature is the provision of 
a double row of output sockets, so that 
more than one plug can be inserted at a 
particular tapping on the potentiometer. 
A metal screening box encloses the ap- 
paratus. 

Ward and Goldstone, Ltd., Frederick 
Road, near Manchester. 


The Goltone A.C. high tension battery 

eliminator is a full—-wave rectifier em- 

ploying the potentiometer method for 
providing several output voltages. 


— 


As the output 


constant an 
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THE CARBORUNDUM DETECTOR, 

Long before the invention of the three- 
electrode valve, carborundum was in 
general use as a rectifier, and it was, in 
fact, one of the earliest forms of crystal 
detector. Although not considered as the 
most sensitive of detectors, it possessed 
the important merit of stability. Develop- 
ment of the carborundum detector has not 
ceased, for the Carborundum Company 
have now produced a new form, which is 
undoubtedly sensitive and is sufficiently 
robust to abandon the fitting of an ad- 
justing screw. 


Carborundum high resistance detector 
with potentiometer and battery unit. 


The efficiency of a crystal is usually 
gauged by comparing its conductivity in 
one direction with that in the other. This 
detector is demonstrated with an applied 
potential of 3 volts, the current in one 
direction being about 20 mA, while in the 
other no deflection can be discerned on a 
Jow reading meter. Being a high-resist- 
ance detector, it is more suited for con- 
necting across the entire tuning induct- 
ance, for although this is the usual prac- 
tice, many of the low-resistance detectors 
give rise to very considerable dampinz. 


Internal construction of the Carborun- 
dum detector. The specimen of crystai, 
although possessing the iridescence of 
carborundum, is actually transparent. 


Another important point is that, as the 
adjustment is fixed, the damping pro- 
duced across a tuned circuit is always 
important consideration 
when reaction is used to nullify the effects 


of resistance. 
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The detector is of heavy construction, 
and it is interesting to observe that the 
specimen of crystal fitted is in the form 
of an iridescent transparent plate. As 
carborundum works best with an applied 
potential, a unit is available comprising 
a single-cell battery, ceitre tapped 
potentiometer, detector clips, and shunt 
condenser. A useful booklet is obtain- 
able from the Carborundum Company 
showing how the detector can be substi- 
tuted in a number of circuits in place of 
the detector valve. 


The Carborundum Company, Ltd., Traf- 
ford Park, Manchester. 
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NEW LAMPLUGH CONDENSER. 
.A departure from the usual form of 
bevelled scale has been made in the new 
Lamplugh condenser by way of adopung 
a chemically engraved dial with silve 
finish and black lettering and a unique 
form of pointer 


New type Lamplugh condenser. The 
adoption of chemically engraved dials is 
a feature of Lamplugh components. 


The condenser is operated through an 
auxiliary shaft, which drives a large-dia- 
meter cast aluminium wheel giving the 
necessary reduction for critical control. 
This wheel has a turned rim to accommo- 
date a rubber band for the reducing gear, 
and, being polished and fitted with a 
smooth nickelled centre, gives the con- 
denser a workmanlike appearance. 
Polished aluminium is also used for the 
construction of the end plates. Fixed and 


A ‘* fixed resistance that can be varied. 

The resistance spools of the Lamplugh 

baseboard rheostats are interchangeable 
and adjustable. 
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moving plates are spade-shaped, like 
earlier Lamplugh condensers. End 
thrust is adjusted by a conical bearing 
and split spring e 
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VARIABLE “FIXED ” RESISTANCE. 

So that fixed valve filament resistances 
can be adjusted in the first instance to the 
most suitable valve, the Lamplugh resist- 
ance spool is fitted with a sliding contact. 
It is designed for baseboard mounting 
and is obtainable wound to resistances 
of 6, 15, and 30 ohms. The resistance 
780 is interchangeable in the mounting 
clip. 


8. A. Lamplugh, Ltd., King’s Road, 
Tyseley, Birmingham. 
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FUSES IN BATTERY CORDS. 

The best position to insert protecting 
fuses in the current supply to a receiver 
is as near as possible to battery ter- 
minals. Short circuits, apart from those 
arising from errors in wiring, generally 
occur at the terminals of the set, and 
therefore fuses are not really effective 
when enclosed in the receiver. To meet 
this requirement the Standard Insulator 
Co. have introduced a battery cord with 
fuses permanently connected in the leads. 
The fuses, which are mounted between 
clips so-as to be easily replaceable, are 
contained under a moulded bakelite 
cover, and are connected in the positive 
L.T. and the negative H.T. leads. As 
soon as the current in the H.T. lead 
exceeds 0.18 amperes the fuse breaks the 
circuit, so that filament burn-outs by 


Belden 9 cord fitted with replaceable 


H. T. and L fuses, protected under a 


moulded cover. 


contact with the H.T. supply are pre- 
vented in all cases where current faken 
is greater than that required to run two 
valves of the .06 type. 
Cords are available containing five or 
seven connectors. 
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LIQUID SOLDER. 

The convenience of using a combined 
solder and flux is not appreciated by 
many amateurs. Such a mixture in the 
form of a paste can be applied and will 
adhere to the joint, while after the solder 
has run no excess of flux remains. The 
finely divided solder is, of course, per- 


fectly clean, and the small particles are 


easily melted. 

One must be satisfied, however, that 
a corrosive flux has not been used in 
the making up of such fluid soldering 
compounds. ‘That Flusolda,“ a pro- 
duct of the Northern Steel and Hard- 
ware Co., does not contain acid is re- 
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vealed by the absence of pungent fumes 
when heated, and, on the other hand, 
there is evidence of burning resin, whicn 
is the safest flux for use in wireless st 
construction. 

This soldering compound runs at 
a low temperature, yet it contains onl; 
tin and lead, and the introduction ci 
low melting point metal has been 
avoided. Even an end-to-end joint be- 
tween two pieces of No. 16 wire soldered 
with the compound is strong enough fcr 
ordinary wiring. 

The Northern Steel and Hardware Co., 
Ltd., 9, South Parade, Manchester. 


0000 


THE ‘‘ DIALOG” DIAL. 
Friction wheels are now generally em- 
ployed in the design of reduction geared 
dials. The system in which three float- 
ing wheels engage on a centre spindle 


Simplicity of construction with absence d 

loose parts is a feature of the Dialog” 

dial. The reduction gearing is driven 
through friction wheels. 


and a stationary plate on the instrument 
panel has become almost standard prac- 
tice. In applying the principle in tbe 
Dialog dial a remarkably simple form 
of construction has been adopted. Few 
parts are used, there are no loose rings 
or screws, and yet the action is entirely 
reliable and robust. 

The knob is a clean moulding of pleas- 
ing Sa and the 4in. dial, which is of 
brass, has a silvered finish and black 
scale, and is slightly lifted above the 
surface of the panel by a raised rim. 
The Standard insulator Co., Ltd., Wine 

ley House, Welle Street, Oxford 
Street, London, W.1. 
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NOVEL REDUCTION GEAR. 

It is usually less expensive to incor 
porate the reduction gearing for giving 
critical control in the variable condenser 
itself than to fit a geared dial. In the 
“ Simplicon ’’ condenser a very compact 
action for giving fine adjustment is con- 
tained in the top bearing, and occupies 
very little space. The main spindle: 
hollow, and the operating knob is locked 
on to a centre shaft. This shaft enga 
on the faces of three Fin. steel balls 
which protrude through holes in the 
spindle, and in turn make friction con- 
tact on the walls of a stationary hollow 
cup. The balls are rotated by the centre 
shaft, and in moving on the face of the 
cup impart a drive to the spindle. The 
reduction ratio is dependent upon the 
relative diameters of the centre shaft and 
the inside of cup, and is about 10 to 1. 
It is doubtful if a greater reduction rat 


5 12 


| 


NOVEMBER 3rd, 71926. 


Manchester Show Report.— 
is ever needed, while rapid search over 
the entire tuning range is obtainable. 
The fixed plates are bolted together 
at three points, and secured to the frame 
by three ebonite bars, which is a reason- 
able modification of the two or four bars 
usually employed, the former in some 
cases giving rise to mechanical and the 
latter electrical defects. 


A self-contained reduction gear is in- 

corporated in the top bearing of the 

Simplicon condenser and occupies very 
little space. 


The end plates are of nickel plated 
brass, and a strip pig-tail connector is 
fitted. The knobs and dial are of bake- 
lite. Evidence of absence of slip in the 
gear is obtained by rotating the moving 
plates and observing that the centre 
operating knob revolves at a rate several 
times faster. 

Williams & Moffat, Ltd., Grange Road, 
Small Heath, Birmingham, 
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P.O. PATTERN EARTHING CLIP. 


There is little doubt that the form of 
earthing clip used by the Post Office 
affords one of the most effective means 
of producing a reliable earth connection. 


The P.O. form of earthing clip. It is 

secured to a pipe with binding wire, and 

by driving the screws home the wire is 

tightened and pulled up into firm contact 
with the pipe. 


It consists of two cast brass pieces, one 
of which is curved on the underside to 
fit to the surface of a pipe, and the other 
bar with a pair of screws. After scrap: 
ing the surface of the pipe quite clean, 
the clip, with one piece resting on the 
other, is bound tightly in position, using 
hard copper or bronze wire of not less 
B 13 
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than No. 18 S.W.G. By tightening the 
screws the wire binding is pulled up 
firmly into contact with pipe. 

Being of brass, the clip will not rust 
or corrode. The tightening screws are 
of iron, so that rusting of the threads 
will prevent them from becoming loose. 
Spring Washers, Ltd., Eagle Works, 

Alexandra Street, Wolverhampton. 
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THE PHILIPS BATTERY CHARGER. 


When a battery charger working from 
A.C. supply is required that can be safely 
left unattended, the arc form of rec- 
tifier is recommended. The Philips rec- 
tifier of this type is capable of charging 
one to seven cells, and has three out- 
puts, 6 volts at 3 amperes, 6 volts at 
6 amperes, and 12 volts at 3 amperes. 
No adjustment is required for the vary- 
ing load. 
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The Philips gas discharge (or arc) 
rectifler. This form of battery charger 
can be left running unattended. 
The valve form of arc rectifier which 
is fitted has two plates, so that full-wave 
rectification can be obtained. The valve 
is “ soft,“ and contains a small quantity 
of residual gas. The filament is heated 
by a current of roughly 14 amperes at 
3 volts. The anode current is regulated 

by two resistance lamps. 

For battery charging during the night 
this form of rectifier can be adopted, 
being reliable and safe. The efficiency 
is good, and only a small current is con- 
sumed from the mains. 
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WANDER PLUG FUSE. 


Wander plugs fitted with fuses not only 
protect the high tension battery against 
overload, but if suitably constructed will 
prevent the burning out of valve fila- 
ments should they come accidentally into 
contact with H.T. potential. 

The Philips wander plug contains a 


The Philips wander plug is fitted with a 

fuse capable of preventing damage to 

valves should the filaments come inte 
contact with the H.T. potential. 


sealed-in fuse wire carried in a glass 
tube. It is carefully adjusted to burn 
out almost instantaneously with a lower 


current than is required for filament 
heating. 
Philips Lamp, Limited, 146, Charing 


Cross Road, London, W.C.2. 


A Circuit Guide. 

An ingenious idea on the part of the 
Igranic Electric Co., Ltd., has resulted 
in the production of a “ Multi-Circuit 
Folder,” which should prove of some 
assistance to beginners. By altering the 
folds of the card, which is divided into 
several sections, various pictorial and 
theoretical circuits are shown, ranging 
from a simple crystal to a four valve re- 
ceiver. 

O0 OOO 
Echo of the Dempsey-Tunney Fight. 

A Clapham listener has written an in- 
teresting letter to Messrs. The Igranie 
Electric Co., Ltd., relating his experi- 
ences in picking up the broadcast of the 
World's Heavyweight Championship Fight 
on September 24th. 

The efficiency of your short wave 
coils,” he writes, “ tempted me to rise 
at 2.30 this morning in the hope of hear- 
ing the fight broadcast. I tuned in within 
two minutes to 2XAF on 32.79 metres 
and held it without a break till 4 a.m., 
when I had to close down. There was a 
certain amount of fading, but not enough 
to prevent me hearing practically every 
word from the ringside, and the progress 
of the whole ten rounds was followed with 
intense interest. The set used was a 
three-valve (0-v-2), and the circuit similar 
to the one you publish in the pamphlet 
describing the coils.”’ 

0000 


Monomarked Wireless Apparatus. 

A single piece of crystal, eleven pounds 
in weight, is to be seen in one of the 
windows at Monomark House, High Hol- 
born. This gigantic specimen is flanked 
by piles of small pieces arranged to form 
the Monomark of the exhibitor — 
BCM/JR, to which members of the public 
are invited to write for information. 
BCM/JR is the monomark wf Mr. J. 
Rigant, of 108, Euston Road. 


0000 
The Dublin Wireless Exhibition. 


At the Irish Wireless Exhibition now 
being held at the Mansion House, Dublin, 
the General Electric Co., Ltd., Magnet 
House, Kingsway, W.C., are exhibiting 
a comprehensive range of Gecophone”’ 
sets besides a variety of Gecophone 
components such as high tension battery 
eliminators, loud-speakers, variable con- 
densers, transformers and chokes. 

0000 


Interesting Price Reduction. 
Messrs. Radio Instruments Limited. 


have reduced the price of the R. I. Multi 
Ratio Transformer to 258. 
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The following abstracts are prepared, with the permission of the Controller of H. M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


H.T. from the Mains. 
(No. 247,213.) 


Convention date (U.S.A.), February 6th, 
1925. 


One of the greatest troubles in the 
utiljsation of valve rectifiers for obtain- 
ing high tension from the mains lies in 
the regulation of the voltage. 
example, when a somewhat considerable 
load is put upon the rectifier and its 
associated smoothing circuit, considerable 
voltage drop results, which makes the 
adjustment of the receiving system with 
which it is used somewhat difficult. <A 


Rectifying unit with constant load. 
z (No. 247,213) 


method of overcoming this trouble is 
claimed in the above British patent by 
Marconi’s Wireless Telegraph Company, 
Limited, and F. H. Kroger. Essentially, 
the invention consists in placing a steady 
load in the form of a resistance across 
the output of the rectifier and its filter 
chrcuit. The accompanying illustration 
shows one form of the invention. A 
transformer T supplies the high tension 
voltage to two rectifying valves V, and 
V., the usual filament supply not being 
shown. The output from the rectifier 
is taken through a smoothing circuit con- 
sisting of condensers C, and C, on each 
side of a circuit LC,. Across the output, 
t.e., at XY, is connected a resistance R. 
The load which, for example, may con- 
sist of the current taken by a receiving 
set, is shown as Z, and it is connected 
across the resistance R. The value of 


For 


the resistance R is such that the current 
flowing through it is very considerably 
greater than that taken by the load cir- 
cuit Z. Thus, as soon as the resistance 
R jis connected across the output of the 
filter a somewhat heavy current will flow 
through it, and will be accompanied by 
a certain volt drop. Obviously, then, 
when the load circuit is connected across 
the resistance R the amount of current 
which it takes will be very small com- 
pared with that flowing through the 
resistance, and accordingly there will be 
no potential change across the resistance 
R. In other words, the voltage regula- 
tion of the whole system will be practi- 
cally constant, and any variation in the 
load circuit, such as might be caused 
by switching on another valve, will tend 
to lower the voltage which is applied 
to all the valves in the load circuit, i. e., 
the receiving system which is being em- 
ployed. 
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Stabilised Amplifler. 
(No. 257,122.) 


Application date, October 2th, 1925. 

This form of stabilised amplifier is 
claimed in the above British patent by 
L. L. Jones. The patent specification is 
rather detailed and lengthy, and several 
alternative modifications and arrangements 
are shown. Essentially, the invention con- 
sists in providing a valve with a critically 
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tuned input circuit, and arranging a ncn- 
tunable output circuit, the natural fre- 
quency of which is greater than the 
highest frequency to which the impu 
circuit will be tuned. The accompanyiny 
illustration shows one form of the inves- 
tion, as applied to a six-valve receive, 
five high-frequency valves, and one detec- 
tor being employed. The first valve V, 
has connected between the grid and the 
filament a critically tuned circuit in the 
form of a frame aerial L, taned by 4 
condenser C,. The anode circuit con- 
tajns a resistance R, of about 1,000 ohms. 
in series with an inductance L,, the 
natural frequency of which is greater 
than the highest frequency to which tle 
input circuit can be tuned. This is 
coupled to another tuned circuit L, C.. 
connected between the grid and filamen: 
of the second valve, the anode circa 
being similar to that of the first valve, 
except in the value of the resistance B,, 
which is of the order of three to five 
thousand ohms. The anode inductance 
L, is coupled to another inductance L., 
which, in this case, ıs not tuned. The 
remaining valves V., V, and V, are 
coupled to the detector valve V, by im- 
ductive impedances L., L, and L; in 
series with the resistances R, and R., the 
anode circuit of the valve V., however, 
containing only an inductive impedance 
L.. The last valve, V., is used as an 
ordinary detector, and contains the tele- 
phones T. 


Stabilised H.F. amplifier circuit. (No. 257 122) 
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THERMIONIC AERIAL AMMETER. 


An Accurate Method of Measuring’ small H.F. Currents suitable for Low- power 
Transmitters. 


By G2AB. 


HE method about to be described may be recom- 
mended in any case where currents to the order 
of milliamps have to be considered. This con- 
dition may arise in the measurement of the current in 
an aerial when supplied with very low inputs. A typical 
example will be found in the forthcoming low-power 
5-watt tests on short waves. 
The method requires a thermionic valve, preferably 
of rather special construction, although any thermionic 
valve may be used for the purpose. 


Type of Filament Required. 


The particular characteristics required for the best 
results with the foregoing scheme are as follow :— 

The filament must have a fairly even filament watt 
emission ratio throughout, with a fairly considerable 
range of filament current. That is to say, if the fila- 
ment current be increased from some definite value by a 
few milliamps, a correspondingly large increase must 
take place in the plate current. This can only be ob- 
tained when using a very thick, short filament having a 
low resistance, taking a relatively high current 
(0.3-0.5 amps) at a potential of 0.7-0.9 volts. 


Fig. 1.—Circuit diagram of thermionic ammeter connected in 
aerial system of low-power transmitter. 


If a filament of this description is supplied with a 
biassing current—that is, if a certain value of current is 
passed through it—then the increase of anode current 
due to any extra heating of the filament will bear a 
fairly definite ratio to the amount of such extra current 
which may pass through the filament, provided that both 
anode and grid are at a constant potential with respect 
to the filament and are also in close proximity to the 
emitting surface. 

B 15 


valve is not used, a valve should be 


This fact may be made use of to measure small high- 
frequency currents, or, for that matter, quite large ones, 
provided that the filament of the valve is shunted by a 
suitable radio-frequency shunt, or that the filament is 
sufficiently large to carry the requisite ` 
extra current to be measured. How- 
ever, for our purpose a valve capable 
of dealing with 50 to 100 milliamps 
of extra current would: be -sufficiently 
large. The A.C.1 fulfils this range 
of measurement. 


Suitable Valves. 
It is suggested that if the A.C.1 


selected having a filament current con- 
sumption of not less than } amp., such 
as the D.F.A.4, P.M.254, P.M.256, or 
P.M.2. Of these last four valves the 
P.M.254 or P.M.256 are probably the 
best. 

The arrangement shown in Fig. 1 is suitable for 
measuring a current of 5 milliamps. 

Z is the ordinary 5-watt transmitter. 

L, is the ordinary coupling coil of perhaps two turns, 
which is used to transfer energy from the trans- 
mitter to the aerial-counterpoise system. 

L, and L, are two radio-frequency chokes capable of 
carrying the maximum current that the filament 
will stand, and having sufficient inductance to 
prevent leakage of radio-frequency currents from 
the aerial-counterpoise system. 

R is a resistance of, say, 5 ohms. 

A, is an ammeter with a fairly open scale reading up 
to 0.75 amps, while B is the filament accumulator 
of suitable voltage for the valve employed. 

J., is the radio-frequency choke serving the same pur- 
pose as L, and Ii, the constructional difference 
being that it 1s only required to carry the anode 
current of the valve and may consist of No. 36 
S. W. G. wire. 

A, is a milliammeter of suitable range for the anode 
current of the valve employed, a convenient value 
being o-15 mA. 

If, then, the flament current is fixed at a known value, 
and the high-frequency alternating current which is 
generated in the aerial-counterpoise system is passed 
through the heated filament, an increase of temperature 
will take place. 


The Mullard 
A.C. 1 valve. 


The Filament Characteristic. 

If, now, with everything in place, as in Fig. 1, a 
curve is plotted showing filament current against emis- 
sion, a curve similar to Fig. 2 will be the result, It 
should be noted that in the case of the particular valve 
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Thermionic Aerial Ammeter.— 
A.C.1 with which this curve was made, the really useful 
portion of the curve starts when the filament current is 
o. 425 amps, giving a corresponding. emission of 3 milli- 
amps, up to a filament current of o.5 amps with corre- 


sponding anode current of 15 milliamps. This may be 
regarded as more or less straight. To use the device it 
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Fig. 2.—Fila nent characteristic of the A.C.1 valve. 


is only necessary to draw a line at right angles to the 
filament current ordinate at some convenient point, say, 
450 milliamps, when we see that the anode current of 
6 milliamps will flow. 

The key to the transmitter is now pressed, causing a 
small current to be induced in the aerial which has to 
pass through the filament, thus causing some heating 
effect. 

We will say, for the sake of argument, that 5 milli- 
amps current are passed through the filament. This 
results in an increase of from 6 to 64 milliamps. Con- 
versely, 1f the aerial current be unknown, we will assume 
that the anode current rises from 6 to g milliamps. On 
looking at the point of intersection on the curve we find 
that an increase of 23 milliamps has taken place in 
order to produce this extra emission. Therefore we are 
safe in assuming that the value of the anode current is 

3 milliamps. 

Entire originality is not claimed for this method of 
measuring these currents, but it is suggested that the 
method is probably known to few people, and will, 
therefore, be of great use in the low-power tests which 
are now taking place under the auspices of the T. and R. 
section of the Radio Society of Great Britain. 


Advantages over Thermoammeters. 


The arrangement shows three distinct advantages over 
the usual method of multi-junction thermocouple instru- 
ments: 


1. It is cheap. 

2. The resistance of this filament is in the neighbour- 
hood of 2 ohms as compared with 12-14 ohms in 
the case of the thermocouple instruments. 
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3. The thermocouple instruments can usually be sup- 
plied only in the current-squared calibration, 
whereas the instrument above described can be 
calibrated for direct reading. 


As a last point, the best and most sensitive arrange- 
ments depend upon a low filament resistance, and the 
author has found that the A.C.1 Mullard valve is par- 
ticularly suitable in these measurements. ‘These are 
available from Messrs. The Mullard Radio Valve Co., 
Ltd., price 3os. 


WIRELESS IN THE DESERT. 


ITUATED between Damascus and Baghdad, this 
station 1s 150 miles from the nearest habitation. The 
building is the recently erected Police Post at Rutbah. 
which also serves as a rest house and depot for the desert 
motor transport and mail services. 
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The Iraq Government Wireless Station at Rutbah. 


It is understood that the station will be largely used in 
connection with the projected Imperial Airways Mail Ser- 
vice to India. 

The station commenced working on September rth, 
and operates on a wavelength of 850 metres, the call sign 
being RT B. 
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Let Your Friends Listen during National 
Wireless Week, November 7th to 13th, and having 
listened tell them that a Buyer's Guide to 5 
Sets will be included in The Wireless World of 
November roth, so that if they prefer to buy rather 
than make a set they will find the information to 
assist them in their choice contained in that issue. 

Our Buyer’ s Guide, which was included in an 
issue early this year, was regarded as such a valuable 
innovation that we have decided to repeat it, and 
have chosen National Wireless Week as an opportune 
moment for its appearance. 
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OUR BROADCASTING SERVICE IN 
E. KEMP. 


By ]. 
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Nores AND > News 
DANGER. 


7 Chairmar Manchester Branch and Hon. Secretary Lincah and Chahire Area. 


RITAIN has up to the present time unquestionably 
B held the proud position of being the leader in 
broadcasting. We have undoubtedly given better 
. in the past, and our service has been one of 
very high character, and one of which.every Britisher 
can be proud. 

I have used, in the above, terms more or less in the 
past tense because 1 feel that unless a strenuous move 
is made at once our leadership will become past tense. 

Broadcasting in this country began to be effective in 
1922. In 1923 the Sykes Committee met and decided 
that a licence fee of ros. should cover the cost 
of broadcasting, that-no part of the cost should 
fall on the taxpayer, and also that the Govern- 
ment should not endeavour to make a profit on 
the administration of the service. Also that 75 
per cent. of the revenue received could be 
applied to the service, the remaining 25 per 
cent. to cover the cost of issue and collection 
of licence. The Postmaster-General later de- 
cided that 50 per cent. of the licence income 
only should be paid to the Broadcasting 
Authority, the remaining 50 per cent. being 
retained by him to ensure that the cost of collec- 
tion was covered. It is remarkable that this was 
agreed to, as the large amount of money involved is 
far too great to be retained for the purpose of cover- 
ing cost of collection. It has been generally under- 
stood that there was a clause in the agreement arrived at 
in 1925 that £500,000 was to be the maximum revenue 
of the Broadcasting Authority in any one year. There 
was no such clause in the agreement, but according to 
tie interpretation of the Postmaster-General he has 
authority to restrict the revenue ot the Broadcasting 
Authority to any amount. 

What is the use of public representation if the Post- 
master-General has the power to retain money paid by 
the listener for the broadcasting service ? | 

The maintenance of really first-class programmes 
throughout the country under the new scheme will cost 
not less than a million pounds annually. These are basic 
figures. In other words, the Broadcasting Authority 
should be spending now one million pounds on the ser- 
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vice; and in this connection there is a point which lis- 
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£990,000, the property of the listeners. 
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On December 31st, 1926; the 
hand the sum of at least 
It is the duty 
of the Wireless League, and I honestly feel that it will 
not fail in this duty, to do everything in its power to 
make the Treasury hand over the whole or the major 
portion of this sum of money to the new Broadcasting 
Authority, and also to make sure that in future it is left 
entirely with the Broadcasting Authority to say when its 
service is adequately developed, and to define the surplus. 
When the amount of this surplus has been arrived at, 
then instead of the Treasury receiving the 
balance, it should be given back to the lis- 
teners in reduced licence fee. The State 
should not be permitted to make a profit on the 
broadcast licence fees. Listeners do not grum- 
ble at paying the 108. fee, but when it becomes 
general knowledge that a large portion of their 
fees is retained by the Postmaster-General, a 
demand for a lower fee is bound to be made. 
It is quite clear that the only way that 
broadcasting may ever become a regular source 
of revenue to the Exchequer is to allow it, first 
of all, to reach its maximum point of efficiency both in 
distribution and in programmes. The reconstruction of 
the present experimental system must go forward. The 
whole of the British Isles is being saturated with the 
high-power German and other Continental stations. It is 
easier to get a German high-power station on the foud- 
speaker than a 75-mile distant B.B.C. station. And this 
state of affairs will continue, and probably get worse, 
unless the Broadcasting Authority is permitted to use the 
funds now retained by the Postmaster-Genera] to keep 


teners ought to consider. 
Post Office will have in 


its service efficient and to carry out the new high-power 


scheme with. better and more varied programmes. 

If the Postmaster-General maintains that the present 
income of the B.B.C. is sufficient to meet all the needs 
of the service, then the fee should be reduced. 
Listeners should not be compelled to pay a higher fee 
than is justified by the cost of the service. 

I hope all listeners and branches of the Wireless 
J.eague will press their local M.P. to bring these views 
urgently before the House when the constitution of the 
new body is being discussed. : 
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What is National Wireless Week!“ 
“ Does it interest me?” If so, can I 
help, and how? These questions natur- 
ally arise the first time one hears of the 
movement known as National Wi- eless 
Week.“ And now a word about it all. 

We hear a great deal about schemes 
that invite us to eat more fruit, 
„ break more glass,“ etc., the laudable 
idea, of course, being to stimulate the 
demand for such commodities in the in- 
terests of trade. 
eee National Wireless Week,“ however, 
stands for something much broader than 
‘thé mere expansion of trade. Those of 
„us who. are interested in the scheme en- 
visage a campaign for the advancement 
of wireless as wireless, in which the 
benefits shall accrue to the multitude 
and not a section. A special series 
of B.B.C. birthday programmes. 
spread over the week which commences 
on November 7th, will give the enthusiast 
his opportunity of doing full justice to 
transmissions of a high order, and 
should assist him in bringing home to 
his friends the value of wireless as a 
source of entertainment of a particu- 
larly acceptable nature. 

Many of us have friends whose krow- 
ledge of wireless is not calculated. to 
maintain a particularly favourable im- 
pression. Possibly these people have 
only listened under unfavourable con- 
ditions and are under the mistaken im- 
pression that all wireless is bad, and, 
therefore, not worth listening to. 

To those who are fortunate enough to 
possess first-class receiving sets, we would 
address an appeal to see first of all that 
this apparatus is in the best of form 
and, secondly, to invite their non-listen- 
ing friends in for at least one night 
during the “Week.” “Let Your 
Friends Listen“ is the slogan, and, if 
lived up to, should see many recruits 
enlisted under the banner of wireless. 
The more we can get into the movement 
the greater the progress will be, and the 
results will be reflected in more accept- 
able programmes and better and cheaper 
apparatus as increased demand stimulates 
invention ‘and production. 8 
„The next few days should see a 
general overhaul of apparatus and due 
diligence paid to the charging of batteries 
ins order that no programme may be 
spoiled for a ha’porth of juice Those 
to whom the social element appeals might 
woll consider the idea of giving little 
wireless parties, in which 
invited to participate, and the idea may 
well be carried further in the shape of 
return invitations on the part of some 
of the guests 

Quite a number of would-he, listeners 
are waiting for a date or au event to 
justify taking the plunge into a new 
element. ‘ National Wireless Week 
affords this opportunity, and it also gives 
the enthusiast a chance of helping the 
heginner to install his set and get better 


licences. 


friends. are’ 
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results from it than he otherwise would 
have done. A particular appeal is made 
to all good sportsmen to recognise the 
„rules of the road in the ether, and, 
by keeping it clear of oscillation, give 
everyone a chance to enjoy ‘ National 
Wireless Week.” 
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Capt. Ian Fraser. M.P., a vice-presi- 
dent of the Wireless League, in the course 


‘of a talk broadcast recently from 2L0, 


under the auspices of the League, said 
that at the end of September he gave 
notice that at the beginning of the 
Autumn Session—on November 9th—-he 
should introduce a Bill in the House of 
Commons with the object of provid- 
ing blind persons with free wireless 
The Government Committee had 
blessed the project, the P.M.G was sym- 
pathetic; and the only question was 
whether in the crowded Parliamentary 
Session that was coming there would be 
time. But time could always be found 
for a -good deed, and he horned 
they would be able to tell every blind 
person in the land that they would make 
them a Christmas present this year, and 
every vear in the future, of the cost of 
the wireless licence. Capt. Fraser ap- 
pealed to all listeners to join the Wire- 
less League and so protect their own in- 
terests, especially in regard to thé pro- 
grammes, 


Second Annual Meeting. 
of General Council. 
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Very few delegates were absent from 
the Second Annual Meeting of the 
General Council of the League at the 
Royal Automobile Club on October 15th. 
Amongst those present at the meeting, 
which was presided over by the Hon. Sir 
Arthur Stanley, were Capt. Ian Fraser, 
M.P., Sir Frederick Radcliffe, and Sir E. 
Hodder-Williams. 

After the chairman had given a brief 
report of the work carried out by the 
executive committee during the past year, 
the executive committee for the coming 
year was elected as follows :— 


Mr. F. G. Edwards, the Rev. A. Tilds- 


ley. Mr. S. Butchins, Mr. D. S Richards.“ 


Mr. P. A. Bennett. Mr. Munro Nelson, 
Mr. R. T. Little. Mr. S. J. Hill, J. P., 
Mr. H. B. Old, Mr. A. W. Shirley, Mr. 
S. J. Adams, Mr. H. Y. Richardson, 
Mr. J. E. Kemp, Mr. F. A. Davies, and 
Mr. D. B McCansland; and Mr. C. G. 
Ammon, NI. P., Mr. L. Hore Belisha, 
M.P., Sir Harry Brittain, M. P., Sir 
Ernest Wodder-Williams, Capt. lan 
Fraser, M.P., Sir Landon Ronald. and 
Sir Frederick Radcliffe were co-opted to 
the committee. 

Discussions on numerous and varied 
subjects took place, and the question of 
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launching a campaign to obtain a lars” 
proportion of licence fees for thk 
broadcasting authority was very carefolir 
considered. It was decided that r: 
effort should be spared to enlist the sm- 
port of Members of Parliament and th- 

ress in the matter, whilst branch secte- 
taries were asked to do their ut most 
further the campaign in their own di- 
tricts. l f 

The meeting closed with a hearty ve 
of thanks to the chairman. 
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“LET DOWN.” 


ITHOUT being boastful I think 
we can claim, as Britishers, tha: 
one of our national charactenst.< 

is a sincere sympathy for the man wh 
has been let down.” Our hearts 2 
out to him, whether the cause of his di- 
tress be a fickle brace button, a tard 
starter in the 2. 30, or the chill retaf 
of a fair damsel. 

Sometimes, however, our sympathy * 
tempered with impatience, especiall: 
when the object of our compassion is h.. 
own enemy. We felt rather like this th 
other evening when Baffles attempted a 
demonstration of broadcast reception. He 
brought along a home-constructed three 
valve set. 85 did Bragleigh, but ~ir 
sympathies were with Baffles. Bragleir 
is all teeth and smiles, bat somehow, ir 
spite of his despondent countenance anc 
drooping moustache, we prefer Baffles. li 
only he would smile 

They both intended to demonstrate «a 
European stations. Bragleigh, lithe as a 
shop-walker, rigged up an indoor aera 
and tuned in Radio Paris before you conli 
say Let, your friends listen.” Meas 
while Baffles crouched in a corner extract 
ing kinks from a tangle of copper wire. 

It was half an hour afterwards, when 
even Bragleigh was exhausting tu: 
vocabulary of self-laudatory adjectives, 
that Baffles signified that all was ready. 
A respectful silence fell upon the litt“ 
gathering. 

“I don't suppose it'll work, sz! 
Baffles gloomily. He never dors expat 
anything to work, so we ignored the t 
evitable remark. But he was certain 
right. It didn’t work. To begin with. 
the valves refused to light. 

Bad sign.” he muttered. when =: 
had checked the wiring. It’s a bit . 
couraging, though, considering that thw 
valves cost me a couple of guineas.” 

“ Whore did you buy them? asked 
Bragleigh. 

At Gumpton’s.” 

Now Bragleigh hasn't a sympatnet:. 
nature, otherwise the sight of Baffles’ f. 
would have constrained him to exclatr ' 
„Dear brother experimenter, take my 
valves!“ He said nothing of the sert 
He said: 

“ Baffles, you're a goop. Why do yea 
take risks? Why don’t you do as I tk. 
and buy all your components from a sh? 
with the Wireless League sign? ” 

We were sorry for Baffles, but be rea- 
deserved what he got. E. C. T. 
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Bournemouth Branch. 


The Monday evening meetings -of radio 
workers show no sign of falling off in 
numbers or interest. On September 21st 
an interesting address illustrated by 
lantern slides was given by Major 
F. P. G. Telfer, M. C., followed by ques- 
tions ably answered by the lecturer. On 
the following Monday Mr. Hayward 
demonstrated, to the great enjoyment of 
thqse present, the application of radio 
condensers, making us realise in some 
degree the importance of careful scientific 
manufacture of this component of our 
. wireless outfit. | 
: . H. A. Whitehouse, on October 
4th, revealed some of the little appre- 
_ ciated procedure taken by the B.B.C. in 
perfecting broadcasting, dealing especi- 
ally ‘with difficulties of creating in the 
‘listener's mind the scenery of the stage 
through the medium of sound alone, ex- 
plaining how this was done by the simul- 
‘taneous use of various microphones. 

On October 11th Mr. J. L. Gillington 
gave a good account of his radio research, 
and led a discussion on the variableness 
in quality of crystals ; also exhibited his 

wonderful Egyptian Mars stone, a curio 
of radiological value and interest, for 
when held over a dial, it measures off 
the bearing and then the zenith distance 
of the planet at any hour. Those present 
were keenly interested and followed Mr. 
Gillington’s essay on kinetic reception. 
Mr. John L. Gillington, of Lilliput, Park- 
stone, Dorset, will be pleased to hear from 
anyone interested in this particular branch 
of experimental research. 
- Mr. S. H. Pearce’s addresses on the 
18th and 25th ult. on primary and 
secondary cells were carefully worked out 
demonstrations of these important factors 
in our daily wireless studies. 

All radio enthusiasts and tyros are 
cordially invited to our Monday meetings, 
commencing at 7 p.m. An instruction 
class for beginners is formed—a very 
helpful assistance to learners in overcom- 
ing their difficulties. ; 


Derby and District Branch. 


A forthcoming event of undoubted in- 


terest will be the official opening of the 
installation of wireless at the Derbyshire 
Royal Infirmary, Derby, by 
the Mayor 
Colis). 


His Worship 
of Derby (Councillor S. 
For the moment about 150 sets 


of headphones have been installed along 


<r 


bd 


the 
met by : 


studio 
phon 


with two loud-speakers, r 
seven-valve set designed by the technical 


Leagu 
M.S.Com. 
acted throughout as hon. secretary to the 
Mayor’s Committee, 
throogh this project. 


working from a 


committee. 
The local 
e, Mr. Alan R. Barnett, A. I. S. A., 


(Pelham Street Mills), has 


which has carried 


port Talbot and District. 


members of this 
20th last, visited 
They were 


e and other interesting features. The 
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Talbot, by 


hon. secretary of the Wireless 


AROUND THE 
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engineer and party then proceeded to the 
control room, where the amplifiers were 
examined and explained. This interest- 
ing explanation having been accom- 
plished, the party saw the transmitting 
station, which is situated about a mile 
from the studio on what is known as 
Town Hill. | 

On Monday, November Ist, a lecture 
was given at the Riding School, Port 
Mr. E. R. Appleton, director 
of the Cardiff B.B.C., members and 
friends of the League were invited to be 
present. 

Hon. secretary: Horace Potts, 17, 
Corwen Terrace. 


Mr. E. Valére-Newby, Chairman 
Norwich Branch. 


Norwich Branch. 

It is hoped that within the next fort- 
night the Norwich Branch will be fully 
organised as an active body. A com- 
mittee is being formed, and a meeting 
will be held at the earliest opportunity to 
discuss arrangements for the present 

radio season. As this is the only society 
wholly devoted to radio in this city it 
is hoped that a goodly number of listeners 
will avail themselves of the opportunity 
of coming to hear the lectures, <tc., which 
we intend to provide. These will "e 
given by prominent people in the 2a. io 
world, and should do much to enhance the 
interest of Norwich listeners in radio 
generally. Hon. sec.: Mr. H. A. Neve, 
73, Armes Street. 


Kensington and District Branch. 


This branch held the first of the fort- 
nightly meetings on October 6th, when 
the members were addressed by Mr. W. 
Sutton, A. M. I. R. E., on the Choosing 
and Purchasing of Radio Components 
(a three-valve set was drawn on the black - 


supply. N 


IT 


board showing what components would be 
required), a subject of great interest, 
handled in a masterly manner, the 
advantages of the various components 
being fully explained and commented 
upon. Much of the value of Mr. Sutton’s 
lecture lay in the manner in which he 
described’ the effects produced by the 
particular components used. 

As was to be expected, the lecturer was 
called upon to answer numerous ques- 
tions, a task to which he proved quite 
equal. 

A subsequent meeting was held on Octo- 
ber 20th, and on November 2rd next a 
further talk will be given by Mr. J. 
Sieger, A. M. I. R. E., who will take for his 
subject The Electron Theory and its 
Relationship to Wireless, at 8 p.m. at 
2, Penywern Road, Earl’s Court, S. W. 5, 
when members are asked to invite others. 

Retailers are asked to communicate 
with the hon. secretary, who will accord 
them every opportunity to attend the 
meetings and demonstrate the sets they 


The hon. secretary, C. M. de Adlers- 
parre, of 37, Talgarth Road, West Ken- 
sington, W.14, will be pleased to sup ly 
full 5 together with the branch's 
syllabus to anyone interested. 


Leeds Branch. 


Autumn and winter session is now in 
full swing. On Wednesday, October 6th, 
an interesting and instructive lecture was 
given by Mr. K. D. F. Townend (Messrs. 
Burndept Wireless, Ltd.) on short-wave 
transmission and reception, and although 
tho number present was not as large as 
we should have wished, it was neverthe- 
less enthusiastic, judging by the ques- 
tions asked of the lecturer at the close of 
the meeting. During this session it is the 
intention of the Leeds branch and com- 
mittee to give a series of district talks 
and demonstrations, and the first one took 
place on Friday, October 22nd, at the 
Silver Royd Hill P.M. Institute, Wortley, 
given by our chairman, Mr. E. N. Kent 
Lemon, who gave a talk.and demonstra 
tion on ‘The Handling of Wireless 
Receivers of Various Types.“ This 
appealed to a very interested audience, 
and gave us sufficient encouragement to 
see our way to continue the experiment 
later in other districts. l 

On Wednesday, November 10th, the 
annual general meeting of the. Leeds 
branch members takes place in the library 
at the Philosophical Wall, Park Row. 
Leeds, at 7.20 p.m., followed at 8 o' clock 
by a lantern lecture by Mr. Lionel 
Harvey, engineer in charve of the Leeds 
and Bradford station, B.B.C., subject : 
“The System of Broadcasting.” It will 
be an open meeting, aud we shall be 
pleased to see all members ond any who 
are interested in wireless and the activi- 
ties of the League. 

Hon. secretary: J. Watson, 4, Armley 
Grange Drive, Armley. 


Western Area. 


A meeting of the committee of the 
Western Arca was held at Weston-super- 
Mare, on Saturday, September 18th. 
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Mr. H. Munro Nelson (chairman) pre- 
sided, and was supported by Mr. W. O. 
Coate (hon. sec.). There was a repse- 
sentative gathering of delegates from the 
following branches: Bristol, Plymouth, 
Redruth, Swindon, Barnstaple, Taunton, 
and Bridgwater. 

The meeting was successfal both from 
a business as well as from a social point 
of view. 

Members should note that in order to 
ease the work of the hon. secretary all 
matters with regard to the new can- 
vassing scheme will in future be dealt 
with by the hon. assistant sec., Mr. A. S. 
Balshaw, The Mount, Taunton. 

Those members residing in Plymouth 
should note that this branch has been 

ken over by Mr. S. A. Boakes, 32, 
e Street, Plymouth. 

Efforts are being made to form new 

hes in some of the larger towns in 
Wë west, which have not already branches 
formed. Members willing to assist in 
the formation of branches in sach towns 
should communicate with the secretary. 
This particularly applies to Weston-super- 
Mare, Bath, and Exeter. 


Gillingham (Kent). 


We have just had a bumper carnival in 
the town, and, of course, we rigged up a 
lorry with an enormous valve set, valves 
made of apricot tins, a monster condenser, 
loud-speaker, some "said it resembled a 
megaphone and as Big Ben (Gillingham 
Big Ben, of course) was not required for 
the school that evening we borrowed 
that. On the route we distributed nearly 
4,000 wireless periodicals together with 
1,000 of our local bills advertising our 
monster meeting that was being organised 
at that time. 

It is very gratifying that the trades- 
men of the town are very kind to us in 
every way, and this is not the first occa- 
sion they have reridered us free assistance 
in our undertakings. 

Hon. secretary : Robert Harrison, 48, 
Charter Street. 
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Tottenbam Branch. 


The Radio Show and Exhibition on 
November 8th, organised by this 


branch, bids fair to be a very successful 


venture. Most of the important traders 
in the district are not only taking sites, 
but are taking a keen interest, and are 
determined to make a good show. One 
attractive feature among many will be 
the model of the 2LO studio. The 
studio is a complete model with micro- 


Mr. S. J. L. Wood- Mr. D. H. T. Riddi- 

ward, Hon. Sec. ford, Hon. Sec. 

Kingston & District Aylesbury, Bucks, 
Branch. . Brauch. 


98 etc., and concerts will at intervals 


relayed to the roof of the hall. The 
branch is indebted to Messrs. Saville and 
Co. for the erection of the studio at great 
expense. The League stand will be on 
the same lines as at Olympia for the 
purpose of enrolling members. On view 
at the League stand will be the historic 
set with: which Senator Marconi obtained 
his first message across the Atlantic, also 
a first lond-speaker, loaned by the 


Amplion firm. The show will be opened 


on Monday, November 8th, 1926, at 
2 p.m., by the Hon. Sir Arthur Stanley. 
G. B. E., C.B., M. V. O., the League chair- 
man. ö 
Hon. sec.: G. 
Road, N. 9. 


H. Hasemer, 9, Galliard 


Station 
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Activities in Ireland. 


The League . . i 
satisfactory progress in u | 
Belfast branch in particular beneßlei, 
considerably as the result of propagard | 
work carried on by officials ef the kra 
executive on the occasion of the recer: 
Wireless Trade Exhibition held in ne 
Ulster Hall. The League stand * 
the centre of much activity daring a 
run of the exhibition, and many radote., 
were initiated as members. The friend. 
action of the Ulster Wireless Trader: : 
Association in permitting — the Lespy: 
branch to establish ite- n 
at the Exhibition ire of 
charge is much 5 Dy the 
executive committee, of which Mr. P. B 
McCausland (Mount Vernon Lodbe Bier! 
Road, Belfast) is the energetic bee l 
secretary. 

The monthly meetings under t: 
auspices of the Belfast branch are 
happy: rallies of members, and aa i$ 
teresting programme for the ‘wnle 
months has been prepared, the first sG 
being a decision to form a technical sx 
tion, which will meet fortnightly. 

The branch has been in touch with th | 
Director of Education for Northern Ir 
land as to the steps being taken by i 
department with a view to broadesstiz: 
in the local schools the educational talk: 
etc., now being transmitted by th 
B.B.C. from Daventry. | 


At the October meeting of the Beliar 
and district branch, Mr. T. H. Ste 
man presiding, a resolution was paste 
that a Parliamentary campaign in sp 
port of clearly 5 and well establisbe“ 
League views and principles should te 
immediately dad en by League Head- 
quarters, and not decentralised for pr- 
vincial conduct, whereby the valve ef 
personal contact would be more than ont- 
weighed by the loss of League prestize 


k | 


due to any system of parochial invest- 
gat ion. 


Hon, sec. : J. Caughey, 22, Porsorbr 
Avenue, Belfast. 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


tw lve months as from Ist April last. 


ii the Secretary, The Wirelesa League, Chandos House. 
Palmer Street, Victoria Street, S. . I. 
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“ SCIENTIQUE” is a home training system on modern lines for all those 

who are handicapped through a lack of technical knowledge. It is not an old- 
fashioned course based upon text-book studies, but a highly efficient system on 

sound and modern lines which takes the place of a technical college training. 


IT IS NO LONGER AN EXCUSE TO SAY THAT YOU ARE NOT A 
TECHNICAL MAN—iT IS A CONFESSION OF STAGNATION. 


This is the age of engineering and the age of education and you cannot succeed 


to- day if you have no mechanical knowledge. 


„ SCIENTIQUE”’ not only trains your mind to think in an engineering way, but 
it fertilises your mechanical instinct and enables you to see clearly the principles of the 


subject. SCIENTI QUE was produced and is conducted by a well-known British 


Engineer and 1s based entirely upon the things that are essential in the life of an 
engineer. It does not follow the lines taken by schoolroom studies, but it concentrates 
upon the principles employed in the world of engineering. Those technical details 
that are no use to you later in life are eliminated in SCIENTIQUE ” so that your 
mind shall not be distorted by non-essentials, but design and calculation are investi- 
gated in the way in which the engineers of the world come into contact with them. 


„ SCIENTIQUE” progresses in a specific order so that the student auto- 


matically understands and appreciates the points as they arise, and by eliminating those 
details that are useless to him, the student is able to acquire a sound technical 
knowledge in six months at home. | 7 


If you have any ambition or if you value your success in this age when everything 
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is done by mechanical means you should write for free booklet The Engineering 


World laid bare.” 


If you are interested in mechanical problems, write also for leaflet “ What made 
the’ Walls of Jericho fall down?” cane ! 


Note new address: 


“ SCIENTIQUE,”  - . 
5, Beauchamp Place, LONDON, S.W.3. 


Advertisements for The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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IEMEN “FLUID” LECLANCHE CELLS 


for H.T. purposes 


J 


The new form of excitant which we supply with these cells renders them as 
clean and convenient to use as the so-called “dry” cell. “Creeping” 


of the salts is entirely eliminated and NOISELESS RECEPTION ENSURED. 
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H.T. 1 Size. It is more economical to purchase the larger size, having regard 
: to the ratio of output in comparison with the price. 
l | Weight 
aze ne | Dimensione gyera | menmun Eogpemieni etre, Ratio of outpat, 
JJ (ͤ-ö⁴ G 8 
Volts. Inches. Milli-Amps. ozs. l 
NH. T. i 1'55 14 dia. x 3ł high 5 3 1 
H. T. 2 1°55 1 „ a, ~ 10 a os 2 
H.T.3 1°55 I$ „, X 51 „. 20 6 5 


Complete batteries in wood boxes can be supplied for 50 volts (36 cells): 60 volts (44 cells); and 100 volts (72 cells). 


Our new catalogue, No. 650, of ‘‘ Siemens ” Radio Batteries contains a large amount of useful information on the Care, 
Maintenance and Selection of batteries for all radio purposes. It also shows how to obtain the most eficient service at the 
lowest operating cost. A copy will be sent post free on request. 


SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, 8.E.18 
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Straight Line Frequency | jn 
Condenser. WE 
Solid Brass End Plates Specia! Solid Brass Thrust Ball Race 
Brass Vanes, Gold Spindle and Cup giving perlec 
Finish, Polished Bearing. ensuring balance. 
Insulation Pieces delightful movement NO SPRINGS USED 


Thoroughly Insalated and solidly built 
Orders are now being accepted for this new model 


Note the Remarkably LOW PRICES |{___ ad Se e. 


= 
0005 14/6 0003 14/. 0002 - 13 / 6 OTHER “DEVICON” MODELS. P 
Handsome 4 in. Knob Dial with grub-screw may be supplied 27 extra. Model 2 Model 3 TRUE SCALE FRICTION BRIDGE TWIN | 
nanat Deliveries. Place your Ones tral De: 155 NOW. Don't STANDARD LOW LOSS Slow Motion Selectivity The Ideal Condenser 
esitat We know that the demand for this new Jevicon product : : 
will tax our production to the utmost. See your Dealer about it next 7/3 011,3 7/9 to 10/6 13/6 to 16/6 25;- 17/6 | 
ume you go out, USE A EVI CON“ FOR YOUR SET. | 


Every ‘‘ DEVICON” Condenser is Manufactured and Fully Guaranteed by 


THE RADIO DEVICES CO., Newdigate Street, NOTTINGHAM. 


Telephone 6798. Telegrams: DEVICON. 
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a A Description of the“ Canadian” 
14 es 

915 HE Bodmin transmitting station is built upon a 
anit strip of land, partly downland and partly farm- 
pn land, bordering the main Bodmin-Truro road, four 


And a half miles south-west of the town. from which the 
Station takes its name. me 
$ ee . 
crete walls, are divided into three sections: (1) the power 
house, battery room, and offices ; (2) the transmitter room ; 


Zéaining the power house and offices, is connected with the 

transmitter room by a short covered passage, and the 

absorber house stands in the angle made by these two 
uildings. | 


Power Supply. 


sby three-cylinder vertical four-cycle, solid in- 
m jection, heavy oil, cold-starting engines, each giving 165 
brake-horse-power at 300 revolutions per minute. Each 
of the engines is directly coupled by a flexible coupling 


to a g2-kilowatt compound- wound dynamo, by Newtons, 


of Taunton, delivering direct current to the main switch- 
board at 440 volts. These generators can be run singly 
or in parallel as required. : 
The following auxiliary generators, driven in each case 
"d by 440-volt D.C. motors, supply power for the various 
circuits :— 2 z 
Three“ main power ” alternators, by the Lancashire 
Dynamo Company, each having an output of 50 KVA 
single-phase A.C. at 1,009 volts 300 cycles. 1 
¢ Three ‘‘ drive power alternators, by the Electric 
Construction Company, each having an output of 1.2 
KVA single-phase at 220 volts 500 cycles. 
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The main buildings, which are steel-framed with con- 


and (3) the absorber house. The largest building, con- . 


A | 
The main power supply is provided by three Ruston 
and Horn 


and“ South African“ Shuckwave 


Transmitters at Bodmin, ‘Cornwall. 


Two ‘rectifier filament °’ alternators, by the Lanca- 
shire Dynamo Company, each having an output of 
20 KVA single-phase A.C, at 500 volts 300 cycles, for 
heating the filaments of. the main. and drive rectifying 
valves at 11 to 12 volts through step-down transformers. 

Two“ magnifier filament ’’ generators, by Newton’s, 


of Taunton, each having an output of 18 kW. direct 


current at 24 volts. - — ) 

Two oil engines and 440-volt generators, paralleled, 
will carry the full load of the two transmitters quite 
comfortably, leaving one in reserve. 


Rectifiers. 


Two sets of valve rectifiers are used to provide the high- 
tension D.C. anode supplies for each of the valve trans- 
mitters. There is one main rectifier and one drive recti- 
fier for each set. Each main rectifier carries a bank of 
sixteen Marconi MR7a valves, and each drive rectifier is 
a self-contained unit carrying two Marconi MR7a valves 
and condensers. | 


* 


Transmitters. 


The ‘‘ drive,“ or master oscillator, which is thé most 
important unit for maintaining constancy of due le 
is entirely screened from the rest of the circuits. The 
transmitter is controlled by the “ drive,“ which main- 


tains the intermediate and main oscillatory’ circuits on 


the drive“ frequency. i 
The oscillatory circuit of the ‘‘ drive’’ or master 

oscillator is coupled to another oscillatory circuit known 

as No. 3 magnifier. This is in part an amplifying cir- 


cuit, and in part a stabilising circuit, which, by acting 


as a buffer between the “rive and power circuits proper, 


te 


eth epee 


mum, and this is obtained 


No. 2 magnifier, which, in 


Anodes is used in the main 
power circuits in preference 
th water- cooling, because in 


Ór t 


The Wireless Beam.— 

helps to maintain the con- 
stancy .of the drive wave- 
length when keying. As in 
the case of the drive, the 
No. 3 magnifier is completely 
screened. No. 3 magnifier 
is coupled to still another ox- 
cillatory circuit known as 


turn, is coupled to the grid 
circuits of No. 1 magnifier, 
the main power oscillator of 
the transmitter, in which oil- 
cooled valves are employed. 

Oil-cooling for the valve 


short-wave work valve capa- 
city and resistance losses 
must be reduced. to a mini- 


more effectively with an oil- 
than a water-circulating 
system, as oil is in itself a 
good insulator. | 

The transmitter may con- 
sist of three or four panels, according to whether one or 
two distinct wavelengths are to be used. In the stations 
now being erected for communication between Great 
Britain and the Dominions two wavelengths may be used, 
and each transmitter has four panels. 

Starting from the left, Panel A contains No: 1 magni- 
fier, or the power oscillator, and the H.F. coupling cir- 
cuit to the feeders, which convey the H.F. energy to the 
aerials. The valves used are two Marconi type CAT2 
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Pig. 2.—General view of the transmitter room. 
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Fig. 1.—A corner of the power house showing rectifier panels im the background. 


oil-cooled valves. The filament, grid, and anode seals y 
cooled by air blast. The high-tension D.C. anode suf 
is available at approximately 8, ooo to 10,000 volts, zi 
the grid negative biasing voltage when working is ef- 
proximately 400. During normal working on test te 
total anode input to the two valves has been approximatry 
18 kilowatts at a feed of 1. 1 amp. per valve. The hig- 
frequency circuits of this panel can be chan 5 
from the shorter to the longer wavelength, or e 
Pane! B conta e. 
magnifier in the upp 
This magnifier p 
pover to the grids ofifo. . 


magnifier: It has £ 
coni MT9F air-coafé 
with a filament: 


of approximately: %8 
a current of 122 ani 
valve. The anode siii : 
these valves is take 

the 10,c00 v. D.C. 1 
the absorbing resistans x 
also certain breaking~ 80. 
resistances. In the’ nat 
ing condition the hig 
tension anode vo 1 
about 5,000 and the feed i:: 
milliamps. In the ‘ spx- 
ing condition these ales 
oscillate so weakly t- 

No. 1 magnifier fails 

oscillate at all. The mag 

fier grid negative , bias. 

voltage when the set is wai | 


é 


ing is approximately 3°- 
4 40 
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rue Wireless Beam.— 
The filaments are supplied 
ffrom the same motor genera- 
for as for Panel A. The 
No. 3 magnifier occupies the 
‘left-hand compartment of 
cg screening box in Panel 
and drives the grids of 
PA 2 magniſier. Tie H. F i 
circuit is the same as in 
No: 1 and No. 2 magnifiers, 
(except that one waive is re- 
‘placed by a condenser. The 
Wal¥e is a Marconi MTTo 
air cooled valve, which 
takes 7.5 amps. filament 
current and requires a 
Voltage of approximately 
12. 5. The normal high-ten- 
Sion supply is 1, 900 or 2,000 
volts, and the feed about 80 
to go milliamps. The drive, 
Which. occupies the lower 
right-hand compartment of 
the screening box in this 
panel, has the same high- 
tension and filament lighting 
supply as for No. 3 magni- 
fer, the anode voltage and 
feed current being approxi- 
mately the same as that of 


1 


ae 


Fig. 3.—The Canadian beam transmitter. 


No. 3 magnifier. The valve is an air-cooled MT ro, as 
in No. 3 magnifier, and the circuit, which is self-oscillat- 
ing, drives the grid circuit of No. 3 magnifier. 

Panel C is identical with Panel B, except that it is 
designed for working on a different. wavelength. 

Panel D contains the main and sub-absorbing and 
keying circuits which divert the high-tension supply by 
means. of two Marconi type CAM2 oil-cooled valves 
in parallel, through resistances during the spacing periods, 
and so keep a constant load on the generators. Simul- 
taneously with the shunting of the supply through the 
absorbing circuits, the voltage on No. 2 magnifier anodes 
is dropped to about 600. ‘The keying current from 
the high-speed signalling relay fitted on this panel is 
stepped up to the grids of the CAM2 valves through 
two Marconi type DETr valves in parallel. The CAM2 
valves take a filament current of 25 amps. at 18 volts. 
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Fig. 4.—Standard wavemeter for checking transmitted wave. Fig. 5.—Schematic diagram showing layout of transmitter panel:. 
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The Wireless Beam.— 

The transmitter is operated through an A.T.M. relay 
to which is connected an adjustable condenser and ad- 
justable resistance for balancing purposes, a spare relay 
being also provided to which connection can be made by 
means of a change-over switch. 

Each transmitter is mounted on a concrete raft floated 
on Coresil cork pads to prevent mechanical vibration 
being transmitted to the high-frequency circuits and valves 
on the panels. 7 | 

i Keying. 

The method of keying is so arranged as to keep the 
load on the power supply constant. During ‘‘ mark- 
ing; the high-tension power is thrown on to the main 
magnifiers, but during spacing the power is shunted 
through an equivalent load by means of the panel con- 
taining the absorbing valves and resistances. These valves 
àre made conductive or non-conductive as their grids are 
thrown positive or negative by the keying relays, the 
effects of which are stepped up through a small circuit 
known as the sub-absorber directly influenced in its turn 
by a low-current land line relay. In their conducting 
state the energy is mainly absorbed by the mat resistances 
which are contained in the absorber house, the small 
building near the transmitting room. This method of 
keying has the great advantage that there is only one 
small relay between the land line and the transmitter, 
which means only one small mechanical motion. The land 
line controlling apparatus and a beat note amplifier and 
loud-speaker for checking outgoing signals are mounted 
on a separate table. 


Call Letters and Wavelengths. 


The Canadian transmitter at the Bodmin Station is 
arranged for transmission of signals to Canada on just 
over 26 metres, which was the wavelength used during 
the official test. As an alternative, the transmitter has 


Fig. 6.—Exterior of 
t South African aerial system. 


transmitter bouse showing feeders to 
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Fig. 7.—Interior view of aerial c ling box with side remeni 
showing g coiis. 

been arranged to be able to work on a second wavelent 

from the other aerial bay. The call letters of te 

England-Canada service are GBK. 


Feeder System. 

Very careful attention has been paid to the design 2 
construction of the feeder system through which & 
aerials are fed with high-frequency current from t 
transmitter house. The feeder must be air-insulated € 
avoid loss, and for this purpose it is made of two œ% 
centric copper tubes. The outer tube is earthed # 
carried on iron standards driven into the ground. T! 
inner tube is insulated from the outer tube by poet 
spacing insulators. This arrangement ensures the fe% 
being both mechanically and electrically symmet"! 
within fine limits throughout its length. 

The length of feeder tube from the transmitter 
each individual aerial wire of that particular aerial s7 
is exactly the same. Two feeders for each service .“ 
Canada and South Africa,—one for each wave bw- 
run from the transmitter building along the front el! 
aerial system at about one hundred feet from the d 
line of the masts. As there are five masts for each & 
vice, forming four bays, two of which are allocated i 
the aerial system for each wave band, one feeder ia 
from the feeder ammeter box in the transmitter rom 
the centre point of each pair of bays. At this p 


by 
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there is a junction box which divides into two branches, 
dne going to the centre of each bay. Here there is 
inother junction box, and the feeder is again divided 
oqually and branched as before, the process being con- 
inued until there is one branch for- each pair of aerial 
wires. At this point there is an aerial coupling box in 
which the feeder is again split up, so that there is an 
ndividual feed to each “aerial 8 

wire. It is arranged that a 
transformer may be placed 
in each feeder junction box 
to assist in balancing the 
feeder system so as to ensure 
he equal distribution and 
correct phase relation of tlie 
urrents to each aerial wire. 

n addition to these coils, 
Indenser tubes, consisting 

f short lengths of feeder 
ubing, may be fitted at the 
oupling boxes for the same 
urpose: . 
In each aerial coupling 
wx (see. Fig. 7) there are 
wo coils, mounted on porce- 
in insulators. Both coils 
te connected at the bottom 

o the casing of the box, . 
vhich is earthed, and tap- © 
ings from the feeder tube 
ind aerials are connected to 
suitable points on each coil 
pvhich then act as auto- 
transformers. The lead-in 
‘rom each aerial is brought 
hrough a porcelain insulator 
it the top of the box. These coils may also be employed 
is series inductance if required. It should be noted that 
the aerials and feeders are 
so adjusted that the sum of 
the system acts as a pure 
resistance load on the trans- 
mitter so that there is no 
reflected wave up and down 
the feeder system. 

At the point where the 
feeder system for each ser- 
vice leaves the transmitter 
house there is an ammeter 
box containing a change-over ~ 
link which can be connected 
to either feeder. On the 
internal side of the link two 
loops of feeder tube are so 
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wow mean , 
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arranged that three high- 
frequency thermoammeters 
come into proximity 
although actually situated 


Pig. 9.—Polar cur equally at distances of 32 
beam aerial at ne deat, feet apart along the feeder. 
with two bays ft. king on Any reflected waves in the 

6-080 metres. © °° feeder system, as the result 
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Fig. 8.—Canadian transmitter mene svstem showing balance weights. 
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of something having gone out of adjustment, are imme- 
diately indicated by different readings on the three 
ammeters. By keeping a watch on these ammeters the 
correctness of the adjustment of the whole feeder system 
can be observed and maintained. i 

ö Masts and Aerials. 

The layout of each row of five masts is arranged so 
that the great circle bearing on the distant station with 


The aerial wires are on 
right and reflectors on the leit. 

which that particular system is designed to communicate 
is at right angles to the line ot masts. As the beam 
leaves the aerial system at right angles to the plane of 
the masts and necessarily follows the shortest, or great- 
circle track, the distant station must be in the centre of 
the beam, and will therefore receive the maximum 
strength of signals. The exact orientation is as 
follows :—Canadian line of masts, 157° 52in. W. of 
true North; South African line of masts, 70° 4/in E. 
of true North 

The details of aerial construction have : a definite rela- 
tion to the wavelength-used. In the case of Bodmin there 
are two different wavelengths to be radiated. The one 
now in operation is 11,500 kilocycles, approximately 26 
metres; the other is not yet fixed. The aerial used for 
the 26 metres wavelength occupies two bays. With this 
wavelength there are 32 aerial wires in all, 16 in each 
bay, and 64 reflecting wires. 

Fiach short-wave aerial wire consists of three sections 
linked by inductances, or phasing coils, the whole unit 
being attached, top and bottom, by means of insulators 
fitted with corona rings. The short-wave reflector wire 
consists of five lengths of wire separated by insulators 
between each section. 

The design of the aerial and reflector system is identical 
at both the transmitting and receiving stations. 
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News from All Quarters: By Our Special Correspondent.: ao 
Date of Geneva Scheme The New Commission Maiting for the Charter—Oscillators’ . 


The Great Sbuffle. manner as the P. M. G. has circumscribed A Thought for the Week. 
From a reliable source I hear that the the activities of the Broadcasting Com- The British Broadcasting © 
‘wavelength changes under the Geneva pany: seems to spend its declining y 
scheme may be expected to occur on or Will the new Corporation be granted declining to 9 a 
about Sunday, November 14th. any - freedom respecting alterations in 8 1 
Stalag wavelength and power, the erection- of > — 
wes new stations, or the closing of existing Cutting Costs. 
The Commission. ones? Despite the complaints of x 


What is going to happen to British Will the coming charter make ıt a con- -well-known artists that the k ae 
Broadcasting? The Postmaster General dition that any scheme respecting a offering paltry fees, certain 


has at last divulged Perg > which « Wireless University“ will be con- ought to be contradicted. There is | 
had already leaked out, concerning ducted independently of the normal pro- truth, for instance, in the base à | 
appointments to the Broadcasting Com- grammes, and that such a scheme will that fees wili shortly be s 
mission. The new board will consist of : hurry the development of the regional that, as a substitute, the BBC. ull 1 
ae mr, c} ee eee st-tions about which we heard so much a free cups of ae aa 
ord \aintord (vice-chairman). little while ago? ‘‘ Morphia wo better.“ ae t 
Sir Gordon Nairne, Bart. ‘ doctor is said to have remarked. = Af : 
Dr. Montague Rendall, Wee Re ae 
Mrs. Philip Snowden. The Regional Scheme 
These sage set will be known as * ; P : Broadcasting in Denmark. ; 
Governors of the British Broadcasting These are just a few of the questions Attempts are being made to . 
Commission, while Mr. J. C. W. Reith, which await answers. With regard to the Copenhagen programmes in D 
the present managing director of the the first query, I hear that ey eee and Sweden. During i 
B.B.C., will be appointed Director- in the licence fee is extremely impro - performances from the Royal 
General. able. As for the regional stations, we at Copenhagen as well as from r 
0000 shall be lucky, I think, if they are in House at Stockholm, have been si ‘ 
Who's Who. operation before Christmas, 1928. ously broadcast from all the * in 
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Lord Clarendon, whose age is 49, is 
an Under Secretary of State for Foreign 
Affairs, while Lord Gainford, the only 
governor whose name has been asso- 
ciated with broadcasting since its early 
days, is chairman of the County of Lon- 
don Electricity Supply Co. Mrs. Philip 
Snowden is well known, not only as the 
wife of a former Chancellor of the Ex- 
chequer, but as a prominent worker in 
the feminist cause, and an advocate of 
temperance. Dr. Montague Rendall. was 
headmaster of Winchester School from 
1911 to 1924, and Sir Gordon Nairne is 
a director and late comptroller of the 
sank of England. 

0000 
Waiting for the Charter. 

This is all fairly interesting, but I 
do not think that the appointment of 
such a board means that we can fold 
our arms and shut our eyes in the sure 
and certain hope that ‘‘all will be well.” 
We must first see the charter. 8 5 n } 
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Pertinent Questions. 


il. the charter retain. the: licence fea 
2 n 3 e DENMARK'S NEW STATION. A view in the stodio at Copenhaaanl 
a 8. ui it place any ! ve ae station orchestra. Arrangements have been made for the simultaneous t 
revenue of the corporation in the same of certain Copenhagen programmes throughout Denmark and Swedes 


Ory = a4 


OO le i 
-> 
* . 
a 


NOVEMBER 3rd, rad. 


Swedish stations. The broadcasting 
authorities of the three Scandinavian 
countries have some ambitious plans in 
view for interlay work during the coming 
winter. 
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A George Grossmith Programme. 

My Programme, prepared by Mr. 
George Grossmith, is to be one of 2L0’s 
features in a few weeks’ time. 
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“Let Your Friends Listen.” l 
| The number of receiving licences now 
¿ issued is 2,105,000. It seems a little 
doubtful whether the 24 million mark 
wil be reached this year, though there 
is no knowing what National Wireless 
Week will accomplish. ‘Let your 
friends listen —and bring the figure to 
three million ! 
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Dilemma in South Lon ion. 

„All is not static that twitters,” 
Shakespeare might say if he were writ- 
ing a modern drama with scenes laid in 

Coulsdon, Norbury, Hayes and other 
backwoods of South London. 

Residents in these districts are com- 
plaining bitterly of atmospherics, but 
as the trouble appears to be practically 
absent in other parts, we can make the 
deduction that atmospherics are not 
responsible. What seems probable is 
that the cause is the newly electrified: 
portion of the Southern Railway, with 
its overhead conduit system. To ask 
the railway company to shield their track 


E 


might cause still further disturbance by 


the creation of an eectrical atmosphere 
in the S.R. board room. So what can 
South London do about it? 
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“My Programme.“ 

Among the prominent people whose 
names have been mentioned in connec- 
tion with the My Programme series, 
for which The Man in the Street and 
Mr. Pat Hendren have already provided 
‘broadcasts, are Mr. Bernard Shaw and 
Mr. J. L. Garvin. A programme by a 
‘woman will also be arranged. 

©2000 


Germ Barrage at 2L0. 
Visitors to Savoy Hill should be pre- 
pared for sbocks. At the present moment 
anybody may be subject to a gas attack 
without warning. | 
Entering the building last week, I 
found myself confronted by a youth who 
had sprung from nowhere, brandishing a 
disinfectant spray. Recovering from the 
effecte of the inoculation, I ascended in 
the lift, to receive another dose of dis- 
infeclant as I alighted. . This sort of 
anti-germ barrage goes on all day, be- 
canse, I hear, an epidemic of influenza 
is threatened. It seems a pity that the 
spray cannot be broadcast. 


-UY w 
Famous Pianist at Belfast. 
- Laffitte,’ the well-known pianist, is to 
visit Belfast this evening for the first 
time. He will play the Cesar Franck 


symphonic Variations. 
A 45 
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The variety programme on Friday next 
is to have a Guy Fawkes flavour. 
0000 


Oscillators’ Night. 
to be ‘Oscillators’ 


Saturday is 
Night” this winter. Whisht! Do not 
misunderstand me. Remove your hand 


from that coil holder. Thank you. 
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FUTURE FEATURES. 
Sunday, November 7th. 
LoN Dbox. — Special relay of Hugue- 
not Service from Crypt of 
: Canterbury Cathedral; Star 
: Ballad Concert. 
BIRMINGHAM. — First Concert of 
Beethoven Centenary Series. 
NEWCASTLE.—Symphony Concert. 

Monday, November 8th. 

Lonpon.—All British Programme; 
by Massed Military Bands. i 
Griascow.—Scottish Towns Series 
Motherwell Programme. 
EDINBURGH. — Station Pianoforte 
Quartet. 

Tuesday, November 9th. : 
Lonpon.—Variety Programme. : 
MANCHESTER. — Tuesday Mid-day : 

Society’s Concert from Houlds- 

worth Hall. | 
Be.rast.—Variety Programme. 


Wednesday, November 10th. 


Lonpon. — Chenil Chamber ` Or- 
chestra. 
BournemoutH.—Wynne Ajello (so- 
prano); Walter Glynne (tenor). 
MANCHESTER.—Besses o' th’ Barn 
Band. l 
Thursday, November 11th: 
Lonpon.—Armistice Day Service 
from Canterbury Cathedral. 
CarpirF.—War Memorial Service 
from the Cenotaph. 
MANCHESTER. —Armistice Day Ser- 
vice and Ceremony relayed 
from Albert Square. 
NEWCASTLE.— Armistice Day Ser- 
vice relayed from Newcastle 
Cathedral. 
Grascow.—Armistice Ceremony re- 
layed from the Cenotaph, 
George Square. 
ABERDSEN. —Armistice Day Service 


%%, Se RSSHSESESSOHE SC HSS Les reaerteendecacs 


relayed from West U.F. 
Church. i 
Brcrast.—Armistice Day Service 


relayed from 
Grounds. | , 
Friday, November 12th. 
LoNDON.— The Yellow Jacket,” 
Chinese Play in three acts. 
: GLASGOW.— Post Armistice Songs. 
Bx raSTr.— Concert by Belfast Phil- 
1 harmonic Society. 
_ Saturday, November 13th. 
Lonpon.—Star Revue by Graham 
John. í 
MANCHESTER. — Grand 
Concert. 
Duxnet. —‘ The Glass Panel.” one- 
act play by Arthur Black. 


the City Hall 


Orchestral 


. 
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Every Saturday night the B.B.C. will. 
broadcast a tactful little announcement 
drawing attention to those districts 
which are feeling the effects of oscil- 
lation. Fatherly cautions will be 
administered together with a little sound 
advice. . | | 

Very wisely the B.B.C. has decided 
that six complaints must be received from 
any one locality before it can enjoy the 
distinction: of being named. 
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Comfort for Comédians. 


What percentage of the total number 
of broadcast receivers are actually in use 
on a normal evening? This question is 
raised not by battery manufacturers but 
by several music-hall comedians who con- 
tend that payment for broadcast, turns 
should be proportionate to the size of the 
audience f 

The B. B. C. is beginning to recogniso 
that a comedian who scatters all his 
brightest gems to the listening world is 
spoiling his chances of securing audiences 
in the theatres he may subsequently visit. 
Period contracts are now being signed 
whereby comedians will be able to tour 
the provincial stations one at à time, 
instead of by S. B., with a correspond- 
ing increase in their fee covering a 
period of a week or more. 

0000 


An Impossible Census. | | 
If entertainers persisted in the demand 
for fees commensurate with the size of 
their audience, and if such a census were 
possible, it would be only fair to the 
B.B.C. if the figures were taken towards 
the end of the comic ' turns.“ But 
would that be fair to the comedians? 
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A German View. l 
The supposed conflict between broad- 
casting and the entertainment industry 
formed the topic of some interesting 
remarks made recently by Herr Sachse, 
of Berlin, at an extraordinary general 
meeting of the International Music Hall 
Managers’ Association held at Dusseldorf. 
„Broadcasting, said Herr Sachse, 
“appeals to a much more numerous 
pubiic than that which we have ever 
been able to gather in the total number 
of our establishments. Among its public 
there are truly masses which have never 
hitherto taken any interest in the stage. 
music-hall and cabaret shows, and 
which, having made the. acquaintance of 
our productions through the inter- 
mediary of broadcasting, have been won 
over to us as an entirely new public.” 


0000 


The Queen's Hall Conun rum. 

The remarks of Herr Sachse are in 
violent contrast to those of Mr. William 
Boosey, who asserts that the future of 
the Queen’s Hall as the home of classical 
music is jeopardised by the ‘ subsidised 
concerts of the B.B.C.” 

It seems to me that Mr. Boosey has 
probably to thank broadcasting for the 
advent of a good many patrous whose 
enthusiasm for classical musie is directly 
© eue to the efforts of the B.B.C 


General Notes. 


transmitting aerial to a single-wire down- 
lead 33 feet high with a single-wire 
counterpoise 30 feet long and 5 feet high 
and, with a power of 6 watts, obtained 
from a hand generator to a Marconi 
DEA valve. He worked the following 
stations, all on about 45 metres, within a 
period of seven days: 
A 1A, ‘Arctic Circle, on two evenings, 
and R4, 1,400 miles. 
SMWR, Stockholm, R6, 900 miles. 
11DO, Rome, R5, 900 miles. 
OFZ, Austria, R5. 
PIAE, Portugal, R4, 1,000 miles. 
FA8S8R, French Algiers, R5, 1,000 
miles. 
YS7XX, Yugo-Slavia, R5 
DMT, Copenhagen, R6, 700 miles. 
S 280, Helsinki, 6, 1,100 metres. 
W o OOo 
Mr. K. J. Morée, chief of the Tjililin 
Radio, Tjimahi, Java, sends the follow- 
ing particulars about these stations :— 
ANB 6,600 and 10,000 metres, 
100 kW. ‘Telefunken alternator. 
ANF and AND, 30-50 metres, 3 kW. 
valve, Mesny-Eccles-Jordan system. 
0000 


Mr. J. A. Partridge (G 2K F) sends in 
an interesting communication from Mr. 
T. H. Harris, of Enfield, near Sydney, 
N.S.W., on the subject of reception of 
British stations in Australia. He states 
that signals come through best on the 
30-34 metre band, where statics are 
seldom troublesome. 
band many signals, of R4-5 strength and 
under, are lost owing to atmospherics. 
- Between November and March is the 
best ‘season for the ‘reception of tele- 
phony. Mr: Harris, who listens regu- 
larly between 4 a.m. and 6 a.m., Sydney 
time (6.0 p.m. to 8.0 p.m. G. M. T.), says 
that the two wave-bands seem rather 


peculiar in their receptability. Some- 
times he gets good signals on the 
45-metre wavelength, while those on 


32 metrés are weak, so he advises British 
transmitters to try both wavelengths. 
He specially reports good telephony from 
G NM, G5NJ, and G 6AH. * 
Incidentally, he mentions that Mr. 
D. B. Knock (A2 NO) is constantly on 
- the look-out for two-way communication 


with his old friends in Great Britain, 


especially by telephony, that he (Mr. 
Harris) has already heard 200 European 
amateurs since August, 1925, and that he 
greatly prefers the European broadcast 
programmes to those from the United 
States. 
00080 

Mr. A. C. de Groot (EI PKI). Rongga, 
Java, is transmitting on 33 to 34 metres, 
using the Mesny circuit published in our 


issue of May, 1924, and has been in twb- light. 


Mr. A. J. Baker (G 6QH), 23, Third 
Avenue, Bush Hill Park, Enfield, informs 
us that on October 11th he altered his 


On the 42-45 metre 


way communication with many stations in 


Australia, New Zealand, U.S.A., Japan, 


and would like to get into touch with 


British amateurs. 
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Reception of American Broadcasting. 


We are able to give below an illustra- 


tion of the receiver used by Mr. A. E. 
Davis, which is the Reinartz set recently 


described in Zhe Wrreless World, but 
modified by making interchangeable coils, 


adding a potentiometer and two stages of 


L.F., making, he says. as good a three- 
valve set as I have ever handled.” He 
also reports the reception of U 2XAD on 
September 27th and 2&th and October 
Ist, 4th, 5th, 8th, 11th and 12th, the 


_- transmissions being from 7 to 5 p.m., 
Eastern 


Mondays, 


standard time, on 
One was 


Thursdays, and Fridays. 


evidently the description of a baseball 
match in which the cheering of the crowd 
could be plainly heard. | 


The three-valve receiver with which 
Mr. A. E. Davis heard U 2XAD at 
Oxford, as recorded above. 


A correspondent from Shrewsbury has 


followed the working of U 2XAF for 


many. months since it was operating 
from above 40 metres down to its present 
wavelength of 32.79 metres. Reception is 
carried out on 0-v-1 for headphones with 
one additional L.F. stage for loud- 
speaker, the aerial being 35 feet span 
flat top inverted L, 35 feet high, and 
earth to a waterpipe. During the past 
summer he has heard the station at times 
when three-quarters or more of the 
distance would have been in full day- 
He gives the following list of 


- =- 


* 


stations heard: - October 4th, U 2X4). 
on 26.8 metres, 8.50-10 p.m, G. M. I. 
October 9th, U 2X Ak, on 32.79 metres 
11.25-12.30 p.m., G. M. T.; October 12 
U2XAD, 9.35.10 p.m., and U2XAF, 


11.15 p. m.-12. 30 a. m., G. M. T. 
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Another correspondent, in Kent, fad 
that transmission on 22 and 26 metrs 
from U 2XAE gets weaker as darkness 
increases over the Atlantic, in contrai 
to U2XAF, which becomes mz 
stronger. During the past month he bs 
generally had no difficulty in gett 
2XAF on the lo- speaker with thre 
valves. . 

U 2X AF sends out a complete schedu+ 
of the week’s work at 23.40 G. M. T. = 
Saturdays (in Morse), and usually trass 
mits the WGY programme fra 
23.30 G.M.T. His experimental trass 
missions from 19.00 to 22.00 G. M. 
are irregular. 

o o Oo l 

New Call-signs Allotted and Statiom 

Identified. ; 
D7XU H. Norgaard, 33, Livjaegergade, Copenhagen. 
D7ZG H. T. petersen, Fribo, Ostra, 
Nörresundby, Denmark. * 
EAR 26 E. Estalella, Avenue del Puerto 65, Vans 
EAR 28 J. B. Novo, Patio de Madres 13, Santiago. 
d 240 O. H. Relly, Cavinwood, Willmgden R- 
Eastbourne. Transmits on 23 4 

metres. (Ch of address.) 
G 2A0Z (Art, A. (Ex 018. P. R. Solder, 76, Alen 
i 2a, Watson's 
(br 


2820 (Art. A.) M. W. Pilpel, 38, Purley Are. 
* „ . of address} 
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G5UD W. Driver, 3, The Crescent, Waltham. 
Transmits on 23 and 45 metres. 
G SWI a D. Homi Virginia Water Cotte, 


G6FZ H. E. Tavlor, Warkworth, On" 
: of address 
G6QW (Ex 2 AZP} W. B. Weber, 2, Balmoral R. 

St. s, Bris Transmits oa ê @ 


. 440 metres. 3 
d RO (Portable.) O. H. Relly, 29, Ocklyng: K 
: Eastbourne. 
G SWA E. M. Withers, “Grevcote,” Wisc 
Road, Basingstoke, Transmits œ H 


| 


G6YA Bradford-on-Avon District Radio Society 
GIRAFD (Art. A) R. S. Holden, 110, Glenwood >. 
ast. 
GW 140 D. G. Kennedy, 21, Morehampton R 
Dublin 


1180 3 Viale Bianca Maria 4, M. 
(Change o ' 

LA1E Lorentz J Varvaslingen 1 
Vestlandt, Bergen. i, 

LIT1B W. Hinentalis, Aukst, Karin, Kursai, Kass 
Lithuania. À 

R2WP W. N. Paramonow, Neglimmey r 
Moscow. 
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NEWS FROM THE CLUBS. 


Secretaries of Local Clubs are invited to send in for publication club news of general interest. All photographs published will be paid for. 


Open Night at Bristol. 
Mr. Oswald Carpenter gave an in: 
teresting impromptu talk on various 
wireless topics at the Bristol and Dis- 
trict Radio Society’s meet ing on October 
22nd. Among the subjects touched upon 
were modern microphones and cone type 
loud-speakers. Amusement was caused 
later when the weekly ballot was won by 
the visitor, Mr Carpenter himself! 
The society will hold an open night on 
November 5th, when members are in- 


vited to bring sets and components for 


demonstration. 
Hon, secretary: Mr. 8. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 
0000 


Tottenham Exhibition Triumph. 

Over sixteen hundred people attended 
the Tottenham Wireless Society’s Ex- 
hibition and Demonstration, which was 
held on Thursday, October 21st, and 
proved a tremendous success. Owing to 
the huge crowd a great many persons 
were unable to take advantage of services 
offered by the test stands, and the com- 
mittee are arranging for an ordinary 
meeting night to be set aside for this 
purpose in the near future. 

The exhibition was formally opened 
with an interesting , speech by Prof. 
A. M. Low, who subsequently gave a 
kaseinating demonstration of the audio- 
meter. : ' 

Numerous visitors were supplied with 
membership application forms, and 
zereral new members were enlisted. 
Some noteworthy points concerning the 
history of this live society were men- 
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FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER Jrd. 


Institution of Electrical Eng:neers. Wire- 
lese Section —At 6 p.m. (Light refresh- 
ments at 5.30.) At the Institution. 
saroy Place, W.C.2. Inaugural Address : 

e 2 


ORE Chairman, Prof. C. L. Fortescue, 
Wireless and Experimental Association. 7 
At 8 pm. At the Camberwell Central: 
Library, ‘Peckham. Lecture: Sub- : 


marine Telephony,” by Mr. Ricketts, of : 
Siebe Gorman and Co. - N 2 
Barnsley and District Wireless Association. È 
Ates p.m. At 22, Market Street.: 
Simple Elements of Wireless and Demon- : 
stration on Transmitter. (Lecturer, Mr. 
ie W. Wigglesworth.) 
dinburah and District Radio Sorciety.— 
i 8 p.m. At 117, George Street. 
ences Meeting and Visit to Telephone . 


Muswell Hill and District Radio Society. : 
Tak „8 Pm., At Tellington School, i 
a erdown, N.10. Demonstration’ ofa 3 

„man G. ralre Uni-Control Receiver by. 


var Richard and James Carrey. 


' London = Experimental Radio 
er . 1. 75 PERE ermionic Valves,” 


„„ NOVEMBER 4th. 
z Ava and Hendon Radio Society. 
feld - t the Club House. Willi- 
5 Golders Green, N.W.11. Lec- 
Broade ine „Development of Valves in 
o thee ‘ng, by Mr. F. E. Henderson 

e General Electrie Co., Ltd.). 


Son ONDAY, NOVEMBER Sth. 
Opes Nien? District Padio Sorietu— 
Street, , at St. Moren's Hall, Part 
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AT THE TOTTENHAM SHOW. Apparatus on view on the short wave transmission 


stand at the Tottenham Wireless 


iety’s Exhibition. 


The event was a huge 


success, being attended by more than sixteen hundred visitors. 


tioned in the exhibition programme. 
Founded in September, 1922, the society 
now possesses a varied and valuable col- 
lection of sets, measuring instruments, 
and components available on loan to 
members. Free technical advice is pro- 
vided on all radio matters, and instruc- 
tion is given in transmission and long 
distance reception. 
tains its activities throaghout the year. 
Hon. sécretary : Mr.. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.15. 
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Constructing Loud-speakers. 


Loud-speakers of the paper cone type 
formed the subject. of an_ interesting 
demonstration at the Muswell Hill and 
District Radio Society's meeting on 
October 20th. Mr. Cauldwell exhibited 
and described the construction of a num- 
ber of pleated speakers, and was fol- 
lawed by Mr. Anderson, who demon- 


‘strated a cone loud-speaker built to fit 


inside the boss of an aeroplane propeller. 
This instrument gave particularly good 
reproduction of low tones. 

Hon. secretary: Mr. Gerald S. Ses- 
sions, 20, Grasmere Road, Muswell Hill, 
N.10. 
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Is H. F. Amplification Worth While? 


Is one stage of high frequency am- 
plification worth while? ” was the ques- 
tion debated at an enthusiastic meeting 
of the North Middlesex Wireless Club 
on October 13th. Speaking in favour of 
H.F. amplification, Mr. Forbes admitted 


The Society main- 


that in London, and on wavelengths be- 
low 200 metres, there was not much ad- 
vantage to be gained, but he considered 
that the general improvement in effi- 
ciency justified the small extra outlay. 
Mr. Gartland, who answered the question 
in the negative, maintained that as much 
advantage could be obtained from the 
judicious use of reaction, properly con- 
trolled so as to be smooth in action, as 
from the addition of one H.F. valve with 
its necessary damping devices. Mr. 
F. T. Chapple, the chairman, io summing 
up, said that the keenness of the debate 
indicated that the best course would be 
for the two protagonists to bring their 


apparatus to the club! 


Prior to the debate Mr. Laister demon- 
strated a one-valve portable receiver, 
using only a frame aerial Sin. x12in., 
which gave excellent results, although 
the instrument was operated in a corru- 
gated iron building. 

Hon. secretary: Mr. H. A. Green, 100. 
oe Grove, Wood Green, London, 


00 00 


Transmission on Five Metres. 


At the Streatham Radio Society's meet- 
ing on October 7th Mr. F. L. Hogg gave 
an interesting description of transmis- 
sion tests carried out during the summer 
on wavelengths of the order of five metres. 

A number of interesting fixtures have 
been arranged for the winter session. 

Hon. secretary: Mr. H. Bevan Swift, 
49, Kingsmead Rd., Tulse Hill, S.W.2. 
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“The Wireless World” Information Department Conducts 
a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 


separate question must be accompanied by a 
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Using the Electric Light Mains as an 
Aerial. 


Some time ago adapters were advertised. 


fur connecting to any electric light 

socket in order to use the house wiring 
system in place of the aerial and 

earth. Is ıt possible to experiment 

with this method without gaing to 

the expense of purchasing one of 

these adapters, as I understand that 

the method ts not always auccessful ? 

H. M. B. 


These adapters consist of an ordinary 
electric lignt adapter. and a fixed con- 
denser, the condenser serving the purpose 
of readi:y by-passing all H.F. currents 
picked up by the mains to the lead coming 
from the aerial terminal of the receiver, 
which of course is connected to the other 
side of the condenser. Usually this 
method was only satisfactory on the local 
station, and even then success could not 
be assured. A test is really the only reli- 
able method of determining whether this 
system would be successful in any particu- 
lar locality. i 


TERMINAL OF SET 


al; i E i ` ' 
Fig. 1—Method of fixing tinfoil band for 
using mains as aerial. 


A rough test can easily be made by 
wrapping a piece of tin foil round the elec- 
tric light globe, a wire being attached to 
the tin foil and led down to the aerial 
terminal of the set. The system then 
operated by virtue of the capacity exist- 
ing between the tin foil and filament 
throngh the glass globe, which acted as 


u a dielectric, 
reasonably good results on the normal 


Each 


stamped addressed envelope for postal reply. 


This method usually gave 


broadcasting wavelengths, but poor 
results on the Daventry wavelength owing 
to the higher impedance which it offered 
to the lower frequency corresponding to 
the Daventry wavelength. There was, 
however, not the slightest danger of 
shock, of damage to set, or of blowing of 
fuses, using this method. 

A more reliable method is to use an 
ordinary adapter from which a wire is led 
to one side of an ordinary fixed condenser 
of 0.001 mfd. capacity, the other side of 
this condenser going to the aerial ter- 
minal of the set. There is obviously some 
danger of shock using this method, and 
at the same time it would be well to see 
that the fixed condenser used was capable 
of withstanding the mains’ voltage, other- 
wise blowing of fuses and damage to set 
might occur. 85 


The Simplest H. T. Battery Elimin*tor. 


J am in possession of a crystal receiver 
which gives good results on head- 
. phones both from the London and 
Daventry stations. I desire to add a 
two-stage L.F. amplifier to this in- 
strument for the purpose of operating 
a large loud-speaker. I intend to use 
two siz-volt power valves. The ques- 
tion of L.T. supply does not worry, 
ag I already have a number of six- 
volt accumulators for other purposes. 
The question of plate current supply 
will be a problem, however. I want 
a reliable and trouble-free supply 
which is at the same time inexpensive 
both in initial cost and in upkeep. 
H.T. batteries of the dry type are 
ruled out, since they are by no means 
trouble-free, nor are they inexpensive, 
H.T. accumulators are prohibitive in 
initial cost. JT have 110-volt D.C. 
mains, but moat of the apparatus for 
obtaining H.T. supply from the mains 
appears to be complicated and expen- 
sive, Can you suggest a solution to 
my problem ? C. D. 
Undoubtedly the ideal solution of your 
problem lies in the intelligent use of the 
electric light mains. The only apparatus 
which you will require is a suitable choke 
and two fixed condensers. It is onl 
when complications are introduced, such 
as the necessity for a separate value of 


H.T. to each valve in the receiver, 


-tically all of these valses operate o: NISE 


very small indeed, since it will only WEF 


would work out at about one penn: id 
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the initial cost of the apparatus bem 
expensive and its installation compliaicy 
because not only are lamps or a apfel 
resistance necessary as potential divide 
but separate chokes and condensers rst 
be used for each H.T.+ tapping. 
your case, however, both valves req 
the same value of H.T., and since 


to 120 volts H.T. your mains’ voltage i 
ideal. You will require no complica: 
apparatus, and need not bother abs 
lamps or resistances, and, moreover, tif 
current consumed from the mains wii 4 


equal to the current actually flown; # 
the plate circuit of the valves, no eer 
having to be supplied for the wasedd 
purpose of heating up lamps or 
potential dividera Using two low > 
pedance valves, the total current dr: 
from the mains will be abont 10 mti 
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amperes, which at the rate of 6d. per ond 


six weeks’ use, allowing an aper 
period of four hours every night, whic 
com favourably not only with tht 
cost of batteries of all types, but also 1. 
the running cost of most mains units * 
complete circuit diagram of this est! 
given in Fig. 2. F 
With regard to the choke, a valx 
20 henries is usually quite suka” 
whilst on most mains a value of 2 pit 
for the two fixed condensers is aneqi 
but at the same time it must be 
that the commutator ripple on =? 
sources of supply is so great thal ta 
value must be considerably increase, 
Usually, however, 4 mfd. is „ 9 
this may either consist of two 2 mid 
four 1 mfd. condensers connected in Part 
lel, or actual 4 mfd. condensers 47 
purchased at a cost of 9s. each. It i *# 
well, alao, that a similar condenser U. 
placed in the earth lead of the receiver 
a measure of absolute safety, irrespect" 
of which main is earthed. 
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RECRUITING CAMPAIGN. 


T the time these lines appear in print, 
‘ National Wireless Week —if it is to 
achieve the object for which it was pro- 
moted—should be in full swing, and it is to 
be hoped that the | 
army of wireless 
i © listeners will have 
been greatly extended by an in- 
flux of new recruits. We would 
like to feel that every reader is 
taking some part in furthering this 
desirable object, and, even if he is 
successful in adding only one re- 
Fruit, it is still worth while. 
National Wireless Week ”’ 
coincides with the fourth birthday 
celebrations of the B. B. C., and 
we understand that the B. B. C. are 
sparing no pains to make the pro- 
Zrammes during the week of 
special interest. 
In giving demonstrations to our 
friends during National Wire— 
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Loup-SrEAKER FOR HoMe CONSTRUC- 


By A. P. Castellain. 
READERS’ NOVELTIES s. 
Practica, Hints anp Tirs .. . . 629 
SUPERSONIC TRANSFORMERS. 

By N. W. McLachlan. 


the ranks of wireless listeners long ago if it had not been 
for the fact that what experiences they have had of listen- 
ing to broadcasting have been disappointing from the 
view of quality. 

There is another aspect of recruiting also which calls 
for consideration. It should be remembered that the 
primary object of National 
Wireless Week is to bring wire- 
less into every home, and, if we 
are only successful in so far as we 
induce our friends to install a 
cheap crystal set, we shall still 
623 ‘achieve a good deal. The new 
recruit should learn to walk before 
he attempts to run, and a crystal 
set is a very good beginning which 
will serve to start him off. We. 

. 628 need have little fear that once 
l started he will ever go back. We 
must not expect a ready response in 
all directions to a suggestion to the 
novice to build his own set, because 
in many cases it will take time to 
635 acquire sufficient interest in the 
practical side of wireless for such 


624 


PART 1 631 


less Week, we undertake a cer- CCC a task to be undertaken, and we 
tain responsibility, for the re- News FROM THE CTs. 640 should remember that to-day there 
sults will depend very largely on Buyer’s Guine to WInELESS Sets... 641 is a wide selection of efficient re- 
the quality of reproduction which ceivers on the market at reasonable 


we set forth as a standard, but in 
this respect we have every confid- 
ence in our readers, and believe 
that a very high standard is at- 
tained by them which should do full justice to the quality 
put out by the stations of the B.B.C. But let us see 
to it that we are quite satisfied with the performance 
which we can give at a demonstration hefore we invite 
our friends to listen, because a bad demonstration may 
be much more disastrous in its effect than no demonstra- 
ton at all, and we believe that there is a very large 
section of the public to-day which would have joined 
A 19 
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prices. This is where we believe 
that Te Wireless World Buyer's 
Guide“ incorporated in this issue 
will be of service, not only to the 
new recruits, but also to our readers, in assisting 
the novice in the choice of a set if he prefers to buy 
rather than to make one. We have so constantly 
received enquiries from our readers for particulars 
of manufacturers’ sets in order to assist them in 
advising their friends that we feel more than ever that 
our“ Buyer’s Guide ”’ will be a book of reference during 
National Wireless Week.“ 


An Economical Design Giving 
Good Quality Reproduction. 


By A. P. CASTELLAIN, B.Sc., A. C. G. I., D. I. C. 


HE loud-spenker is a part of the set which is 

usually considered outside the scope of the aver- 

age amateur constructor, who perhaps has felt 
that anything he can make in this line will not compare 
favourably with existing commercial articles, so that 
this component has been left severely alone. 


Loud-speakers may, in general, be divided into three 
main classes: (a) the horn type, (%) the large diaphragm 
with ficcd edge, and (c) the large diaphragm, or cone, 
with frce edge. The horn type is generally regarded as 
the most efficient, but its efficiency too frequently depends 
on resonance effects in the diaphragm and in the 


| 
| 


E 
$ 
3 - 


View of the speaker with back removed to show the cone and 
method of mounting. 
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horn, and therefore there is bound to be distort 
(I. c., unequal response for different frequencies ¥ 
notes), since the particular frequencies correspondin: 
horn or diaphragm resonance periods will be amphi: 
more than the others. l 

For the man who wants a cheap loud-speaker, whi: 
althaugh low in cost, yet gives good quality output, th? 
is nothing to beat the cone type. In any case, the het 
of the more usual type is quite outside the capabilites 
of the tools possessed by the average home construc 
quite apart from the fact that the design of such a hoz 
is a highly skilled piece of work. 


The choice of a home-constructed speaker therefc: 
lies between the “ fixed edge and the “ free edze 
cone or diaphragm, and it would be as well first to d= 
cuss the relative merits of each. First of all, by “tie 
edge“ diaphragm is meant a diaphragm clamped rear 
the edges, as is the diaphragm in the ordinary telepon 
carpiece, and with the mov ement imparted at the mid!’ 
while the“ free edge“ diaphragm is fixed at its cent 
to the noving mechanism, but is quite free at its edge. 
The two types, behave quite differently in operate 
the “ fixed edge ” being so clamped that only the cx: 
part moves, while the ‘‘ free edge type move. © 

should move, as a whole. 

Owing to the clamping of the fixed edge type. t 
are bound to be resonance effects. but not so pronoun: 
as in the case of the horn loud-speaker. These efe* 
may be minimised by pleating the diaphragm—as is der 
in the Sterling Primax —or by using a double elipti 
cone, as in the case of the Standard Telephones “ Kon 
loud-speaker ; but even so, there are plenty of snags!" 
the home constructor to run up against. 

The last class—the free edge diaphragm—is by |’ 
the easiest to construct—as witness the details giver “ 
this article—and can be made to give really good qui" 
speech and music. 
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474 RADIUS 


Fig. 1.—Dimensions,of the paper circles from which the cones are made Note carefully that the apex of the sector which must be 
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cut out from each circle does not coincide with the centre of the circle. 


Since the diaphragm is to move as a whole it must be 
extremely rigid so as not to buckle when dealing with 
rapid vibrations, but at the same time it must be extremely 
light so as not to waste more power supplied to it than is 
absolutely necessary in moving itself, or its efficiency 
will be very low as compared with other types. 

A cone of thin material is a rigid arrangement to use, 
and the double cone construction is extremely rigid, while 
being very light, if drawing paper is used. 


Construction of the Cone. 


Two circles should be cut out of drawing paper to the 
dimensions shown in Fig. 1, and the lines there shown 
drawn in pencil. Note carefully that the apex of the 
sectors which must be cut out from each circle does not 
coincide with the centre of the circle. 

These circles are now given two coats of % iu shellac 
varnish, about half an hour elapsing between the coats 
to allow for drying. It is best to make up the shellac 
varnish at home by dissolving solid shellac flakes in 
methylated spirits in a clean bottle and stirring well until 
the flakes are dissolved. Plenty of spirits should be used 
to give a thin coating, but it is usually more convenient 
to make up the shellac varnish fairly thick, and then to 
add more methylated to a small quantity as required. 

When shellacking the paper, use a large brush and work 
quickly and evenly over the whole surface, and if the 
Paper tries to curl up, let it do so, as it can easily be 
straightened out afterwards by careful rolling in the oppo- 
site direction to the curl. While waiting for the circles 
to dry, the paper tube by which the cone is fixed to the 
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movement may be constructed. It consists of a strip of 


paper about 24in. long and about 2in. wide rolled up and 
stuck with seccotine. 


The movement chosen for this loud-speaker is known 


Fig. 2.—A section through the tae gage showing how the 
a 


cones are fixed to the reed. A B are the two cones: 
C, paper tube; S, seccotine. 
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Loud-speaker for Home Construction.— 

as the Lissenola, with reed attachment. The writer 
would have preferred a larger movement so as to obtain 
greater volume, but there is not one obtainable at any- 
thing like a comparative price. 

The Lissenola with the cone described gives very good 
quality indeed both for speech and for music, but the 
volume does not compare with that of larger cone speakers, 
such as the“ None.“ 
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joins in the cones are setting; otherwise, a long mro 
box is useful to press the join flat on to a table wh: 
setting. 

When the cones are ready, cut a small shoulder inc: 
end of the paper tube with an old razor blade: the px 
will peel away all right if a cut is made all round ahr 
zin. from the end of the tube. 

The paper should be removed until the tube will jx 
push through the hole in the bottom of the larger cox. 


Fig. 3.—Dimensions of the 3-ply-wood case, and of the clamp for the unit, made of half-inch wood. 


However, it is not really fair to compare the output of 
one of these home-built speakers with a‘ Kone.” as one 
can make half a dozen for less than the price of a 
None, and two for less than the price of a cheaper 
type—the Sterling Mellovox. 


Assembling the Conc. 


To return to the construction, the triangles and centre 
holes should be cut out from the circles, and the remain- 
ing sectors bent up to form two cones, the join being 
stuck with seecotine. [f there % a bench vice handy 
it comes in very useful to clamp the paper while the 


and then the tube is cut to length at the other end ut” 
just enough room is left on the reed for a nut and waste 
top and bottom. It is advised that the spindle of t 
reed be threaded (No. 7 BA) right to the bottom & = 
to obtain a long bearing surface for the cone, and t 
projection on the cap of the Lissenola unit cut or îe 
away. o 

The tube is pushed through the larger cone untii l 
latter comes up against the shoulder, and then all is mës 
firm with seccotine. While waiting fer this to dry. . 
smaller cone may be threaded over the tube and the cut 
edge fixed to the other cone with seccotine. 


When the seccotine has set, put some more wh" 
12 
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Loud-speaker for Home Construction.— 

the smaller cone ‘passes round the tube and stretch. this 
cone by putting a cotton reel over the tube with a suitable 
weight—such as a book—on top of it, so that the secco- 
tine may set with the inner cone in tension. Fig. 2 shows 
a section of the finished cone when mounted on the 
Lissenola unit. 

So much for the cone. The unit needs no alterations 
beyond those suggested, and the method of mounting it 
can be seen from the photograph and from Fig. 3. 
Briefly, it consists in drilling or cutting a suitably shaped 
hole for the unit in a wooden bar and then cutting a slit 
in the bar so that the hole may be sprung out a little. A 
screw is used to clamp the two slit portions when the unit 
is in place. 

The case of the loud-speaker may be left to the indi- 
vidual tastes of the reader; but the general design given 
in this article (dimensions in Fig. 3) is to be recommended 
as providing an unusual and pleasing form. 

The picture used by the writer is a real Japanese print, 
which may be obtained from Ken Hoshino & Co., 19, 
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W.C.1—who, by the way, have a large selection from 
which to choose—for the modest sum of 18. 6d. 

The adjustments provided on this loud-speaker are two 
in number—the usual magnet one on the unit itself, anc. 
an adjustment formed by slots in the casing for the screws 
which hold the wooden clamp for the unit, so that the 
cone may be moved right up to, or away from, the back 
of the picture.. The writer found it advisable, in order 


to get over the difficulty of reed resonance on large inputs, 
to put three little pads of cotton wool between the edge of 


the cone and the back of the picture and to adjust the cone 
to press on these. | 

In this way the reed was damped sufficiently to eliminate 
objectionable effects. | 

The total cost of the loud-speaker is 18s., including 
Lissenola unit and reed, paper, shellac and spirits, wood. 
screws, and the picture, so that even if the reader has a 
loud-speaker already, he will not be much out of pocket 
for another of the type described with which to experi- 
ment, and he will probably find, as the writer has found, 
that the unusual design combined with the good quality 
reproduction is much appreciated. 


Sicilian Avenue, Southampton Row, Holborn, London, 


General Notes. 

Mr. E. Willis Stratton, Jun. (U 8DDL), 
95, Aberdeen Street, Rochester, New 
York, will be testing every Sunday morn- 
ing from 0330 to 0400 G. NI. T. and will 
welcome reports. He will call GLB, 
GLB, GLB — — GU — — 8DDL. These 
tests will take place between the“ FNB” 
tests noted on page 379 of our issue of 
September 15th. 

0000 

Mr. F. R: Neill (GI 5NJ), Chesterfield, 
Whitehead, Co. Antrim, was in communi— 
cation, on October 24th, at 7.0 pi. in. 
(. M. T., with a station in Hong Kong. 
He was working with an input of 75 
watts to an Osram D. E. T. 1 valve, and 


his signals were n R6.. This is 
believed to be the first two-way working 
between amateurs in Northern Ireland 


and China. 
ocoo 

A Spanish contemporary, to whom we 
referred under Current Topics’ of our 
issue of September ist, continues its 
ulossary of“ Radiese for the benefit of 
Spanish amateurs. Among the defini- 
tions in a recent number we find OW ”’- 
Old Woman (dangerous to use !)—vieja 
amiga (de empleo peligrosq). 

0000 

Mr. L. J. Fuller, hon. sec., Q. R. P. 
Transmitters’ Society, sends us the fol- 
lowing account of recent tests on low 
power with and without aerials :—- 

“Mr. Guy, of Pinner (2CS), has 
worked 450 mikes on 45 metres on 1.8 watts 
with no aerial attached to the set, but 
using the usual single wire counterpoise. | 
Mr. Fynn, of Woodford (6 TX), has suc- 
cessfully transmitted telephony over short 
distances with no aerial or counterpoise, 
using 1 watt on 45 metres. The carrier 
wave was modulated 90 per cent. by using 
1 turn of wire attached to the microphone 
and coupled to the plate end of the Hart- 
ley coil, Mr. Fynn has also perfected 
the twin feed Hertz aerial. Using this 
attached to the transmitter, and still on 
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1 watt, telephony has been received R5 
in Rome and Madrid, employing the same 
method of modulation. On 150 metres. 
6LL is received, with no change in signal 
strength, with er without an aerial, by 
6HY, 25 miles distant.” 

It is thought that these tests may 
open up another channel for amateur in- 
vestigation.” 

0025 l 

We are frequently asked to interpret 
the International Z” code used in 
Transoceanic Traffic, and are now able 
to vive particulars, for which we acknow- 
ledge indebtedness to O. S. T. Francais.” 


ZHC 


How are you receiving ? 


ZAN Wecan receive absolutely nothing. 

280 Your signals are unreadable. 

ZWR Your signals are weak but readable. 

ZMR Your signals are moderately strong aid 
readable. 

ZSR Your signals are strong and readable. 

208 Your signals are stronger. 

200 Your signals are weaker. 

ZVS Your signals are variable. 

Z8H Strong atmospherics here. 

ZL We are disturbed bv a storm. 

ZWC Crackling atmospherics here. 

ZVP Please send V's. 

ZWO Send each word once. 

ZWT Send each word twice. 

ZCO Send by code, each group once, 

ZCT Send by code, each group twice. 

ZPO Send text in plain language once, 

ZPT Send text in plain language twice. 

ZTF Send twice, quickly. 

ZSF Send quicker. 

288 Send slower. 

ZRO Are you receiving at maxnnum speed? 

ZOK We ure receiving at maximum speed. 

ZNG Conditions unfavourable for reception by 
code. 

ZNN Everything stopped, provisionally. 

ZHY We have our. 

208 Moll up vour transmission. l 

ZHA What are the conditions for automatic 


reception f 


ZUA Conditions, unfavourable tior automatic 
recepton, 

ZTA Send automatically, 

ZPP Send text only, in plain language. 

ZPE Send everything. 

ZFA Automatic system out of order. 

ZSA Stop automatic traffic. 

ZSW Stop automatic traffic because signals are 
too weak. 

28 Stop automatic traffic because of jamming. 

280 Stop automatic traffic and examine trans- 
mitter. 

28 Your speed is variable. 

ZSB Your signals are not clear (sharp). 

ZDM We are missing vour dots. 

ZTV Send by the rapid automatic. 

ZTH Send by hand. 

ZHS Send at the rate of... words per minute. 

ZDD Make vour dots aud dashes thus =- 

ZLB Make long intervals. 

ZUB We cannot interpolate (break in upon) vou. 

ZNB We are not receiving your interpolations; 
we will send twice. 

ZMQ Wait. 

ZMO Wait a minute. 

ZK et us ku.ow when vou are ready to begin 
again. 

ZDU Our Duplex is out of order. 

ZFT What are the conditions fe: `riplex ? 


Reception of American Broadcasting. 


A correspondent in Glasgow writes that 
he constantly receives U 2XAF on 32.79 
metres, and U 2XG on 35.45 to 42 metres. 
at signal strength varying between R5 
and R9 on an 0Q-v-2 receiver. Both have 
been received as early as 6.15 p.m. B. S. T., 
and, on the morning of Sunday, October 
24th, 2XN AF came in strongly at R7/8 at 
9.15 a.m. G.M.T. He also asks if anyone 
has lately heard U 2NG on 22.5 metres 
telephony. 7 

0900 

Another correspondent, at Worcester. 
picked up U2XAF on October Soth at 
10.10 a.m. G. M. T., when it was daylight 
over practically the whole of the Atlantic. 
The receiver used was a modified Rein- 


artz O-v-l with a 40ft. aerial ZOft. in 

height, and with no counterpoise or earth. 
0000 

A Correction. 

In our issue of October 20th (page 
550), Mr. N. E. Haighi's call-sign was 
civen as G 6NC; this should have read 
G 6NG. 
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IMPROVEMENT. 


Breakage of the down-lead at the 
point where it is attached to the lead- 
in tube terminal is a frequent source 
of trouble, and may be overcome in 
the following manner. 

The end of the lead-in tube is re- 
cessed to take an ordinary rubber 
bung of the type used in chemical 
apparatus. The down-lead is passed 
through the centre hole in the rubber 
bung and soldered to the rod passing 
through the lead-in tube, which has 


LEAD-IN 


been shortened to an appropriate 
length. The rubber bung gives 


TO AERIAL 


Whe 
WU UN 


RUBBER 
BUNG 


Improved lead-in tube. 


slightly to the strains imposed by the 
swaving of the down-lead, and any 
bending of the wire is distributed in- 


stead of being concentrated at the 
ioint.—W. H. G. 
O 000 
ADJUSTABLE FILAMENT 
RESISTANCE. 


Many receivers are being designed 
which derive grid bias from a tap- 
ping on the filament resistance, and 
for this purpose a semi-variable re- 
sistance element is desirable. 

The diagram shows a resistance of 
this type in practical form. 

The resistance wire is wound on a 
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of ebonite rod, in. in diameter, 
in the 
ordinary \ 


into a 


piece 


lowe] end Ol which 18 fixed an 


alve This is plugged 
a short 


Cai ries 44 


pin. 
socket mounted on 


Į hich 


\ alve 


1 
alain 


ebonite base, 


RESISTANCE 
WIRE 


BRASS 
CONTACT 


VALVE 
~ SOCKET 


Adjustable filament resistance. 


springy brass contact strip. The value 
of the resistance in circuit is adjusted 
by raising or lowering the valve leg 
in the socket, fine adjustment being 
obtained by rotation of the ebonite 
former. 

Normally, the lower end of the re- 
sistance coil is connected to the valve 
leg, but a potentiometer effect can be 
obtained by connecting the filament 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A dull 
emitter receiving valve will be des- 
patched to every reader whuse idea is 
accepted for publication. 
Letters should he addrisscd to the Editor, “VP ere- 
less World and Radio Recuw,” Dorset House, 
Tudor St., London. E.C.4, and marked * Ideas.“ 
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Ideas and Practical Devices. 
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leads K the two grub SCTEWS OD | 
former, usi: 1g the 
to make contact at a suitable point 


the coil. J. W 


BACK-OF-PANEL COIL HOLDER 


Although extremely simple in de 
sign and construction, the coil hole: 
illustrated i in the diagram operates n 
a perfectly sound principle, and oa 
be thoroughly recommended whee 
fine adjustment is required withe! 
backlash. 

Two ordinary coil plugs are em- 
ployed, the fixed plug being screwe: 
to the panel with countersunk screw 3 
passing through from the front. The 
moving coil holder is supported by an 
ordinary cabinet-maker’s hinge. This 
hinge should be of good quality and 
free from play in “the joint. The 
coupling between the coils is varied 
by means of a screw adjustment pass- 
ing through a brass bush in the pane! 


ess 81 


ebonite 


Simpie adjustable coil holder. 


As the adjusting knob is screwed fel. 
ward, the moving coil moves upwals 
in the direction of the arrow. Ile 
device is gravity controlled, and 4 


consequently free from backlach.— 
W. H. G. 
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A Section Mainly for the New Reader. 


MOUNTING A VOLTMETER. 
The majority of small moving-coil 


meters, suitable tor measuring H.T., 


i 


I. T., and grid bias 
supplied with a flange for mounting 
flush with the panel. Another type, 
sometimes with terminals at the side, 


is fitted in such a Way that it pro- 


A orange voltmeter mounted in a case 
3 with sloping panel. 


jects from the pane The majority 
p amateurs will natur: illy prefer the 

„ two-range ”’ type, by means of 
which readings may be obtained over 
a wide range of volta; ges; these in- 
struments are much cheaper than the 
‘two voltmeters which would otherwise 

necessary. 

When the meter is included in the 
Set, some form of sw itching is neces- 
sary if the 5 possible use is 
to be made of t; suitable arrange- 
ments were k in this section of 
The Wireless World in the issues 

A 25 


voltages, are 


dated August 1rth and August 25th, 
1926. As the connections are some- 
what complicated and an appreciable 
amount of panel space is required, 
many amateurs will prefer not to in- 
corporate the meter in their sets; in 
such cases it 1s advisable to mount it 
form of box with insulated 
sockets for picking up connection with 
the terminals. This, of course, only 
applies to the less expensive instru- 
ments, as the higher-priced ones are 
usually enclosed in a case with a solid 
base. 

It will be found convenient to 
mount the panel carrying the meter 
at an angle of about 45 degrees, as 
the seale is more easily readable in 
this position. 

A suitable 
shawn in the 


in [some 


form of mounting is 
accompanying illustra- 


'the 


tion. A small box, as sold by some 
dealers for containing a variable con- 
denser, may be cut down to the re- 
quired size without any very great 
difficulty. 
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MODIFYING THE “ECONOMY TWO.” 


T.e most obvious method of in- 
creasing the range of the simple two- 
valve loud-speate: set, described in 
issue of this journal dated 
October 27th, 1926, is to add a stage 
of high-frequency amplification. 
There are, however, other and simpler 
means of obtaining adequate signal 
strength at distances from the trans- 
mitting station greater than those for 
which the set was originally designed. 

The addition of a ‘‘ reactor ” 
valve, as shown in Fig. 1, is prob- 
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ably the easicst and most certain way 
of making a great increase in the 
overall sensitivity of the receiver. 
While not giving results equal to a 
modern H.F. amplifving stage with 
a well-designed transformer. this 
simple arrangement is probably as 
efective as an ordinary * tuned 
anode H.F. amplifier, and does 
not involve an extra tuning control. 
The coils I.; (the aerial tuning in— 
ductance) and I, (the reaction coil) 
can be mounted on an ordinary two- 
cail holder with adjustable coupling. 

A considerat on of the circuit dia- 
gram will show that the grids -of the 
reaction and detecting valves are 
joined together, and thus the: bias ap- 
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plied to Hoth of them is the same. 
As it is, of course, necessary that the 
detector should be working on the 
bend of its characteristic curve, while 
the reactor should be on the straight 
portion for smooth control of re- 


generation, it will be obvious that a 


valve of considerably lower imped- 
ance 's necessary for the satisfactory 
performance of the latter function. 
If. however, it is desired to use a 
high-impedance valve with a low 
anode voltage, the difficulty of a 
common grid bias voltage may be 
overcome by inserting a small fixed 
condenser between the junctién with 
the aerial lead and the reaction valve 
grid, and connecting a leak resist- 
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DISSECTED DIAGRAMS. 


sake of simplicity. 
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ance between this grid and the nega- 
tive side of the filament. 

The sensitivity and selectivity of 
the set may also be improved Ir 
substituting a loose coupled aeral 
arrangement for the direct connection 
which was primarily adopted for the 
It will deper! 
largely on the resistance of the aeriai- 
earth system as to whether this altera- 
tion results in a very considerable in- 
crease in volume, but in the majontr 
of cases there will be a very notke- 
able improvement. It is suggeste! 
that, to avoid the necessity of a 
separate tuning control for the aeria’ 
circuit, a “fixed tune couple: 
should be used. 


Step⸗by⸗step Wiring in Theory and Practice. 
No. 48 (b).—A Single-stage H.F. Amplifier with Anode Detector. 


In this series of diagrams il is 
practice in the construction of various typical wireless receivers. 


(Concluded from last week's issue). 


hoped to make clear the steps to be taken in converting theory into 
The arrangement shown below 


represents good modern practice, and may be followed by an L.F. amplifier, the first stage of which 
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OUTPUT 


The anode circuit of the H.F. valve is completed through the 

primary winding of the tuned H.F. transformer and the H.T. 

attery. The parallel ‘balancing winding is connected back to 
the grid through a neutralising condenser. 


should generally be resistance-coupled. 


H. T. 


negative bias for rectification. 
circuit are ‘or connection to phones or amplifier. 


The secondary is connected across grid and filament of the 
detector valve, through a peng Waea imposes the necessary 


e output terminals in the plete 
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Adverlisements for ‘ The Wireless H 


ADVERTISEMENTS. 


B.S.A. 2-valve Set. 


The B.S.A. 2-valve set designed for loud 
speaker reception for those residing near 
a broadcasting station. Embodies the 
B. S. A. Tuning Unit. Mahogany Cabinet 


d Oxidised metal l. 
Price of set only... . S6 15s. 


Plinth as illustrated extra. 


B. S. A. 3-valve Set. 


The B. S. A. 3-valve set designed for 
loud speaker reception for tliose residing 
35 to 50 miles from a broadcasting 
station. Embodies the B. S. A. Patent 
Tuning Unit. Mahogany Cabinet 
and oxidised metal 


cl. 
ce for Seton“. g 13 10s. 


B.S.A. 4-valve Set. 


B. S. X. 4-valve set is the simpler of the 
B. S. A. long-range sets and is designed to 
receive British and Continental stations 
on the loud speaker. 


Mounted in mahogany cabinet with 


special mahoganite panel. £ 25 


Price for set only 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention 
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For perfect 
Reception— 


B.S.A. 
Radio Set 
The range of B.S.A. Radio Sets includes 
2-valve, 3- valve, 4-valve Sets and a 


7-valve Universal Set, all designed to 
give perfect reception on a loud speaker. 


Among the more important features of 
B. S.A. Radio Sets are: 


Simplicity of control. 

Low current consumption. 
Patented double wave-length band 
control. 

System of automatic grid bias. 


All B.S.A. Sets are fitted with B.S.A. 
— Standard Valves—the valves with the 
tape filaments. 


May we send vou the B. S.. Radio Catalogue 
and Booklet “ The Choice of a Radio Receiving 
Set,” post frec? 


B.S.A. RADIO LTD., 21 Small Heath, 
Birmingham (Proprietors: The Birmingham 
Small Arms Co., Ltd.) 


B.S.A. 7-valve Set. 


The .S. K. 7-valve Universal Set is 
designed for long-distance reception. 
This set will operate efficiently with 
either frame, indoor or outdoor aerial. 
It is capable of great selectivity. 

Trice of set only.. 55 8 £60 
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SUPERSONIC TRANSFORMERS. 
7 PART I. | 


Notes on Design and Performance of Iron=cored Types. 


By N. W. McLACHLAN, D.Sc., M. I. E. E., F. Inst. P. 


HE use of iron in the intermediate stage of a super- 
sonic heterodyne amplifier has had little attention 
in this country, although it has been studied to a 
certain extent in America. This is doubtless due to two 
salient factors—(a) the prevalent use of the supersonic 
system in the U.S.A., and (2) the ability to obtain suit- 
able iron for constructing the transformers. There are 
various sides to the problem, and it is often the conditions 
of service which are responsible for the design to be 
adopted. For instance, if we have a gool transformer 
which gives a ratio approaching that of the turns and a 
fairly flat tuning, and if we also have another trans- 
former at slightly less cost whose performance is not far 
short, although the turn ratio is markedly greater than 
the step, which type will be chosen? I think such a 
question requires no answer. This is to an extent the 
problem in a nutshell. By using iron 1.5 mil thick 
IT have been able to construct various types of trans- 
former giving a step -almost equal to the turn ratio with 
a valve of fairly low internal resistance and having a flat- 
topped magnification curve. But the cost of manufacture 
is probably just in excess of those in which the construc- 
tion lends itself more to automatic machine work. 
Although it would be possible with high-grade thin silicon 
iron to get a ratio of nearly 5:1 or 6:17, with an optimum 
wavelength of 10,000 metres or less, it will be realised 
that a large magnification per stage is often accompanied 
by instability, or at any rate hy sufficient reaction to cause 
poor quality, unless the neutrodyne principle is adopted. 
For instance, three 4: 1 transformers with D.E.5B 
valves would almost certainly be accompanied by oscil- 
lation. This is almost to be expected when we compute 
the total magnification at 27 x 27 x 27=20,000, taking 
the effective magnification to be 27 per stage. 


Magnetic Condition of Iron. 


The object of this article is to give results obtained 
with various designs of thin iron-cored transformers at 
wavelengths from 5,000 to 28,000 metres. Alongside 
these the results of an American transformer with prac- 
tically no iron will be given. The reader must judge 
for himself which is the better practical proposition. 
The fal form of the iron-cored instrument is not stated, 
but suggestions for improvements on the experimental 
modcls are offered to facilitate design. 

Before describing the transformers and the experimental 
Work associated therewith, it is advisable to say a word 
about the iron. As everyone knows, the permeability of 
Mon varies with (a) the magnitude of the magnetisation, 
(% the nature of the magnetisation. Taking case (0), 
the magnetisation may be cither pure A.C. of single or 
poly- frequency or this may be superposed on a steady 
current. The latter condition is fulfilled in a valve cir- 
Suit, where the A.C. is superposed on the magnetisation 
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due to the anode feed. There are then three factors which 


modify the permeability, and, therefore, the primary in- 


ductance of the transformer in which the iron is used. 
These factors are (1). the degree of steady magnetisation, 
or it may be termed the“ polarisation,’’ (2) the magni- 
tude of the alternating magnetisation, (3) the frequency 
of the current. At any frequency and polarisation it is 
usual for the inductance (associated with permeahility) 
to increase with the current up to a point, after which it 
decreases as saturation is approached. With given polari- 
sation and constant A.C., the inductance decreases with 
Increase in frequency. At constant frequency and low 
A.C. magnetisation the inductance increases with the 
polarisation up to a point, after which it decreases as 
saturation approaches. “Thus the mductance with a reason- 
able polarising current will be greater than that obtained 
solely with a very small A.C. This is due to the charac- 
teristics of the magnetisation curves. 


FLUX 
DENSITY 
-æ B 2 i 
MAIN HYSTERESIS 
LOOP 
-B-Hcurve 
MAGNETISA TJON= H 


At. 1.—Differential permeability of iron (O) under normal con- 
ditions and (B) after saturation by current from H.T. battery. 


The state of taffairs which prevails in an intervalve 
transformer is illustrated in Fig. 1. The iron does not 
traverse a main hysteresis loop, but a subsidiary one, 
which is inclined at an angle to the B-H curve. Defni- 
tions of inductance are usually a trifle ambiguous when 
applied to iion-cored circuits. However, if we take a 
broad view of the matter and waive the aeademic atti- 
tude, the situation becomes quite easy. ‘The inductance 
will, therefare, be defined as the change in line turns 
corresponding to a maximum alternating current of unit 
value. If # = primary turns, @ = total sine flux change 
either positive or negative due to max. A.C., I = current 

: f ; no 
producing this change. we have be hypothesis L = 1 

It will be seen that is proportional to the slope 
of the subsidiary loop considered as a straight line. Thus 
the inductance is in realty a differential quantity, and 


will vary with conditions as indicated previously. Simi- 
larly, the ratio :— 
Change in flux density 8 liffercatial 
oro Oy oF differentia 
ag 4 cr 9 eye 
Change in magnetising force 6H permeability. 
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Supersonic Transformers.— 

Now, the values of @ and I in intervalve transformers 
are usually very small and awkward to measure. It is 
precisely the inductance likely to be obtained in a valve 
circuit which one desires to know in order to get a starting 
point for the design. Experimental evidence shows that 
the differential permeability for small polarisation and 
small alternating magnetisation is of a similar order to 
that obtained by a bridge method of measurement using 
pure A.C. Accepting this, it is possible by the aid of 
a series of permeability and other curves associated with 
the iron to find a rough approximation to the permeability 
of the iron which may be expected. Thus when the dimen- 
sions of the transformer are fixed, the inductance could 
be calculated, YF the wavelength were known. But this is 
where the argument breaks down, for without previous 
experience the wavelength cannot be ascertained. Even if 
we knew the self and mutual capacities, which are hardly 
calculable, the solution of the problem would be indeter- 
minate without information regarding permeability. A 
first Approximation can be made by finding the inductance 
at various frequencies, using the values of permeability 
obtained by experiment. The effective primary capacity 
is then found from trial coils. This enables the opti- 
mum wavelength to be computed from the equation 
A = 1885y LC. The effective primary capacity is, of 
course, rather a diffculty, and its value may be larger 
than one might anticipate. This, however, is treated 
in a subsequent section. The alternative and perhaps 
safer method is to construct a transformer and take various 
measurements from which data for future designs can 
be formulated ; but there must be some scientific mode of 
attack even here. 


Details of Transformers. 


By manipulating matters on the broad lines described 
above, the sizes of the stampings, etc., were made as 
shown in Fig. 2. In a transformer there are from 180 


S 
3 


WINDOW 


Fig. 2.—Dimensions of core stampings. The iron is 1.5 mils 
thick with 0.25 mil insulation on each side. 


to 200 f. pieces, and the same number of pieces shaped 
thus, L. ‘The size of the stampings was made“ liberal to 
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facilitate assembly, since they are only 2 mils thick ove 
The hole in the bobbin carrying t: 
primary winding was also made fairly large for the saz: 
To reduce self capacity to a minimum, the pr- 
For simp: 
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the insulation. 
reason. 
mary was wound in a series of grooves. 
mechanical construction the secondary was wound c 
bobbin, which fitted comfortably over the primary. Tr 
general arrangement is shown in Fig. 3. 


¥ WINDINGS N, 
STAGGERED 


(a) 


Fig. 3.—Disposition of primary and secondary winding siots ts 


(b) 


the ebonite formers; (a) ordinary windings, (b) staggered 
windings to reduce mutual capacity. The radial thickness o: 
tube insulation is less than that shown here. 


As an alternative, some transformers were made up with 
interleaved primary and secondary sections with spacin- 
washers. Little was gained in performance, the asseml.t 
was more tedious, and the mechanical construction ves“. 
there being many soldered joints and greater windm- 
difficulties. 

All the experiments were made on the same size 
core, different optimum wavelengths being obtained |» 
merely altering the number of turns on the primary an” 
secondary windings. 

Some additional experiments were made with ordinary 
12 mil stalloy, but, as was expected from theoretical oon- 
siderations, the results fell far short of those obtaine: 
with the 1.5 mil iron. The thicker material gives greater 


loss and smaller primary inductance. i. e., reduced . 


f 

We have already shown in connection with audio-f e- 
quency transformers! that the internal resistance of 1 
valve plays an important part. A high resistance sharjxr- 
up the peak of the amplification curve, whilst a tov 
resistance broadens it out. Moreover, with a transforme’ 
of relatively low primary inductance, a low-resistap’: 
valve will give better results. The selection of valves nas 
available is such that no difficulty is experienced in gettin. 
high or low magnification and good or poor selectivity 
Thus there can be considerable flexibility in the design < 
the transformer, whilst obtaining a desired performan~ 
This is seen in the design of the American transform’ 
to be discussed later. The primary inductance is gres 
than that in the author's transformers of like wavelenzti 
The iron is merely three thin strips of nickel chrome abr: 
with a gin. air gap. Consequently, the greater part o 
the inductance is due to the coil per se. The result ts ` 
high effective resistance, large leakage, and a flat toppa 
curve. The leakage in this transformer is constiterat e 
for the coils are merely placed side by side, sot bem: 
interleaved. 
2 ⁵ ee ĩ 
7e Wireless World, January 20th ard 27th, 192. 
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Supersonic Transformers.— 
Full particulars of some of the transformers used in 
the experimental work are set forth in Table I. 


TABLE I. 
CONSTRUCTIONAL DATA FOR [RON-CORED TRANSFORMERS. 


Trans- Windings. Turns 
former. j Ratio. 
No. 1 3:1 
No. 2 4:1 
No. 3 4.4: 1 
turns, 46 D. S. C. turns, 46 D.S.C. 

tail Thickness of pure iron sheet 1.5 mils. 
1 of f Effective mean length = 12.5cm. 
j | Cross-secticnal area 18g. cm. 


Theoretical Considerations. 


In all matters pertaining to electrical apparatus, it is 
advisable to ascertain whether the experimental results 
are in agreement with theoretical considerations. If 
theory and practice are in harmony, there is a nucleus 
for design, provided, of course, no radical departure is 
made from the conditions under which the data was 
secured. Fig. 4 (a) illustrates the original valve circuit 
with supersonic transformer, whilst Fig. 4 (b) shows an 
equivalent arrangement. Again, Fig. 4 (c) shows a sim- 
plification of the latter arrangement at the resonance fre- 
quency. Taking Fig. 4 (b), the valve and H.T. battery 
are replaced by an alternator and an inductionless resist- 
ance p equal in magnitude to the internal resistance of 
the valve. The transformer is replaced by an inductance 
L, equal to the effective inductance of the primary under 


R 
Cs 
L, 
(a) (c) 
Fig. 4.—Equivalent circuits of iron-cored H.F. transformer. 


Operating conditions, shunted by a condenser C, equal to 
the effective primary capacity. The inductance L, pos- 
sesses an effective resistance 7, at the resonant frequency. 
External to these there is an auxiliary inductance L equal 
in value to the equivalent leakage of the transformer. 
In the neighbourhood of the optimum wavelength, I. may 
be left out of account, since it is only about 4 per cent. 
of the value of L,. There is a resonance between I. and 
(, at a higher frequency, but, owing to resistance effects 
(valve partly), the peak is flattened out even with a low- 
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resistance valve. The equivalent capacity C, is chiefly 
due to the necessity for a current in the primary winding 
required to balance the magnetisation owing to capacity 
currents arising from the self-capacity of the secondary 
and the mutual capacity between primary and secondary. 

It can be shown that, at resonance, since p is virtually 
in parallel with the L,C, combination, its effect is ap- 
proximately equivalent to that of a resistance of magni- 


tude 


8 i in series with L,. Hence at resonance, neglect- 
-8 

ing the leakage L, the circuits of Figs. 4 (b) and 4 (c) are 
equivalent. 


The value of R is the sum of re and 1 a| r+ 67 
Cap Cap 

ře is measured, of course, under operating conditions, as 
will be shown in a subsequent section. The class of cir- 
cuit illustrated in Fig. 4 (&) is well known to everyone. 
Taken by itself, the selectivity curve has the familiar in- 
verted “v” form, as shown by the various amplification 
curves which will be given in Part IT. 

In computing the amplification curves from known data, 
it is preferable to use the circuit of Fig. 4 (b), especially 
for frequencies remote from the resonance point, in order 
to attain a higher degree of accuracy. The theory of 
this circuit need not be discussed here. It will be suffi- 
cient to deal with the formula for amplification at the 
optimum wavelength. This is as follows :— 


Combined magnification of valve and fans: | _. Sm 
former at optimum wavelength PC ale 
i+ i 
1 


where S = — = ratio of turns. s 
11 
m = magnification factor of valve, as measuced 
with transformer. 
p = internal resistance of valve, as measured 
with transformer. 
1. = effective resistance of primary, as measure: 


in valve circuit. 
C, = effective capacity of primary, 
in valve circuit. 


as measured 


Charly the effective step of the transformer is: 


— 


so that the combined influence of valve resist- 


pC Te, 

I ＋ 
L, 

ance and iron loss (chiefly) is to reduce the step in the 


e I . e 2 
ratio —— Thus either a valve of high internal re— 


bad 

I. 

sistance or a transformer of large effective resistance will 
have a profound influence in reducing the step, especially 
if the primary inductance I., is-small. Moreover, to attain 
high amplification with a valve of large internal resist- 


ance, the ratio 2 must be kept. low. Now, for any 
1 

given optimum wavelength, the values of C, and +, are 

reduced by using thin iron of high resistivity and high 

differential permeability, since these give low loss and 

large inductance. Although the results attained with 

1.5 mil iron are quite satisfactory and in accordance with 
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Supersonic Transformers.— 

theory, it is possible to design superior transformers pro- 
vided the materials just specified were available, say, with 
a differential permeability of eight .to sixteen times that 
obtained in the tests described herein. For any given 
optimum wavelength the value of C, would decrease sub- 
stantially owing to the smaller windings necessitated in 


If the value of < 
1 


were smaller, or even of the same order as before, the 
effective step would be enhanced. In this argument we 
have overlooked one point, namely, the use to which these 
transformers is to be put. For telegraphy at moderate 
speeds of 250 words per minute, the necessary band fre- 
quencies arc certainly not more than + 600 to — 6oo. 
so that the peak of the amplification curve can be rela- 
tively sharp. But in telephony there is a limit to the 
sharpness of the peak, and this impos. + restrictions upon 


virtue of the greater inductance. 


—— 2 — 


Experimental iron-cored supersonic transformers. 


(a) the design of the transformer, (4) the internal resist- 
ance of the valve The peakiness becomes more important 
when two or more transformers are valve-coupled in cas- 
cade. Now, with any valve the smaller the value of 


— the flatter the top of the amplification curve. 


I, 


in order that an adequate band of side frequencies shall 


Thus 


= has 
“J 

my e $: L| 
The greater the internal resistance of the 


be amplified to a similar extent, the quantity 


an upper limit. 


a 


valve the smaller must be the value of i to give a 


1 

desired degree of flatness to the amplification curve. This 
argument will be seen in concrete form by reference to 
the amplification curves taken with various valves and 
transformers. 

The main issue, therefore, is identical with that in 
the design of audio-frequency transformers, namely, to 
secure as high an inductance and as low a capacity as 
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possible, 1. e., = must be very small. This might be 


1 
effected by the judicious use of Mumetal, a material 
with high initial permeability, care being taken to avoid 
saturation.? Alternatively, the cross-section of the 1.5 
mil iron could be increased. In this direction there 
is obviously a limit to avoid excessive bulk and D.C. 
resistance. 

Another factor of importance associated with the flatness 
of the curve is the effective primary resistance re. A large 
value of r, means a flat top, but this is secured at the 
expense of reduced amplification, since the alternatinz 
current through the primary which magnetises the core is 
reduced. 

Moreover, at 


any given wavelength, when we haw 


designed a transformer with the smallest possibie z 
1 
and the curve does not possess the desired degree of fat- 
ness, it is necessary to com- 
promise by using a valve of 
lower internal resistarœ. 
This is the presentation ot 
the problem of the mt 
efficient transformer. 

The performance of a 
transformer depends on tl: 
load across the secondary die 
to the capacity of the nes 
valve and the impedance in 
its anode circuit. The data 
which follow are not for the 
transformer per se, but for: 
loaded transformer. The 
result is an augmented C,, an 
increased A and an alteration 
in the amplification cure. 
This will be treated sepa- 
rately at a later date. 

Tt is of interest to offer a 
simple explanation for the 
falling off in amplification 
on cither side of the optimum 
wavelength, as shown in 
some of the curves given hereafter. With a valve of high 
Internal resistance ‘and a transformer of relatively los 
inductance and moderate capacity, e.g., the transformers 
described herein, at frequencies below resonance the induc- 
tive reactance is small, and at frequencies above resonance 
the capacity reactance is small compared with the valve 
resistance. Thus at such frequencies the greater part ot 
the alternating voltage in the primary circuit 1s expende: 
across the valve with a consequent diminution in magnifica 
tion.“ Hence the peak in the amplification curve. 


7 With a feed of 2 milhamperes the ampere turns per em. in 

a transformer of present type with 100 turns primary is oniy 
0.016. 

3 See Speech 


January 27th, 


Amplifier Design,” The Wireless World, 


1926. 


erneer, 


Part II. wil! deal with the measurement of transformer 
magnification curves and valve coefficients. 


— — 
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News of the Week in Brief Review. 


A MENTAL AMPLIFIER. 
Radio is making the ten-year-old boy 
the intellectual superior of adults of other 
days. —Lt.-Gov. Fred A. Sterling, in 
opening the Chicago Radio Show. 
0002 
BIRMINGHAM SHOW SUCCESS. 


The success of the Birmingham Wireless 


Exhibition was such that a similar show 

will probably bé an annual event. Ap- 

proximately 22,000 people passed through 

the turnstiles. | 
v 0000 

BRAVO, FREE STATE. 


Mr. J. Walsh, Free State Minister for 
Posts and Telegraphs, in opening the Dub- 
lin Wireless Exhibition last week, said 
that within fifteen months every home in 
the Free State would be brought within 
crystal range, : 

O00 0 
LET YOUR FRIENDS LISTEN — 
EARLY ! 

Complaining that the acute shortage of 
gas in Lymm, Cheshire, is partly due to 
the peasants of broadcasting, Councillor 
R. Barker, chairman of the Urban Dis- 
trict Council, has issued an appeal to 
local listeners-in to “ deny themselves 
half an hour of broadcasting, and to go to 
bed at 10.30 p.m. instead of at 11 p.m.” 


00030 
WORSE THAN EUROPE ? 


New York is suffering from a glut of 
interference on the broadcasting wave- 
lengths. This is hardly surprising, con- 
sidering that the N.Y. area contains at 
least 48 broadcasting stations. The con- 
fusion has increased since July, when a 
legal ruling deprived the Secretary of 
mmerce of any authority in regulating 
toadcast wavelengths. i 
0000 


WIRELESS ON FRENCH RAILWAYS. 


Once more in the matter of wireless 
communication British railways have been 
outstripped by foreign lines. The French 
Nord Railway has installed at Lille sta- 
tion a wireless transmitter and receiver 
which will enable communication to be 
maintained serait es shag with all the 
Principal stations of the system at periods 
5 telegraph breakdowns. Other French 
nes will probably follow suit. 
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“CABLES AND THE BEAM. 


The efficiency of the beam wireless service 
and of a new Atlantic cable have given 
rise to the rumour that in the near future 
Transatlantic cable rates will be reduced. 
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DANGEROUS GROUND. 


A Danish newspaper prints 5WA’s pro- 
gramme under the heading“ England.“ 
This is bound to annoy Cardiff, but one 
can be thankful that Aberdeen was 
omitted. 


THE IDEAL COMBINATION. A side- 
car containing a multi-valve receiver, 
seen at the recent Berlin Motor Show. 
It would appear thai the passenger has 


‘few opportunities of 


scenery. 


surveying the 


BROADCASTING ACTIVITY IN U.S. 


The United States still possess three- 
fifths of the world’s broadcasting stations 
and five times the number of receiving 
sets in use in any other country, says the 
U.S. Department of Commerce, which 
adds that foreign countries are now 
waking up to the possibilities of radio. 
The United States is the only country in 
which the wireless enthusiast can listen- 
in free of charge. 


AMERICAN GEAR IN DENMARK. 


Danish listeners are reported to be 
making extensive use of American receiv- 
ing apparatus. The number of imported 
sets is increasing, but British and German 
receivers are stated to be distinctly in the 
minority. The neutrodyne is very popular. 


o Oo Oo 
WIRELESS OFFICER'S PROMOTION. 


Major B. C. Gardiner, C.B., who was 
Fleet Wireless Officer on the staffs of 
Admirals Jellicoe and Beatty during the 
war, has been promoted to Lieut.-Col. He 
was made a C.B. on the break-up of the 
Grand Fleet in 1919, and afterwards he- 
came head of the Wireless Telegraphy 
Board. 


000 0 
PRAISE FOR BELFAST STATION. 


Satisfaction with the services of the 
Belfast broadcasting station was expressed 


-at the second annual dinner of the Ulster 


Wireless Traders’ Association, held on 
October 27th. The president, Mr. L. 
Scop, who occupied the chair, said: “I 
feel sure that the Northern Government 
has done as much as any Government 
could in connection with broadcasting. 
We have certainly got a station as good 
as any in England.” 
o oOo 


NEWS FROM BOMBAY. 


General satisfaction is felt in India, 
writes a Bombay correspondent, over the 
appointment of Mr. Eric Dunstan as 
general manager of the Indian Broadcast- 
ing Company. In Calcutta the company 
plans to erect a station in the Cossipore- 
Chippori Park, while in Bombay the 
chosen site will probably be in the West 
India Turf Club Park. This is in a cen- 
tral position, and will probably permit 
of crystal reception in any part of the 
island of Bombay. Moreover, it is far 
removed from sources of disturbance such 
as electric railways and power stations. 


0000 


COMPLETION OF HOSPITAL WIRELESS 
SCHEME. 


By invitation of the Lord Mayor, a 


luncheon was given at the Mansion House 


on Tuesday, November 2nd, to celebrate 
the completion of the equipment of Lon- 
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don hospitals with wireless through the i 


fund raised by the Daily News. 

Since the Fund was instituted in May, 
1925, a total of 122 hospitals have been 
equipped with sets, together with 13,456 
headphones and 479 loud-speakers. The 
‘total cost was just over £25,000. 

The main purpose of the luncheon was 
to acknowledge the valuable assistance 
given by the Daily News in the organisa- 
tion of the Fund by Lord Knutsford, the 
Advisory Council, the B. B. C. and its tech- 
» nical advisers. 

Sir William Joynson-Hicks, proposing 
a vote of thanks to the Daily News and 
the Adyisory Council, said that he had 
seen the joy and pleasure which had been 
given to unfortunate sufferers. ö 

The proceedings closed with the pre— 
sentation of a writing desk to Mr. Hugh 
Jones, of the Daily News, who originated 
the idea and was largely responsible for 
its development. | 

2 "Q000 
SHIP’S WIRELESS. RFCORD. 

What is probably a maritime wireless 
record has been made by the Australiar 
steamer Jervis Bay, which has succeeded 
in maintaining wireless touch with the 
Pennant Hill station, Sydney, throughout 
a 12,000-mile voyage from Australia to 
Plymouth. 


SHIP'S WIRELESS RECORD. Mer. Victor 
Brooker, chief wireless operator on the 
‘* Jervis Bay, which maintained com- 
munication with Sydney throughout its 
12,000-mile voyage from Australia to 
England. : 


A PERUVIAN PUSH. 


Peruvian wireless dealers and manu- 
facturers are discovering that lowered 
prices are stimulating a boom in radio 
apparatus. An effort is being made to 
increase the sale of British-made sets. 
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THE WIRELESS UNIVERSITY. 

“ A Wireless University would in no 
sense be a rival of existing universities, 
competing with them for students. 
Broadcast education would aim first and 
foremost at meeting the needs of ordinary 
men and women ahs have had little time 
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WIRELESS PROGRESS 
“DOWN UNDER.” 


The Amalgamated Wireless Company «! 
Australia announces that all should 
ready for the opening of the beam syste: 
between Australia and Great Britain es“ 
in the New Year. The British Mats 
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250 WORDS PER MINUTE. This photograph of a portion of a message received at 
high speed during the ofhcial tests of the beam wireless circuit between England 
and Canada shows the remarkable steadiness and accuracy achieved. 


or opportunity to continue their education, 


after they left school, and who feel a 
sire to know more about the world and 
the le in it.”—Mr. J. C. W. Reith, 
managır®agdirector of the British Broad- 
casting Co., ; 
0000 


A WORKING 
Shareholders of tie Marconi Inter- 
national Marine Communication Co., 
Ltd., have been informed that the com- 
pany has recently come to a working 
arrangement with its principal competi- 
tor, the Radio Communication Company, 
whereby substantial reductions in expen- 
diture are effected, together with an im- 
provement in the service .to ship-c wners. 


ANGEMENT. 


The companies retain their separate 
entity in every way. 
. oocc 
ORPEN PORTRAIT OF PROF. 
FLEMING. 
Dr. J. A. Fleming’s distinguished 


seryices in the Chair of Electrical Engi- 
neering at University College for forty- 
two years are being recognised in signal 
fashion by the painting of a portrait, the 
artist being Sir William Orpen. The por- 
trait will be placed in University College, 
a replica being given to Dr. Fleming him- 
self, who wishes to offer it to the Institu- 
tion of Electrical Engineers. 

The Portrait Fund Committee is anxious 
to bring the Fund to a successful con- 
elusion. Any gift, however small, will 
be acceptable. Subscriptions should be 
sent to Prof. W. C. Clinton, University 
College, London, W.C.1. 


oooo 
SHORT-WAVE STATION AT ATHENS. 
_A wireless station with an all-European 


range is to be built near Athens for the 


Eastern ‘Telegraph Company, who have 
entered into an agreement with the Mar- 
coni Company for the erection of the sta- 
tion. This move is the result of a special 
concession granted to the telegraph com- 
pany by the Greek Government. 

Using a power of 15 kilowatts, the sta- 
tion will operate on a wavelength slightly 
under 100 metres. Its average transmis- 
sion speed will be between 60 and 70 
words per minute, 


Company's engineer, who superintended 
the reac on the Canadian bes 
stations, has arrived in Syduey. 

After a period of successful work: 
the Amalgamated Wireless Compan 
reports a net profit of £12,190 for the yè: 
ended June 30, as against £5,030 for tt 
previous year. The company has recenti 
assumed control of the Governmer 
coastal stations, and besides doing 4 big 
business with ships at sea, operates = 
vices to New Guinea and New Caledon: 

ooon 
ITALY'S PRIDE. 

On the opening of the Canadian beam 
service Senatore Marconi received th? 
1 telegram from Signor Muss 
ini ;— ; . 

„Permit me, in the name of the Fasc 
Government, to express to you, with the 
sentiments of the Italian people, my 0%" 
feelings of profound and affection! 
admiration upon your discovery, whic 
will cause to shine throughout the vor’ 
the fame of Italian genius and | 
honour of the Roman civilisation. 

o ooo 
WIRELESS WEEK AT MAIDSTONE. 

All wireless enthusiasts in Kent ahold 
take note of the fagt that next week s 
Maidstone’s Radio Week. Under t 
auspices of the Masdstone and Distri; 
Radio Society the thwu's Fourth gre 
Wireless Exhibition ill be held ii,“ 
Concert Hall, Corn) Exchange, 15 
November 16th-20th. i 

A competition has bien arranged, ope 
to all without entranc® fee, for the ys 
home-constructed ł-, N. 3- and 7 
sets. Entry forms maly be obtained 10 
Mr. H. T. Cogger, , Postley se 
Maidstoae, the ages oe for eutre: 
being Friday next, November 12th. 

O0 000 * 
A CORRECTION. 

In the article describing 
Two“ receiver, in Zhe 
for October 27th, 1926, it ais suit’ 
a Cosmos D.E.55 Blue Spot Ae Was , 
able. The correct design! 
valve is “ S.P.55 Blue Spo. in the 
add that the corresponding ab aout 
Benjamin and Amplion rang ae e 
suitable. i S 
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Points to look for 


in Receiver 


Design, and a Preliminary Announcement regarding Forthcoming Tests. 


O give advice on the choice of a receiving set is 

impossible without exact knowledge of the condi- 

tions under which the receiver is to be used. 
There are so many incalculable factors influencing the 
final result. For instance, wireless waves do not radiate 
in concentric. circles, with the transmitting station as 
centre, as the writers of simplified wireless theory would 
have us suppose; blind spots abound, and it is impos- 
sible to say how many stations may be heard at a given 
place and in what relative strength without actually listen- 
ing-in at that place. Then there is the efficiency of the 
aerial to consider; however shrewdly one may attempt 
to estimate this from a sketch showing the height, length, 
and spacing from neighbouring objects, there is nearly 
always some unforeseen factor, moisture in the lead-in 
tube, a broken strand in the wire, or a bad earth, which 
will entirely upset the most careful estimate. Finally, 
there is the possibility of unexpected local interference. 


SMAI ACH 


— 


Get expert advice on the erection of an efficient aerial.” 


The only safe thing to do is to consult the local wire- 
less dealer—that is, assuming he has established a good 
reputation in the neighbourhood and has a high per- 
centage of satisfied customers among his clientèle. His 
knowledge of local conditions, gained from installing 
numbers of sets under all sorts of circumstances, will 
enable him to tell you at once what you may reasonably 
expect to receive and how much it will cost. 

After the preliminary talk and before buying your set 
get expert advice on the erection of an efficient aerial. 

B 3 


Let the dealer view your premises and ask him to indi- 
cate the best type of aerial which it is possible to 
erect in the circumstances, taking special note of pre- 
cautions he is sure to urge upon you regarding insulation 
and spacing of the down lead away from the wall. The 
aerial having been erected, you may invite him to test its 
efficiency with a standard receiver the performance of 
which, under normal conditions, is well known. From the 
results obtained it should not be difficult for him to specify 
the type of receiver required. The final choice among 
receivers in the class specified will naturally be decided 
according to cost and individual taste. 

Not every potential buyer, however, can call upon the 
services of a competent dealer or the help of a friendly 
wireless enthusiast. It may, therefore, be worth while 
to indicate the natural groups into which receivers fall 
and to give some idea of the type of performance 
characteristic of each group. 


The Crystal Set. 


The crystal set is representative of the simplest group 
of wireless receivers, viz., receivers in which the sole 
source of sound in the telephones is the energy collected 
by the aerial. The principal component is the detector 
or rectifier, which converts the energy from. the aerial to 
a form suitable for creating sounds in the telephones. 
The detector either in the form of a crystal or valve is 
an essential of every receiving set, and forms the nucleus 
around which every receiver, of no matter what type, is 
built. The crystal set represents the irreducible minimum 
of the essentials necessary for wireless reception. 

Since no means is employed of amplifying or supple- 
menting the energy picked up on the aerial, it follows 
that the crystal set must necessarily. be insensitive. With 
a good outdoor aerial satisfactory results may be expected 
within a radius of 10 miles of a B.B.C. main station 
or 50 miles of Daventry, provided that there are no 
nearby stations working on adjacent wavelengths. The 
crystal set is unselective in the extreme, and prone to 
interference unless the waves from the local station are 
far more vigorous than any others reaching the neigh- 
bourhood. It would be unfair to leave these indictments 
of the crystal set unbalanced by praise of the many good 
points in its favour; it is the cheapest set to buy in the 
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The Choice of a Wireless Set.— 
first instance, costs nothing to maintain, and, with goud 
headphones, gives reproduction of superlative quality. 


Valve Detectors. 


Although not strictly analogous, one may class with 
the crystal set the single valve set without reaction. ‘The 
selectivity is slightly better, there is a slight amplifica- 
tion of energy during the detecting process, and it is not 


necessary to, make frequent adjustments during reception. 


‘These qualities alone, however, do not justify the higher 
initial and maintenance costs of batteries, and conse- 
quently this type of receiver is not common; nearly all 
single-valve sets at the present time make use of reaction. 


Reaction. 


Like fire, reaction is a good servant but a bad master. 
By using it in a single-valve set not only can we increase 
the range on the local station and Daventry from 10 miles 
and 50 miles to at least 30 miles and 150 miles, respec- 
tively, but it will be found possible to cut out interference 
from other stations in a manner not possible with the 
plain valve detector. The handling of a reacting single- 
valve set requires some skill, however, if serious inter- 
ference with neighbouring sets through oscillation is to 
be avoided. It takes about as long to get the feel of a 
reacting receiver as it does to learn the controls of a car, 
so there are no insuperable difficulties. 


H.F. Amplification, 


Oscillation sets the limit to the range-increasing powers 
of reaction, and the use of high-frequency amplifying 
valves before the detector is essential for further exten- 
sion of the range and selectivity of a receiver. High- 
frequency valves can also be made to take the place of 
reaction, as in. the case of Neutrodyne receivers, 
which are perfectly free from self-oscillation and cannot 
cause interference even when mishandled. Except in the 
case of ‘‘ single-valvers,’’ it is probable that reaction 
will be superseded in all broadcast receivers by the use of 
efficient H.F. amplifiers. 

On an average aerial a detector valve, with or without 
reaction, preceded by a single high-frequency amplifying 
valve efficiently designed should bring in all the principal 
British and European broadcasting stations. Two stages 
of H.F. amplification should only be necessary when 
using an inferior aerial or when extreme selectivity is 
required to eliminate unusually severe interference. 


Low-frequency Amplification. 


It will be noticed that no mention has been made of 
loud-speakers. This is because we have so far been 
intent on getting the right kind of results at the detector 
valve with headphones. Having satisfied ourselves on 
this point it is quite a simple matter to increase the 
volume of sound to any required level by the addition 
of low-frequency amplifying valves. These valves do 
not affect the range and selectivity of a receiver; they 
merely increase volume. 

A single L.F. valve will generally suffice to work a 
smal] table loud-speaker and two valves, transformer 
coupled, will give more than enough volume for all ordi- 
nary requirements. 
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Super Sets. 


In this category we may place super-heterodynes and 
multi-stage H.F. amplifiers for use with frame aerials or 
for extreme ranges. It is not proposed to deal with ths 
class in the present article, which is intended to deal only 
with the requirements of the average listener. 


Sundry Advicc. 


The question of cost is bound to involve compromise 
and the sacrifice of some part of our programme. Lis- 
teners in Devon and Cornwall, Norfolk and I. incoln, 
North and Central Wales are advised to concentrate on 
Daventry. 

In country districts it is asking for trouble to stint in 
the matter of batteries, particularly the H.T., whic 
should be of large capacity—valves, too, should be of 
well-known and well-tried make. 

Musicians with an appreciation of good quality repro- 
duction should concentrate on headphone reception unless 
they are prepared to buy the besf of everything in the 
matter of L.F. transformers, power valves, loud-speaker 
and a large capacity H.T. battery of not Jess than 120 
volts. They should also concentrate on stations which 
are well above the atmospheric level in strength; long- 
distance reception is not much to listen to from a musim: 
standpoint. 


The Final Choice. 


The toregoing should enable the reader to decide for 
himself into which category his requirements may le 


placed and the type of receiver which will meet them, 
remembering that H. F. valves give range and selectivity, . 
valves volume. 


L. F. 


. Would look out of place on the Chippendale. 


All he has to do now is to pick out from the Buyers’ 
Guide the odd dozen or so conforming to the required 
specification, make a selection of those falling within his 
price limit and write off to the makers for catalogues. A 
first glance will eliminate half of these: this one is 41 
knobs, that one would look out of place on the Chip- 
pendale table he has sei aside for it, a third has no pro- 
vision for Daventry—and so on. 

The final and most difficult process is the elimination 
of those half-dozen makes which all appear to be equally 
suited to his needs. The only solution is a compara- 
tive test, but this is impracticable unless your dealer 
carries a sample of each make, which will be most un- 
likely unless he is in a verv big way of busin<ss. 


«The Wireless World“ Tests. 


To help the reader in this difficulty we are arranging 
to test examples of representative types of receiver and 


i 
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The Choice of a Wireless Set.— 
to review them in the pages of this journal in the same 
way that valves and other components are dealt with in 
their appropriate sections. 

An appreciation or criticism will be made on each of 
the following points :— 

(1) SENSitIvity, i.e., overall amplification between 
aerial circuit and output to phones or loudspeaker. 

The sensitivity of a receiver determines its range of 
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(2) SELECTIVITY, i.e., ability to separate stations adja- 
cent in wavelength. 

In order to get some idea of selectivity each receiver 
will be tested at two places, one in close proximity to a 
main broadcasting station and the other at a distance of 
about 15 miles. 

There will also be a test to ascertain the amount of 
pick-up in coils and wiring; a factor directly influencing 
selectivity at close ranges. 


„The only solution is a comparative test. 


reception, and a list of stations will be given indicating 


the range under normal conditions. 


Bowyer Lowe Radio News.” 


The current number of the Bowyer 
Lowe “ Radio News,” besides containing 
prices and details of the firm’s sets and 
components, includes an interesting 
article on the super-heterodyne and con- 
structional hints on assembling a four- 
electrode valve portable receiver. Copies 
are obtainable from the Bowyer Lowe 
Co., Ltd., Radio Works, Letchworth. 

O 


Off Duty. | 

The doctor hurried into a restaurant 
and sat down at a side table. A lan- 
guid waitress plumped down the menu 
in front of him and announced: “ Boiled 
tongue, stewed kidneys, fried liver—” 

The M.D. interrupted her. Never 
mind your symptoms, he said. Let's 
have something to eat.”—Cossor’s Radio 
Mail. 

o OOo 
Logging Distant Stations. 

The General Electric Co., Ltd., have 
produced a neat little folder (24” x25”) 
whereby the wireless user can record 
particulars of his distant stations. This 
is being enclosed in all 40-watt and 60- 
watt Osram Lamp cartons throughout the 
present lighting season. This folder also 

contains information on the correct Osram 
Valves to use, and gives valve combina- 


tions. 
O O0 O00 


Exide Expansion. 

The latest evidence of the expansion 
of the Exide business is the removal of 
the distributing depot in Manchester 
from No. 1 to No. 18, Bridge Street. 

The main function of these depots, 
which exist now in London, Birmingham, 
Bristol, Manchester and Glasgow is the 
decentralisation of stores. Although the 
works at Clifton Junction has been in- 
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(3) STABILITY, i.e., of tuning, reaction and neutralts- 
ing adjustments with small changes of battery voltage, 
change of hand capacity, ctc. : 

(4) Cost or RUNNING. ; 

This is related to the H.T. and L.T. current and the 
number of valves (replacements). 

(5) EASE OF OPERATION. 

(6) Ease or ERECTION. 

Possibility cf wrong connections and short circuits. 

(7) WORKMANSHIP. 

Mechanical strength of components, wiring joints, etc. 

(8) FINISH AND APPEARANCE, 

In addition there will be general comments on any 
unique features of design, quality of reproduction, prob- 
able reliability as inferred from (3), (6) and (7) and other 


features which it is difficult to classify. 
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creased to many times its original size, 
it is impossible to carry out direct dis- 
tribution of the small types of batteries 
without undue delay. 

The new premises comprise showrooms, 
offices and storeroms, with a total floor 
space of over 400 square yards, and a 
window frontage of 74 feet. The store- 
rooms are fitted with every modern equip- 
ment for the easy storage and rapid 
Handling of batteries. 
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Wireless Van Competition. 


The result of the Wireless Demonstra- 
tion Van Competition, in which com- 
petitors had to estimate the number of 
miles covered by the van during its re- 
cent tour, is published by the promotors, 


„WIRELESS WORLD“ 
CONSTRUCTIONAL ARTICLES 


To appear in early issues. 


Combined Loud-Speaker Receiver. 
A broadcast set where the loud-speaker is 
included in the receiver cabinet. 
General-Purpose Valve Wavemeter. 
An instrument indispensable in long range 
reception. 
“ Everyman’s 5-valve Receiver.” 
A screened 2 H.F. set in this famous 
series. 
A Portable Frame-Aerial. 


A general purpose frame of simple con- 
struction. 


2 
260% „%%% „% ee See „4444 „%%% „ „„ „„ „„ „„ „ „„ „%% „„ „ „ „„ „ eee eee eee 


Messrs. A. Graham, Ltd., Mullard Wire- 
less Service, Ltd., and Automobile Acces- 
sories (Bristol), Ltd. 

The van actually covered 4,342 miles, 
the figure of 4, 346 being given by the 
first prize winner, Mr. N. Spence, of 
Honiton, who receives an A.R. 19 Am- 
plion 5 gn. loud-speaker. Five second 
prizes of P.M. Mullard valves have been 
won and fifty third prizes consisting of 
P.D. lightning arresters. 

000 0 


Hart Batteries for Beam Service. 
The Bodmin beam station for communi- 
cation with Canada is equipped with 
Hart accumulators. It is interesting to 
note that batteries: of this make were 
used in the earliest beam . experiments, 


conducted by the Marconi Company at 


Hendon about six years ago. 
©0000 


Houghtons’ Radio News. 

This “ live” little periodical, now pub- 
lished monthly, contains illustrated de- 
scriptions of newly introduced radio 
apparatus and accessories and other 
matters of assistance to the radio dealer. 
It is produced by Houghton-Butcher 
(Great Britain), Ltd., 88-89, High Hol- 
born, W.C.1. 
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A Royal Visit. 

Redfern’s Rubber Works, Ltd., of 
Hyde, near Manchester, the makers of 
Ebonart radio panels, recently received 
the honour of a visit from H.R.H. Prin- 
cess Helena Victoria, G. B. E., who in- 
spected the company's products in the 
various stages of manufacture. Touring 
through the different departments, the 
Princess observed the mixing of the rub- 
ber and the ensuing operations in the 
manufacture of Ebonart panels and other 
ebonite goods. 
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Secretaries of Local Clubs are inviled to send in for publication club news of general interest. 


Brighter Wireless Theory. 


The reading of a war-time treatise on 
“ Theoretical Principles of Wireless Tele- 
graphy ’’? caused much amusement at the 
last meeting of the Bristol and District 
Radio Society. The work, which is a skit 
on certain official wireless manuals, in- 
vludes many lurid circuits incorporating 
such unusual components as sewing 
machines, bedsteads, and water taps. 

The weekly valve ballot was won by 
Mr, Bundy. 

- The hon. secretary is Mr. S. J. Hurley, 

46, Cotswold Road, Bedminster, Bristol, 
O00 00 


Aircraft and Artillery Wireless. 


Wartime wireless was dealt with in a 
fascinating manner by Mr. E. Beat, ex- 
R.A.F.. in his lecture before the City of 
Belfast V. M. C. A. Radio Club on October 
22nd. Of special interest was the descrip- 
tion of the systems employed by aircraft 
for signalling instructions and informa- 
tion to the artillery during bombard 
ments. 

The club's Morse class iu now in full 


swing, nearly all the members taking 
part. 

Hon. secretary: Mr. John J. Cowley, 
4, St. Paul’s Street, Belfast. 

ooon 

Secretaries, Please Note. 

Messrs. Siemens Brothers, of Woolwich, 
S.E.18, inform us that they have now 


arranged an attractive programme of lan- 

tern lectures dealing with the mannfac- 

ture, choice, and care of dry batteries. 
0000 


Maidstone Radio Week. 


Under the auspices of the Maidstone 
and District Radio Society the fourth 
annual wireless exhibition will be held 
in the Concert Hall, Corn Exchange, 
Maidstone, from November 16th to 20th 
inclusive. An open competition has been 


arranged, without entrance fee, for the 
best home-constructed 1-, 2- 3- and 4- 


valve sets. Entry forms may be obtained 
from the hon. secretary. Closing date: 
Friday. November 12th. 

The society holds weekly meetings at 
8 p.m, on Fridays at the Oddfellows’ Hall, 
King Street. An excellent programme 
has been prepared for the coming months, 
and fall particulars are obtainable from 
the hon. secretary, Mr. H. T. Cogger, 44, 


Postley Road, Maidstone; Kent. 
C 262 
A Tale of Two Sets. 
Mr. J. E. Nickless, A.LE.E. (2KT), 


presiding at the last meeting of the South 
Woodford and District Radio Society, 
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spoke in eulogistic terms of the Grebe 
Synchrophase Five,” which was demon- 
strated by Mr. Ostermeyer. ‘This well- 
known American receiver employs a gang 
condenser and binocular coils wound with 
Litz. At South Woodford 2LO was tuned 
in on a 20 ft. ex-Government earth mat. 
without aerial connection, at overpower- 
ing strength. On the club’s aerial Eng- 
lish, French, German, Spanish, and other 
stations unidentified were put on the 
loud-speaker at unexpected strength 
despite atmospherics. 

By way of variety Mr. Nickless demon- 
strated a three-valve, self-contained port. 
able receiver, which gave good oud 
speaker results on the local station. The 
datter receiver had worked well the same 
evening in the guard’s van from Liverpool 
Street to Woodford, much to the delight 
of the passengers! 

Hon. secretary: Mr. E. J. Turbyfield, 
42, Alexandra Road, South Woodford, F. 


coor 
Gramophones and e 
By the courtesy of the 
Edison Bell, Ltd., members of the Croy- 
don Wireless and Physical Society 
recently paid a visit to the Edison Bell 


directors of 
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FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 10th. : 
Muswell Hill and District Radio Socictu.— 
At 8 pm. At Tollington School, Tether- : 
duun, Demonstration of Pectu-Scott 6- : 
Valve Uni- Conti! (Screencd Coil) Ne- : 
ceiver. : 
Edinburgh and District Railio Society. - 
At 8 p.m. At 117, (ele, Street, Shori- 
wave Night. 

Barnsley und District Worclesa Association, 
—. 4 8 pm. At 2 Market Street. 
Lecture: “ Soldering, and Other Practical 

: Hints,” bu Mr. G. W. Wigglesworth. 

: Wireless and Ex perimental Association. - 

: At 8 pru. At the Camberwell Central 

: Library. Lecture and demonstration ou 
the Marconi " Straight Fight.” 

FRIDAY, NOVEMBER 12th. 

Leeda Radio Socicty.—At 8 pom. At Col- 

linson's Calc, Wellington Street. Lecture: 
‘More About Electricity,” by Mr. D. C. 


Field. B.A. 

Radio Experimental Society of Manchester. 

— Lecture; Neon Tuber and Their : 
Various Uses,” by Dr. Ramsden, : 


Shr flicld and District Wireless Sovictu.-- 
The Month's Wireless News, by H. W. 
Cross. 

MONDAY, NOVEMBER 15th. 

Croydon Wircleas and Physical Socicty.—At 


8 p.m, At 128a, George Street. Lecture: 
“Elementary Wireless.” p" Mr. 
2 Creswick Atkinson, M. I. N. K 


South port and District Radio Society. At 
St. Andre's Hall, Part Street. Nericu- 
of the Latest Components, 

THURSDAY, NOVEMBER 18th. 

Golders Green and Hendon Radio Society. 


: —At 8 pam. At the Club House, Willi- 
: field Wau, N.W.11. Demonstration: 
; Wireless Picture Tranamission,” b 


* 
: Mr. F. H. Hanes, Assistant Editor, 


The Wireless World. 
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All photographs published will be paid far. 


Tac tory at Glengall Road, Loudon, S.E. 
After witnessing 
gramophone record manufacture. the 
party were conducted over the radio show- 
room, where they listened to broadcasi 
reproduction on a loud-speaker designed 
by Mr. P. G. A. H. Voigt. This instru. 
ment greatly impressed the visitors by 
reason of its purity and richness of tone, 
particularly in the reproduction of organ 
pedal notes. 

Particulars of the society will be gladis 
furnished by the hon. secretary, Mr. 
II. T. P. Gee, A. M. I. E. E., Staple House. 
51 and 52, Chancery Lane, London. 
W.C.2. 
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‘“*Superhet ’? History and Development. 


On October 2lst Dr. Morgan lectured 
to the Golders Green and Hendon Radio 
Society on the super-heterodyne. He 
opened with a brief history of this typ 
of receiver, and traced its development. 
Its chief -advantages, he said, were sens: 
tivity and selectivity, and he raised an 
interesting point when he claimed that the 
‘mush ”? so often brought in by thèse 
sets was due to the frame aerial. 

Hon. secretary: Lt.-Col. H. A. Scarlett, 
D. S. O.. 357a, Finchley Road. N. W. II. 


Gona 


Sheffield Society’s New President. 


The new president. of the Sheffield and 
District Wireless Society, Mr. R. Jake- 
man. who has taken a keen interest in the 
society for many years, was hon. seeret ary 
during the period 1924-25. 

Now features are being introduced into 
this year’s syllabus, one of which consists 
of a monthly review of the latest develop- 
ments of wireless throughout the world. 
Papers on various aspects of radio engi- 
neering will be given fortnightly. and 
arrangements are being made for an exhi- 
bition of members’ apparatus to be held 
early in the New Year. 

Hon. secretary: Mr. T. A. W. Blower, 
129, Ringinglow Road. Sheffield. 
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Transmission Tips. 


A mass of useful information on 
“Transmission ' was provided by Mr. 
J. C. Bird, B.Sc. (G 2JB) in his lectare 
on the subject at the last meeting of the 
Muswell Hill and District Radio Society. 
Useful circuits, among which were the 
Colpitts and the Hartley, were drawn on 
the blackboard, and the lecturer supplied 
valuable data regarding coil dimensions, 
besides many useful tips on transmitter 
construction and operation. 

Hon. secretary: Mr. Gerald S. & ssions, 
20, Grasmere Road, Muswell Hill, N. 10. 
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—powerful amplifiers 
now within the reach 


of all. 
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EVERX BODY is wanting to buy this new 


LISSEN Transformer. Amateurs have them, © 
experimenters have them the need for paying a rice 
high price for a good transformer has gone for ; 


ever, for this new LISSEN 


AMPLIFIES FULLY EVERY NOTE, GUARANTEED FOR 12 MONTHS. 
EVERY HARMONIC, EVERY OVERTONE. 


So good is it that we have unhesitatingly with- 
drawn all our own previous high-priced models 


Turns ratio 3 to 1. 
Resistance ratio 4 to 1. 


which have been on the market and largely sold It suits every set and every valve you will want 
for several years past. to use. 
Compare this new LISSEN against any for tone Use it for 1, 2. or 3 stages L.F. 


purity and power. Obtainable at all good radio dealers, but if any 


7 DAYS’ TEST AT HOME. difficulty send direct to factory. No postage 
Take one home with you—test it for 7 days, and charged, but please mention -dealer’s name and 
if it fails to satisfy you, take it back to your address. Or can be sent C.O.D. 
dealer’s or send it back to us. Ask your dealer’s opinion of this new LISSEN. 


QUALITY RHEOSTATS 
—-previously 4/-. NOW 2/6 


The LISSEN Range of wire-wound Rheostats and Potentiometers offers the user something from 
which every discriminating buyer will choose one in preference to all others. 


You want in a rheostat a contact brush which gives firm, sure, electrical contact, yet which 
moves smoothly along and is pleasant to use. This you have in a LISSEN. In addition, the 
turns of the wire cannot move and short circuit-- you cannot get any chattering or arcing. 
There is no flimsy spring. The photo-engraved dial and combined knob and pointer which, when 
mounted, fits flush with the dial, gives an extremely neat i These LISSEN rheostats 
will stand hard use—they are robust as wel! as good looking. 

The reduced prices are the last irresistible appeal that compels you to buy a LISSEN after 


comparison with all others. These large reductions have been made possible by our new direct 
to dealer policy of distribution which cuts out all wholesaie profits. 


; Previously Now 
LISSEN 7 ohms, patented - - - - - 4l- 2/6 
> 35 ” . = $ 7 7 a 4l- 2/6 
„ Dual - - - - 6l- 4/6 
„  Potentiometer, 400 ohms, patented - - 4/6 2/6 


EVERY ONE LISSEN ONE-HOLE FIXING. Baseboard type same prices as above. 


IMPORTANT TO THE TRADE! Orders for LISSEN products must now be sent direct to factory at 
Riehmond and not to usual wholesale factor. Apply for particulars of new trading policy if not already 
advised. Every dealer in his own interest should be registered with us. 


LISSEN LIMITED, 21-25, Friars Lane, Richmond, Surrey. 


Managing Director: Thomas N Cole. 
LISSEN PARTS. WELL THOUGHT OUT. THEN WEL! MADE. 


2 
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They Look to You for Advice 


They need it. Those friends of yours who have 
no technical knowledge naturally go to you for 
advice about valves. They regard you—and rightly 
—as the man who has had a wide experience of 
different types and is able to give sound advice. 
This is as it should be, and no one is better pleased 
than the manufacturer of a really first-class product 
that his goods should have to run the gauntlet of 
the specialist, be scrutinised, tested and criticised. 


Your friends are going to ask you what you think 
of this new S.T. range of valves. They would be 
uninfluenced if you .explained that they were 
designed on the only sound basis, namely that of 
dynamic curves representing actual - operating 
conditions with an impedance in the anode circuit 
producing, as it does, a fluctuating anode yoltage 
as the grid potential varies. They would be left 
cold by any talk of milliamps per watt filament 
efficiency, due to the special torodium filament, nor 
would they care whether the molecules of occluded 
oxygen and water vapour were completely removed 
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by the Barguet evacuating process. All they want 
is good results and a long life from the valves. 
If you simply say “Use S.T.’s” that ends the 
matter. You know that they will buy a valve ma 
carton on which appears a test certificate pe 
initialled by the designer John Scott-Taggart, 
F. Inst. P., A. M. IE. E. You are probably too busy to 
be able to check up your friend’s valves on your 
own, testing panel, so that the fact that che 
Scott-Taggart valves have been stringently tested 
electrically and also on actual broadcasting, under 
the designers supervision, is a distinct convenience. 
There is no risk that your friend will come back 
to worry you, complaining that one of his valves 
has failed, that signals are not up to standard or 
that the reproduction is poor. 


Recommend S. T. S to-day and your friends will get 
range, magnificent volume, and undistorted repro- 
duction. And of course the valves are built—like 
the Pyramids—to last. 


S.T. LIMITED, 2, Melbourne Place, LONDON, W.C2 


SPECIFICATIONS AND CHARACTERISTIC CURVES 


The Curves given are static curves to serve as some comparison with other 
valves. Dynamic curves are obtainable on application. 


VALVES FOR 2-VOLT BATTERIES. 
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Filament U8 volts. 


i i la 0:15 amp. 
x 0 A amp. Anade 40-120 volts. Anode 80-120 volts. 
Anode 40-120 volts Impedance 16,000 ohms. Impedance 6,000 ohm. 
Impedance 26,000 ohms. Amplification 10. Amplification 6. 
e Ae ee ene A magnificent 2-volt power valve giving 
A:mplineation 16 | | Pe valve is 1 0 l of a ae superb reproduction when used as th 
Au excellent valve for H.F. Ampli FVoU!ß give undis last valve of a set when a Joodspeakr 
fication and resistance capacity couplings 3 i acter a ay. ee be is employed. Note its low impedanct 
ht is also to be recornmended as a de- used for H.F. amplification, especially and the high amplification factor tor 
A E in neutrodyne circuits, and for detection. Sen valie. 
e o 2 
Price 14/- Price 14/- Price 18/6 
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Straight 


giving exquisitely pure 


loudspeaker reproduction. 
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the golden 


It is 
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long dead 


volume 


SUPER POWER 


A 


5 amn. 


Anode 120 volts. 


I 

8 
I 
N 


wilve with 


It is an entirely new class of 


25 amp. 


Anode 120 volts. 
very 


oo 


5'6 volts. 


Price 22/6 


curve 


“the 


Price 22/6 


dynamic 


t 


Impedance 4,000 ohms. 


Amplihcation 3°33. 


Tliis valve is the only standard 4-volt 


valve in the super-power class, hitherto 


confined to 6 volt vilves. 
Impedance 4,000 ohms. 


Amplification 3°33. 


Filament 3°8 volts. 
Tnis is 


Filament 


0 5 * 
valve 


SUPER POWER 
valve with the golden voice” 
capable of great 


tional purity of tone. 


voi: 


as a 


its class 
2nd L.F. 


6-VOLT BATTERIES. 


power amplifier recom- 


mended for first and also the second 
, although the S.T. 43 is 


the ideal loudspeaker valve in the 4-volt 


class. 


0'1 amp. 


Anode 40-120 volts. 
O1 amp. 


Anode 80-120 volts. 


Price 18/ 6 
Price 18/6 


VALVES FOR 


It is intended especially 


Impedance 6,000 ohms. 
vood all-round power valve. 


Filament 3°8 volts. 
Amplification 6. 


Impedance 6,000 ohms. 


Amplification 8'3. 
his power valve is the best of 


Filament 5°6 volts. 
and makes a good Ist and 


An excellent 
Stage of L.F. 


valve. 


— 


alve more 
i 


neutrodyne 


It brings in the distant stations 
particularly 


to be recommended for all neutrodyne 


types of circuit 
used 


H.F. v 
for 


p. 


for resistanceeapa ity 
120 volts. 


while it may also be 
tance- capacity coupling. 


000 ohms. 
es an excellent detector. 


volts. 


O'l Rm». 


40-120 volts. 
ipedance 16,000 abrns. 


Amphneation 13. 
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designed 


This valve may be used as 
0'i am 


the first L.F. and as the detector valve. 


fication 20. 
efficient H.F. valve is 


Price 14/- 
Price 18/6 


Anode 50- 
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Filament 5° volts. 
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Impedance 20 
Amplia 


Lilament 3° 
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A square law type 
embodying the latest 
practice in condenser 
design: earthed moving 
vanes, no-loss metal end 
plates, friction drive slow 
motion device, large oper- 
ating knob and dial. 
0005 MFD. 17/6. 
‘0003 MFD. 16/6. 


LOW-LOSS VARIABLE 
CONDENSER 


A square ław type with 
nickel-plated brass “ No- 
loss end plates. Moving 
vanes connected to frame 
aud earthed thus obvi- 
ating stray capacity. 
Watch spring direct con- 
tact from moving plates 
to frame. Complete with 
knob and dial. 


o005 MFD. 12/6. 
‘9003 MFD. 11/6. 


8 
STRAIGHT LINE 
FREQUENCY. 
CONDENSER 


Brass vanea, moving system 
with spindle in one piece, fixed 
vanes welded to side spindles. 
Extremitics of moving vanes 
short circuited. Heavy nickel- 
pla ted No-loss end plates; 
watch spring direct contact, 
moving vanes connected to 
frame and earthed. Cone 
bearings. 
‘0005 MPD. 25/—. 
‘00038 MFD. 22/6. 
Suitable 4° dial and knob 2/3. 


NEUTRALISING 
CONDENSER 


A new departure in design. 
The moving electrode telr- 
scopes into a fred cylindrical 
plite, being operated by 2 
wormed apindle with long 
insulated handle, providing 6 
to 1 ratio vernier movement. 
While primarily designed for 
neutralising. it is equally 
saltable for use as a midget 
reaction condenser. Arranged 
for either baseboard or panel 
mounting. Price 8/ each. 


Ask your Wireless Dealer or 
WRITE FOR CATALOGUE 
No. 573/4 of Efesca Components and 
Circuits using them. 
l Wholesale only : 
FALK, STADELMANN & Co.Ltd., 


83/93, Farringdon Road, E. C. . 
and at Glasgow, Manchester, Birmingham, Newcastle and Dublin. 


roc 
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H.T. DRY BATTERIES. 


TALK No. 1 
General Remarks. 


Siemens H.T. dry batteries are convenient and simple to 
use, reliable in service, and they ensure the steady, continuous 
flow of direct current which is so essential for noiseless” 
reception. It is necessary, however, to select the correct sue 
and type of battery to meet the conditions of use, and in 
order to give some general guidance as to the type of battery 
most suitable for particular conditions, the following table has 
been prepared. 

Three types of H.T. dry batteries are now available, and 
practically every kind of Broadcast Receiving apparatus can 


be provided with H.T. current from dry batteries at a reason- 
able cost of upkeep. 


The recommendations in the table are based upon aa 
average use of 3 hours per day, and it is assumed that where 
necessary negative grid bias is provided for the araphifymg 
valves. 


No. ol Power | 
Total No. of A Max. ELT. Voltage! Type of Siemens 
valves employed An ! applied | Battery recommended 


1 or 2 — 60 
2 Or 3 — 60 5 
2 1 60 Large „ 
2 I 120 n , 
2 2 120 8 7 
3 I Or 2 120 i 
4 — 60 ; 
4 I 120 a H 
Large or extra 
4 f 9 large capacity. 
4 3 120 Extra large 
capacity. 
Large or extra 
5 8 large capacity. 
5 120 Extra large 
. capacity. 
7 or 8 2 120 Extra large 


capacity. 


The maximum economical discharge rate for the 3 types of 
battery is as follows :— 


Small Capacity Type .. .. 5 milli-amps. 
Large 95 „ se 10 ~ 
Extra Large Capacity Type .. 20 3 

The batteries are quite capable of giving currents of highs 


values than those stated, but economical service cannot be 
assured if the rates mentioned above are exceeded. 


The above is an extract from our new Cat. No. 650. Siemens 
Radio Batteries,” which contains a large amount of useful in- 
formation om the CARE and MAINTENANCE of Ratio 
Batteries, and also full particulars of Sizes, Weights, Prices, 
etc. A copy of this catalogue will. be sant on application * 


SIEMENS BROTHERS & CO., LTD., WOOLWIGB, 4 f. l 


E 


NOVir= BER roth, 1926. 


JR 
188 


Wenne. eu 


` 
+‘ 


O many developments have taken place in the manufacture 
of receivers since the publication of The Wireless World 
in our issue of February 10th, that, en- 
couraged by the very favourable reception given to these ‘lists 
by oar readers, we are now bringing out a revised list grouped 
as before under the headings of Crystal Sets, 
Sets, Valve Sets, Amplifiers and Portable; 

We feel that the present moment is particularly opportune 
for the publication of this Buyer's Guide,” 
the appearance of our jssue is in the middle of National Wire- 
which is attracting so much attention at present. 
The slogan’ of National Wireless Week is Let Your Friends 
Listen,” and the ohject is to endeavour to widen the circle of 


“ Buyer's Guide“ 


less Week, 


ee tear e T 
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Manufacturer. 


— — * 
— — —— 


British Thomson-Houston Co., Ltd., Crown 
House, Aldwych, London, W. C. 2. 


Brownie Wireless Co. ot Gt. 
Nelson Street Works, 
London, N. W. I. 

Climax Radio Electric, 


Ltd, 
Road, 


Britain, 
Arlington 


Ltd., Quill Works, 


a 


Crystal Valve 


Sets. many 


since the date of 


— ee ee — — — — 


Climax Popular 


Putney, London, $.W.15. ‘a Junior de Luxe | Mahogany case, ebonite 
: o. panel, 
Falle Engineering Co., Ltd., Warwick. .. Chakophone No. 4 . Mahogany box type 
A i he, os , H 7 No. 3a l f Hard wood box type 
with lid. 
l:dison Bell, Ltd., 62, Glengall Road, Peck- | Edison Bell. Oak, with closing lid. 
bam, London, S. I. 15. 
a 
Edison Swan Electric Co., Ltd.. 123.125, | Ediswan W.L.1924... | Walnut. with moulded 
Quen Victoria Street, London, E.C. 4. panel, 
ida n » x o W. L. 1924 L.. 55 i 
»» ? 95 ” ve N ’ U 
” 15 ‘i W. L. 1924 P.. $ E 
Erisson Tele E ones, Ltd., 67/73, Kingsway, | 0; 10% Miniature Watch pattern. 
London. W. C. 2 M sk casa wes Oak case, with lid 
Gi 15 1 en 
Falk, Stadelmann & Co., Ltd., 83, n Far- | Benbow... os... Mahogany lift-up top 
ringdon Road London, E.C. 1. and compartment for 
phones. 
i . 5 Junior . 8 Mahogany slab cabinet 
Fallowfield, Jonathan, Ltd., 61/2, Newman | Newman ........... Mahogany........... 
Street, London, W. I. 
Gamage, A.W. Ltd., Holborn, London, E.C.1 | IdcallllliwXẽkVcc«c«k·· Mahogany........... 
General Electric Co., Ltd., Magnet House, | Gecophone Junior, No. | Mahogany, open desk 
Kingsway, London, W.C.2. B. C. 1700. type, nickelled fit- 
tings. 
Henderson, W. J.. & Co., Ltd., 361, Fulbain B. R. C.ll .. Oak, enclosed........ 
Road, London, S. W. i0. 5 $ M 
” 15 5 BRCO? „„ + See 
e ” %ù½ß ß (7 * 
Cf ði d ð2KKb es Se 


Name of Set. Type of Cabinet. 
B.T.H. Bijou ....... Walnut bol 
B. T. II. Model K. Sloping panel ....... 
Brownie ..... eer er: -— 

1 No. Solid moulding ...... 
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throughout, 
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INDEX TO SETS ON THE MARKET 


A Er 


It is, of curse, 


Det gh 


wireless listeners so that there may be no home left without a 
Wireless set as part of its equipment. 

impracticable in compiling a list of this 
kind, whete the space available for general descriptions and 
remarks is necessarily limited, to preserve absolute consistency 
especially as the information is derived from so 
different sources, 
possible to condense the description furnished by the manufac- 
turers into a 


but we have endeavoured as far as 


more or less stereotyped form so that a ready con- 


Price. 
Ls d. 
1 0 0 
115 O 

7 6 
10 6 
12 6 
1 6 
Loo 
115 3 
110 0 
2 3 2 
2 9 0 
2 10 0 
11 6 
117 9 
14 0 
2 0 3 
18 9 
2 35 0 

7 6 
1 1 0 
14 0 
217 6 
115 O 
2 0 0 
3 3 0 
3 5 6 
16 0 
1 5 0 
2 10 0 
1 12 6 
2 17 6 


parison may be made. 
our readers that, before selecting any re ceiver, 
obtain the full particulars which the manufacturers are alv us 
willing to supply. 


CRYSTAL SETS 
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We would, however, strongly urge upon 


they should 
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Description and Remarks. 
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Sct only. Loading device for XX. 5s. 6d. extra. 

Set only. Provided with alternative crystals and 
change-over switch. Loading device for XX 
3s. Od. extra. 

Complete with D.L.5 crystal. 


ee ” 57 


Set only. Coil for XX. 3s. Gd. extra. 
Set only. Inclusive of 3XX ranger. 


Set oniy. 
With aenal supplies and headphones, 
Set only. 


With acrial supplies and headphones. 

Set only. | Vartometer tuning, 28% 1,600 
Nickel-plated fittings. Electric lighting 
crystal twin detector with opal tubes, 

Set only, Tuned by variable condenser, with de tach- 
able ading coil, 280 5 pmeires, Nickelplited 
hitings, Llectrie lighting under crystal twin 
detector with opal tubes, 

Set only. 


metres, 
under 


Compite with L pair headphone. 2 poro lain insu- 


lators, E 5an. leadan tube, IOM aerial wire, 3 vels. 
thuk cabber-covered lead in oc carth wire, tath 
chp 10% 700 metres. 

Set ouh. 


Complete with accessories as above. 
but with plug to take loading coil. 

Set owy, with loading coil. 

Complete with accessories as above. 
ana DNX. 


100, 700 retires, 


100% 700 actrees 


Provi-ton for loading coil. 

Load'ng cotl incorporated. 

Complete with acnal and carth equipment and I pair 
heacphones. 


Set only. 

Complete with arria! and earth equipment and } pair 
headphones. 
Complete with 2 

ment, 

Set complete with 1 pair headphones lead-in tube, 
lightning switch, loft. aerial wire, 2 acrial 
insulators, 20ít. carth wire. 

Set only. 


pairs headphones and acrial equip- 


Set only, 

Complete with 1 pair headphone~ and aerial equip- 
ment. 

Set only, 

Complete with 1 pair headphones and aerial equip- 
ment. 
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; CRYSTAL SETS—continued. 
Maautacturer. Name of Set. Type ef Cabinet. Price. Description and Remarks. 
£ s. d. 
Holrose Manufacturing Co., 43, Lonsdale | Holrose .........0.- Circular, leatherette 8 6 Set only. 
Road, Kilburn, London, N. W. G. covered, 
” 75 u i A E Aluminium base 1 4 6 Complete with headphones, Daventry loading £ 
; and aerial supplies. 
Johnin, T. J., 17 and 19, Catherine Street, | Sarumphone Crystal . | Mahogany box ...... 100 — — 
Salisbury. 
Lamplugh, S. A., Ltd, Kings Road. No. 103), ö ³ð K scene 110 0 Set only. 1 ug for loading coil. 
Tyseley. Birmingham. Junior .... aeons Ebonite moulding 9 6 . coil for Daventry, 4 4 
extra. 
Lissen, Ltd., Friars Lane, Richmond, Surrey | Lissen Crystal 16 0 -— 
gk Co., 216, Great Lister Street, Birm- | M.A.P. Crystal Polished aluminium. 17 6 Aerial supplies, 7s. 6d. extra. 
Ingham. 
Metro- Vick Supplies, Ltd., 155, Charing Cross | Cosmos Circular moulded base 15 0 Set only. With plug-in coil for either B.B.C. or keg 
Road, London, W.C.1. wave band and enclosed detector 
Radiarc Electrical Co., Ltd., Bennett Street, | Liberty Midget ...... --- — 7 6 Set only. 
London, W.4. Liberty Ironclad 16 0 i 
Radiax, Ltd., 16, Palrner Place, London, N.7 | Challenge... ....... Mahogany ca case, with 2 0 0 Set only. 1000/1, 600 metres. 
Radio Supply Co., Superfone Works, Four | Superfone .......... Walnut, with lid 18 6 Variometer tuned. Daventry coil included. 
Oaks, Birmingham. 
Rawle Bros., Stamford Road, Handsworth, | Fireside ............ Oak pre m 1 1 0 For local and Daventry. 
Birminghanı. 
Regent Radio Supply Co., 45, Fleet Street, | Regentone ......... . | Mahogany, lidded .... 2 2 0 Set only. 
London, E. C. 4. 
Service Radio Co., Ltd., 62, Church Street, | Service ............. Mahogany, compart- 1 1 0 — 
Stoke Newington, London, N. 16. ment in lid. 
„„ 5 a E Mahogany, no lid 15 0 — 
S. H. C. S. Co., 10, Clare Terrace, Sidcup .... | Thor No. ......... Ply wood, imitation 10 6 Set only. 
leather covered. 
s v a AA e or type oe with 1 1 0 Vzriometer tuned. Enclosed detector. 
id and clasp. 
Sherman, P., 12, River Street, London, E.C.1 | Clarecryst .......... Enclosed, leather cov- 100 Set only. With 1 pair headphones. Tuning either 
ered. 5X X or local by switching twin detector illumi! 
0 S 4 s de Luxe Oak, American type, 25 0 5 75 2 
with doors. 
Siemens Bros. & Co., Ltd., Wool wich, London, | Siemens............. Mahogany, with lid... 110 0 Set only. With 2 detectors. local or SXX cod aod 
S. E. 18. 1 pair headphones, 
Tant, W. H., & Co., Transant Works, Doll- | Transant ...... via AK neh Bead enya es From 1 1 0 | Set only. 
man Street, Birminghain. i 
Ward & Goldstone, Ltd., Pendleton, Man- | Goltone ........... . | Moulded, insulated 6 6 Set only. Wavelength 150/550 metres. 
chester. top and base. 
xi R „ E ‘s 7 6 * j 150/1,860 „ 
3 5 S Mahogany aud tees 15 0 1 
A: ioe 3 n W Enclosed, mahogany. . 15 0 Y 
Wilkins & Wright, Ltd., Kenyon Street, | Utility ............. Polished wood box. 110 0 Set only. 
Birmingham, 8 
Wootten, F. E., Ltd., 56, High Street, Oxford | Wootophone......... Polished ok 112 O Set only. With 5XX coil. 
Yorkshire Radio Co., Western Works, Rock- | Deucalion .......... All types From 6 6to | Set only. 
2 2 0 


ingham Street, Shetheld, 


rive 
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Pries. 
£ s. d. 
36 0 0 
3 2 6 
7 19 6 
10 14 0 
14 5 0 
17 0 0 
16 2 6 
18 15 0 
13 2 6 
12 7 6 
6 10 0 
10 15 0 


Valves. 
Manufacturer. Name ot Set. Type ef Cabinet. 
F. L. F 
Baty, Ernest J., 157, Dunstable Road, | Baty Four .......... Polished mahoganv, 1 2 
Luton. front controls, top 
lid on 22in. stand, 
with cupboard. 
British Thomson-Houston Co., Ltd., | B.T.H. EE Flat top, walnut case, Refle 
Crown House, Aldwych, London, suuken valves. 
W. C. 2. 
Edison Bell, Ltd., 62, Glengall Road, Edison Bell ...... .. . | Oak, dees — — 
Peckham, Loudon, S. E. 15. 
” n ” ry) T) eeesveeees | o ye te eee 8 1 
ji 55 8 K ii, WA aed Jacobean table gr and. — 1 
os 7 L. 79 ” 6 „ 6 06 6 „„ 6 660 Jacobean, With twisted — 1 
leg table. 
” * ” 5# „ . | Mahogany table grand 1 
n ” ” ” „ . | Mabogany de luxe, | — 1 
pedestal 
” ” ” ” * 2 6 6 „ 6 „ 6 „6 „ Oak desk 29 2 2 2 6 2 2 6 „ „ — 5 
Falk, Stadelmann & Co., Ltd., 83/93, | St. Vincent... | Mahogany slab ...... 2. valve 
Farringdon Road, London, E. C. I. Reflex. 
L „ 6% „„ „6 „6 „% oe eoeorveee b r 


n n a 


Description and Remarks. 


Complete installation. Aerial and earth, cal 
and stand, H.T. and L.T. both of wa- 
250% 4, 000 metres, 2 general aod 2 pot 
valves, A. R. 19 loud- N wired to 2 roots 
crystal or valve detector by switch. 

Receiver only. With 3ft. twin flex sod (e 
minals and set of 2 loading coils for 5X. 


Receiver only. Reflex circuit incorporating HF. 


amplification, crystal detection and LF 
amplification; also general purpose unit 

a E n * 

n » 1 U 

» * * * 

» 39 2 » 

» 0 » * 

Receiver only. 


With H.T. battery, L.T. accumulator, aerial asd 
earth equipment and 1 pair headpbooss 
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Valves. 
Manutacturer. Name of Set. Type et Cabinet. 5 | T Price. Description and Remarks. 
. | £ s8. d. 
Falk, Stadelmann & Co., Ltd., 83/93 | St. Vincent ........- Mahogany slab ..... I- valve 47 6 Receiver only. 
Farringdon Road, London, E.C.1. Reflex. 
; P m 5 E Oo a DA ‘ i 75 7 17 6 With H. T. battery, L. T. accumulator, aerial and 
earth equipment and 1 pair headphones. 
Fallowfield, Jonatban, Ltd., 61/2, | Fallowflex........... — — 1 15 15 0 Receiver complete with valves, H.T. battery, L.T. 
Newman Street, London, W.1. j accumulator, loud-speaker and aerial e 
ment. 
Oxford Wireless Telephony Co., Ltd., Oxford D. E. 2 Valve | Polisbed mahogany, | 2-valve 15 15 0 Complete with valves, batteries, coils up to 
22, Queen Street, Oxford. Set. Radion panel. Reflex. 1,600 metres, loud- -speaker and acrial supplies. 
Rawle Bros., Stamford Road, Hands- Fireside .......,... aT ORNS oe ae / — 1 410 0 Complete with valve, batteries; receives local 
worth, Birmingham. and Daventry stations. 
S. H. C. S. Co., 10, Clare Terrace, | Thor No ......... Dark oak — 1 5 5 0 Complete with batteries inside cabinet and valve. 
Sidcup. „ N. 2. ayo) xian weds — 2 10 10 0 As above, with loud - speaker. 
Siemens Bros. & Co., Ltd., Woolwich, | Siemens............. Mahogany, with lid. -- 1 or 3 15 6 Receiver complete with D. E. 3 valve, H. T. 
London, S. E. 18. Det. battery, L. T. accumulator. tuning coil (local or 
XX) and 1 pair headphones. 
Ward à Goldstone, Ltd., Pendleton. | Goltone ........... rr / — 1 412 6 Receiver only. 
Manchester. a e : e a adea aa a — 1 7 3 Complete with valve, H. T. battery, L. I. accumu- 


lator and headphones. 
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Manufacturer. | Name of Set. | Type of Cabinet. Price. Description and Remarks. 
s. d. 
Alphian Wireless, ltd.. 90, Mortimer Street, | Alphian .......... .. | Oak, mahogany or 10 VU 0 Headphone use. Standard aerial. Receives complete 
London, W. I. lacquer. with valve and batteries. Chinese lacquer, £2 10s. 
ö : extra. 
British General Manufacturing Co... Ltd., | Britimax ...... soci e ostene sae 217 6 Receiver only. 
Radio Works, Tyrwhitt Road, Brockley, 
London, S.E.4. 
Dunhanı, C. S., za, Elm Park, Brixton Hill, | Dunham C.$.D.37 ... Flat 3 5 0 Receiver only. 
Loudon, S. W. i a 
Eagle Engincering Co., Ltd., Warwick. Chahophone No. 1A. Hard wood, open box 312 6 Receiver only. 
type. 
9 55 AO ade i M 517 6 Complete with aerial supplies, valves, 60-volt H.T. 
battery, accumulator and L pair headphones. 
K 5 „ oe si No.11 Antique "salt box,” 6 17 6 Receiver only. 
with lid and phone 
compartment. 
* 15 „ a pa a tos i 8 9 2 6 Complete with accessories as above. 
75 W P No. X.. | Polished mahogany, 5 0 O Recciver only. 
' ' with lid and battery 
N 
eer Ms i 8 5 O Complete with accessories as above. 
Edison Ben, Ltd., "62, Glengall Road, Peck- | Edison Bell. Oak. lae 412 6 Receiver only. Double ur pose unit incorporating 
bar, London, S.E.1 reflex circuit, with H. F. transformer, 280/500 
metres. 
FS 7 z .. .. | Oak, with littirg and 2 6 Receiver only. Detector with reaction coils, 
closing lid. 280/500 metres, 
; i ” se ie hal Pega ey Oak, late 210 0 Receiver onlv, ‘Vransformer coupled uote magnifier. 
i ae ie Ee E E E E Pine Sitio: = n 22 6 i ‘ Resistance coupled note mazniħer. 
Gamage, A. W. Ltd., Holborn, London, Gamage. Rea E Mahogany........... 440 Receiver only. 
E. C. i. „ö Bae „ RETES es 619 9 Complete with valve. H.T. battery, L. I. accumulato., 
headphones and acrial equipment. 
Henderson, W. j., & Co., 351, Fulham Road, | B. R.]. Oak, open .......... 4 0 0 Receiver only. With coils. 
London, S.W. 10. 
Marconipbone Co., Ltd., 210/212, Tottenham | Marconiphone V.1 ... | Mahogany........... 3 3 0 Receiver only. 
Court Road, London, W. I. ii ee BM EE NE TE 5 4 6 Complete with valve, H.T. battery, I. T. accumulator 
and leads. 
: Sterling Anodian .... | Sloping desh, walnut . 214 6 Receiver only. 
, 7 s feat : 2. h 4 6 Complete with valve, H.T. battery, I. T. accumulates 
and leads 
Oxford Wireless Tel phony Co., Ltd., 22, | Oxford I-valve ...... Polished mahoganv... 8 0 0 Complete with valve, batteries coils to | 600 metres 
Queen Street, Oxford. 1 pair head phones and aerial supphes. 
Pye, W. G., & Co., Granta Works, Cambridge | No. 200: Walnuuut 3 12 6 Receiver only. 
e 1 e+ be, ee erates 611 3 Complete with valves, batteries and i pair headphones. 
Radiax, I. td. 16, Palmer Place, Holloway Radiax 60........... Open op 47 6 Recciver only. 
Road, London, N. 7. 
Radio Supply Co., Superſone Works, Four | Superfone Maxum I... | Mahogany, cemi- 417 6 Tuned plate. Daventry coil included. 
Oaks, Birmingham, portable. 
Regent ae Supply Co., 45, Fleet Street, | Regentone .......... Mahogany. lidded ... 5 10 0 Receiver only. 7 
n On, + 
Ward & Goldstone, Ltd., Pendleton, Man- | Goltone ............ Oak oe 3 2 6 Receiver only. 
chester, „ . oe ae 5 13 6 Complete with valve, H. T. battery, I. I. accumulator 
and headphones. 
Wilson, W., & Son (Herts), Ltd., 1, London | Exceedall ........... Horizontal panel, with 715 0 Complete with valve, batteries, I pair headphones. 


Road, Royston. 


or without lid. 


aud aerial supplies, coils for 2L0 and XX. 
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Manatacturer. Heme ef Set. Type ef Cabinet. — — Price. 
Det. | L.F. 
{£ s. d. 
Alphian Wireless, Ltd., 99, Mortimer Alphian ............ | Oak, mahogany or 1 From Complete with valves, H.T. battery and LT. 
treet, London, W.1. lacquer. 15 12 6 accumulator. Chinese lacquer, £: ls 
extra. 
55 x Me be EE EE ï i 2 30 0 0 Public address system. Self-contained, wi 
microphone, valve and batteries. 
Bannister & Fitton, 27, Milnrow | B. & F. | Fall front, with hinged 1 8 3 6 Receiver only. 
Road, Rochdale. lid. 
5 8 ; „„ . | 12in. x8in. panel 1 11 4 6 | Complete with 2 INE. R. valves, 66-volt HT. 
battery, L.T. accumulator and cal 
Barnett & Soens, High Street, | Barsone... ......... Lidded box......... 5 1 14 0 0 Complete with valves, H.F. battery, LT 
Kettering. i . headphones 
er, 
Batv, Ernest J., 157, Dunstable | Baty Two .......... Panel only .......... — 5 0 0 Receiver only. With coil, 250.4. % 
Road, Luton. metres. 
Bowyer-Lowe Co., Ltd., Letch- Vox Popul! Model IJI. | Sloping front panel, 1 10 10 0 Receiver only. 
worth, Herts. 2 Valvften 1 lid, contain- 
; ing batteries and 
accumulator. 
: z 78 1 > — 1 15 0 0 Complete with 2 D. E. valves, 1 large and 
1 small accumulator, H. T. and d 
batteries and Amplion A.R33 bob 
British General Manufacturing Co., | Britimax ......... Oak, table cabinet 1 915 0 Receiver only. 
Ltd., Radio Works, ‘Tyrwhitt ar | here eee Mahogany „p  ..-. 1 1115 0 1 15 
Road, Brockley, London, S. E. 4. . k, American type.. ł 6 5 0 
0 5 5 15 i Mahogany 75 1 6 10 0 ; S 
British Radio Corporation, Ltd., | B.R.C. 2-valve Walnut or mahogany. 1 12 12 0 Complete with valves, H.T. and LL 
Weybridge. 200/2,000-metre batteries and loud-speaker. 
British Thomson-Houston Co., Ltd., ; . Flat top, walnut case, 1 6 5 0 Receiver only. 
9555 House, Aldwych, London, sunken valves. 
2. 
B. S.A. Radio, Ltd., Small Heath, B. S. ....... Sale diate Mahogany, with oxy- 1 8 0 0 Receiver only. 
Birmingham. dised copper finish 
: panel. 
ee. n 4s 1 1117 0 Complete with valves, H.T. battery, LI. 
accumulator. 
Burndept Wireless, Ltd., Eastnor | Ethophone Duplex... | One-piece moulding, of 1 6 19 6 Receiver with H. L. 565 valves and cod 
House, Blackheath, London, S. E. 3. insulating compound. 300/500 metres, and 5 XX. 
zi Fe 8 . i j 1 711 6 bs „ H.L.213 „ 8 
i ie 5 „ ey 15 1 8 0 6 i H. L. 512 .. 25 
1 Ethophone Two...... Mahogany........... 1 12 9 6 18 1H. 512 and 1 L525 valiv aed 
coils, 300/500 metres, and XxX. 
77 99 n ve we 2 eeeee ye ae 1 12 13 6 " ae * * » 
. Butterfields, Ltd., Levis Motor | Levis Various ............ 1 8 5 Oto Ss 
Works, Stechford, Birmingham. 1215 0 
C.A.C. Valve Distributing Co., Ltd., | Duo-Valve .......... Mahogany or oak, 1 6 5 0 Receiver only. 
10, Rangoon Street, Crutched American type. 
Friars, London, E.C.3. „ N 2 5 1 10 2 3 Complete with valves, batteries, cois tet 
300/600 metres, and 1 pair headphones- 
Cantophone Wireless Co., 310, | Cantophone..... .. . | Polished mahogany... 1 8 8 0 Receiver only. 
Regent Street, London, W. I. 55 b s Jive i 14 14 0 Complete with H. T. battery, LT. 2 
lator, loud-speaker, valves and mri 
Tuning dial calibrated direct ip wave 
lengths. 
Cleartron Radio, Ltd., 1, Charing | Lodge N. Circuit Honduras mahogany, 1 15 15 0 Complete with valves, H.T. battery, Li. 
Cross, London, S.W.1. sloping front. accumulator and loud- speaker. 
Day, Will, Ltd., 19, Lisle Street, | Regent ............. American type, up- 1 417 6 Receiver only. 
Leicester Square, London, W. C. 2. right panel. 
Dunham, C. S., 2a, Elm Park, Dunham C.S.D.58 . Flat t vpe 1 5 17 6 Receiver only. 
Brixton Hill, London, S. W. 2. „ C. S. D. 63 Oak cabinet 1 7 5 0 ‘i 
10 is 8 „ C. S. D. 43. Mahogany, desk type. — 8 15 0 — 
1 i P K C.S.D.48 ... | Cabinet model.. — 1118 6 Complete with valves and battery. 
5 . 98 s C.S.D.48D. Double-fronted doors. — 13 3 6 Soe. ae s = 
Eagle Lngineermg Co., Ltd, | Chakopbone No. 9... | Oak, vertical panel 1 615 0 Receiver only. 
arwick. with compartment 
for H.T. battery. . 
4 5 5 8 F a 1 1 11 7 0 Complete with aerial supphes vants 
batteries and loud-speaker. 
a » k „ Super No. 9 | Mahogany (as above). 1 815 0 Receiver only. 
* ” à ” z 5 we 1 13 7 0 Complete with acoessories as above. 
E 8 i 5 No. 2 ee sloping — 6 17 6 Receiver and coils only. 
panel. 
Edison Bell, Ltd., 62, Glengall Road, | Gem . . . | Oak, flat type 1 4 5 0 Receiver only. With coils, 280/500 sertrs 
London, S. E. 16. Moulded with black eboce nn kr 
minals. ector with reaction, N 
low-frequency amplification. Pitted 
rheostat and grid bias battery. 
„ is 5 Birr Oak, with closing 1 5 0 0 . R 8 — 
transparent oval 
front. 
” ” „ Coo Oak, fit ted with closing 1 5 15 0 8 = 
doors and lifting lid. = 


* 
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VALVE SETS (2 Valves) - continued. 


Valves. 
Manufacturer. Name of Set. Type of Cabinet. Ff ES PR CORSA, Price. | Description and Remarks. 
ee EN ae ͥ ũ a A Caled) Ba Hiern a | ne CS 
à | E 
Edison Swan Electric Co., Ltd., | Ediswan Compactum. | Moulded Bakelite .... | — 1 1 7.0 Receiver only. 
123/5, Queen Victoria Street, x 1 ; 8 5 rw i 1 1 10 19 8 Complete with G- volt H. T. battery, filament 
London, E. C. 4. dry battery, D. E. 202, 2 tuning coils, L. 10 
j and L.50 Igranic, 100ft. 7/22 aerial wire, 
a 9in. lead-in tube, earth clip, 4 porcelain 
insulators, battery, leads, & yds. thick 
rubber cable, 6 yds. connecting wire, 
1 Dulcivox loud-speaker, 2 P.V.8 D.E. 
power valves. 
b * ps 2 ý x n 1 1 Li 8 As above, but with X. W. 23 accumulator, 
6 v. 30 a.h. actual in place of D. H. 2 fla 
ment battery and P. W. 5 D. E. valves in 
‘ place of the 2 P.V.8 D.E. valves. 
b 
; — ” è diswau Toovee Upright, walnut, verti- | — 1 — 11 8 @ Receiver with H. T. and grid batteries aud 
* Radiophone cal panel with con- | pair range blocks. 
trols, enclosed valves. | 
= 1 = 7 * a — 1 — 14 18 8 Complete with H. T. and grid batteries, I pau 
S.W.G. earth wire or lead-in rubber 
covered, 1 earth clip, 1 4v. 30 a. h. 
(actual) accumulator and 2 A.R. valves. 
Ericsson Telephones, Ltd., 67/78, r . | Box type, flat top 1 1 — 6 5 0 Receiver only. 
Kingsway, London, W. C. I. 0/1082 Family Set. 1 cabinet, folding | — 1 1 8 15 0 * 
Oors. 
Express Radio Co., Ltd., 66, High Express No, 258 Oak or mahogany, | — 1 1 810 0 Receiver only. 
_ Holborn, London W. C. I. American type. 
Falk, Stadelmann & Co., Ltd. | Seymour ......... .. | Oak, sloping, with | — 1 1 1115 0 Receiver only. 
|. 83/93, Farringdon Road, London, sliding shutter. — 
EE. i. „ l - 7 1 — 1 1 ló 2 6 Complete with H.T. and G.B. batteries, L.T. 


accumulator, aerial and earth equipment 
: and | pair headphones, 
e Mahogany, upright .. | — 0 


Receiver only. 


. 

| 
pi —— 
— —— 


0 
0 0 
7 


| 
| 
1 p * 8 5 ie 8 | 
Felcourt Products, I. td., East Grin- Felcourt valve, Press- Polished mahogany... | — 7 17 6 | Receiver only. 
stead. button Dual Pro- 
gramme. | 
Flinders (Wholesale), Ltd., 121, | Flinderphone Super- | American type, oak or | — 1 1 610 0 Receiveronly. Self-contained X. T. I. tapped, 

High Street, Colchester. Two. mahogany. 250/2,000 metres, reaction over whole 
range. 

_ Gamage, A. W., Ltd., Holborn, | Gamage Super II. | American type. -— 1 1 7 0 0 Receiver only. 

London, E. C. I. * A SA A * hase hae -- l l 12 0 0 Complete with valves, H.T. and G. B. bat- 
teries, L. T. accumulator, | pair phones 
and aerial equipment. 

' Gambrell Bros., Ltd., 76, Victoria Gambrell Baby Two . | Mahogany, coils and | — 1 1 8 0 0 Recefver only. With coils, 300/500 metres 
~ Street, London, S. W. I. valves enclosed; all | 
connections to ter- 
minal board at the | 
back. | 
` 2 8 $ Gambrell Cabinet Two | Polished mahogany, 1 1 10 15 0 FS z F. a 
7 2 valves, coils and bat- 
- teries totally cn- 
t closed. | 
K 3 ; Gambrell Baby Grand, | Polished mahogauy, — 1 1 17 0 0 | Receiver, Complete with valves and coils tor 
; D.C. Mains Model. all enclosed. local station and ANN. 
-l w 2 Gambrell Baby Grand, | — 1 1 22 17 6 ; ; R 
7 X. C. Mains Model. | 
| General Electric Co., Ltd., pty Gecophone 2-valve Mahogany, hinged lid, | — 1 1 915 0 Receiver with valves only, 


No. B.C.2720, 


House, Kingsway, London, WC. 


| 
} 
open desk type, 
mahoganite panel. 


m ae ji Gecophone 2-v arez Mahogany, hinged lid, | — 1 1 13 19 3 Complete with valves, batteries, loud- 
R. C. 721, open desk type, speaker and connecting cords and plugs. 

mahoganite panel. 

f 8 1 Cabinet model B. C. 3220 Mahogany, with doors | — 1 1 11 13 0 Receiver with valves only. 
and compartment for 
battery. 

és 5 J , B.C,3200 * l 1 e Complete with valves, batteries, connecting 

cords and plugs. 
General Radio Co., Ltd., 255, | G.R.C.15 ........... Wanne, We — l 1 2 0 9 Complete with valves, batteries, 1l paie 


Regent Street, London, W. 1 headphones and loud- speaker. 


— 


Sac Oak or mahogany. ver- | — 
tical panel, valves 
and coils enclosed, 
| hft-np hd, terminals 


1 7 5 0 Receiver only. 
* 


s savor, London, W.C.1 
t 


* range blocks, 1 pair headphones, 100ft 
7/22 S. W. G. aerial wire, 2 pairs porcelair 
insulators, 9in. lead-in tube, 3 yds. 19/2¢ 


| at bii k. 
i 5 7 > i. ASe ——v— | i 55 — l 1 Lo L B Complete with valves, H.T. battery, L.T 
* | accumulator, battery leads, aerial and 
E | earth cquipment, 1 pair headphones aud 
b coils for 300/700 metres, 
. 5 P Gillan II. X D.C, Model k * — 1 1 13 17 0 Receiver only. 
. ” “ 8 8 K | ra Š -- l 1 13 19 u Complete with valves, aerial and earth equip- 
{ | ment and coils for 300/700 ‚metres. 
.. — — ek, ey — z 
* 15 
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Vaives. 
Manufacturer. Neme of Set. Type ef Cabinet. — — — Price. 
H.F. | Det. | L.F. 
L s d. 

Henderson, W. J., & Co., Ltd., 351, H.R. ꝝꝶZ 2222... Oak or mahogany, all 1 1 — 9 5 0 Receiver only with coils. 
Fulham Road, London, S. W. Io. enclosed. 

: 5 s i ee a rere 2 7 j 1 — 13 3 6 Complete with valves, H. T. batte rx. LT 
accumulator, I pair headphones and . 
equipment and leads. 

eer 1 5 BBBRBRBF;§«; aes . | Oak, open See. E 1 1 6 5 0 Receiver only, with coils. 
is 5 15 CCC - | Mahogany, all enclosed | — 1 1 710 0 v x 1 

Johnson, T. I., 17 and 19, Catherine | Sarumphone 2- valve. | Mahogany, 2-door ... 1 1 — 10 lu o Complete with valves, batteries arg m= 
Street, Salisbury. 250/500 and Daventry. 

Lamplugh, Ltd., S. A., King’s Road, | Quality 2-valve ...... Oak, mahogany or wal- | — 1 1 15 13 0 Complete with valves, batteries and cit 
Tyseley, Birmingham. : nut, batteries en- speaker, 

closed, 

e 7 7 Popular 2-valve ..... Mahogany, flat, open | — 1 1 6 12 Receiver only. 
type. 

M.A.P. Co., 246, Gt. Lister Street, | M.A.P. Minor ....... Mahogany, vertical | -— 1 1 815 0 Receiver only. 
Birmingham. pancl. Í 

p 70 1 „ Mik patie aie ted 5 1 — 1 1 11 11 6 Complete with all accessories. 

a 1 ‘s Popula2a2 Open, polished alu- | — 1 1 7 2 6 Receiver only. 
minium. 

0 " 3 „ P E — 1 1 19 19 0 Complete with valves, batteries and ace 

sories. 

Marconiphone Co., Ltd., 210/212, | Marconiphone V.2 ... Teak 1 1 5 5 0 Receiver only. 1 valve refiexed. 
Tottenham Court Road, London, 5 ee Sp» EARO teed 1 1 — 8 O O Complete with valves, H. T. battery. LT 
W. I. accumulator and leads. 

n x Marconiphone Type 21 | Mabog any — 1 1 8 15 0 Receiver only. 
r H _ 5 hi Gaiaa ana — 1 1 13 2 6 Complete with valves. H.T. aod G. E π 
teries, L. T. accumulatar and le. 

Midland Radiotelephone Co., Ltd., Mellow tone Boke escewaieee ees 14 — 1 1 313 0 Receiver only. 

Brettell Lane Works, Stourbridge. 

Premier Manufacturing Co., 114,115, Monosone .......... Mahogany........... — 1 1 24 10 0 Complete with valves and batteries. 
Gt. Saffron Hill, London, E.C. 

Pye, W. G., & Co., Granta Works, | No. 220 ............ Walnut ............. — 1 1 5 9 0 Receiver only. 

Cambridge. ; a e C = 1 1 19 19 3 Complete with valves, batteries, cols ap 's 

Daventry and loud- speaker. 

E Pe 7 N DU E vote atiass e EER AAEN -— 1 1 815 0 Receiver only. 

i A i 55 Aa i. IEPEN Ur me — 1 1 14 5 3 Complete with valves, batteries and v. 
speaker. 

» ; i No. 720D. ..... ; it n ee Aah — 1 1 15 0 Receiver only. 

S 1 0 e et With door... | —- 1 1 15 6 3 Complete with valves, batteries and b. 
speaker. 

Radiax, Ltd., 16, Palmer Place, Radiax II.. Open topp — 1 1 e 0 0 Receiver only. 

Holloway Road, London, X. 7. „ i EE bat ie? + AEE ania 1 1 11 10 0 Complete with valves, batteries, headpbrr 
loud-speaker and aerial supphes 
x „ eee E NE Mahogany, with lid... 1 1 — 6 12 6 Receiver only. 
i N j 35 1 1 — 10 7 6 Complete with valves, batteries, bradphcrs 
and acrial supplies. 

Radio Communication Co., Ltd., | Polar Twin ......... — 9 1 1 5 5 0 Receiver only. 8 

High Street, Barnes. London, S.W. i R — — 1 1 190 10 0 Complete with valves, batteries, 2 ati 
1,190/1,700, aerial reaction unit and ad 
speaker. 
j 15 15 10 e . | Oak, vertical type, 24 — 1 1 11 11 0 Complete, as above. 
. doors. 
Radio Instruments, Ltd., 12, Hyde | R. ůᷣrñ. .. Polished mahogany... | — 1 1 11 0 0 Receiver only. 
Street, London, W.C.1. 

Radio Supply Co., Superfone Works, | Superfone Maxum J.. | Mahogany, semi-port- | —- 1 7 7 0 Receiver only. Tuned plate. Davei 
Four Oaks, Birmingham. able. coil embodied. 

F 5 10 Easitone II Mahogany, flat table | - - 1 1 1 5 0 Receiver only. Single- dial control. 
model, 

Regent Radio Supply Co. 45, Flect | Regentone .......... Mahogany, all enclosed | — 1 1 9 9 0 Receiver only. 

Street, London, E. C. 4. si ee 95 lidded .... | — ] — 2 7 10 0 3 + 

Rotax (Motor Accessories), Ltd., | Rotolall. .......... Upricht, with folding | -- 1 1 13 5 0 Complete with valves, batteries, cas o 
Willesden Junction, N.W.10. doors. loud-speaker. 

R.M. Radio, Ltd., 19, Garrick St., RR... Oak or mahogany ... | — 1 1 13 0 0 Receiver only. g 
London, W.C.2. mo “Sea lew e Pr s — — 4 — 1 1 w 0 0 Complete with valves, batteries and Ront 

loud-speaker. 

Service Radio Co., Ltd., 62, Church | Service 2-valve .....,. Oak, American type.. | — 1 1 315 0 Receiver only. 1-knob con trol. 

Street, Stoke Newington, N.16. “er. „ de Luxe 15 15 .. | — 1 1 s C O "i a 15 x 

Sherman, P., 12. River Street, Claremont Oak, with doors, Ameri- | — 1 1 9 0 Complete with valves H. T. battery. S 
London, E.C.1. can type. accumulator, all enclosed with spi? 

loud-speaker, 1 dial control ae 

Stevens, A. J., & Co. (1914), Ltd., | Symphony Two ..... Mahogany, table model, | — 1 1 17 10 0 Complete with valves, H. T. battery, + 
Wolverhampton. with compartment accumulator, aerial equipment and ost 

for batteries. speaker. 
ye s ” Type Dis, iti tices’ Mahogany. er Ee ae aoa — 1 1 13 18 6 a és fs 
Ward & Goldstone, Ltd., Pendleton, | Goltune K. BKC Git ian adenine — 1 1 017 6 Receiver only. 1 
Manchester. / "|" aur onana SE aSa — 1 1 717 6 Complete with valves, H. T. batters, L 
accumulator and headphones. 
15 F 17 „ BRB e ieee — 1 1 11 0 0 7 3 * 
e i 15 „ eke are o e 1 1 7 17 6 Receiver only. 
0 35 re we ecb Shain oa Mahogany. .........- — 1 1 8 0 0 57 ie T 
7 h ; ip. A e ea : „ 3 1 1 11 16 6 Complete with valves, H. T. battery, L 
accumulator and headphones. 

Wootten, F. E., Ltd. 56, High | Wootopbone D.2 .... | Polished oak. | — 1 1 810 0 Receiver only. 8 

Street, Oxford. F ene ie e 13 0 0 Complete with valves, H. T. and C H be 
teries, L. T. accumulator, aerial ero 
and loud - speaker. 

Yorkshire Radio Co., Western Works, | Deuralion ....... are | AI YPES ob bowen ws . — 1 1 8 8 0 Recciver only. 
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Valves. 
Manutactarer Name of Set. Type of Cabinet. — fi TI Price. Description and Remarks. 
‘ £ s d. 

Alphian Wireless, Ltd., 99, Mortimer, Alphian ......... .. | Oak, mahogany or | — 1 2 26 17 6 Complete with valves, H.T. battery and 
Street, London W. I. lacquer. L.T. accumulator. Chinese lacquer, 

£2 10s. extra. 

: 3 3 a E EEE š 8 15 — — 3 80 0 O Public address system. Two lond-speakers, 

i 20-guinea microphone, valves and bat- 
teries, 

Bannister & Fitton, 27, Milnrow B: QE vocii .... | Fall front with hinged | — 1 2 15 3 0 Receiver only. 

Road, Rochdale. lid, 16in. by Sin. 

panel. 

s F j EET, 3 — 1 2 19 10 6 Complete with 2 D. E. ., 1 D.E.6 valves, 
oe H.T. battery, accumulator and 

| coi 

Barnett & Soans, High Street, , Barsone........:.... | Mahogany moulded .. | — 1 2 19 0 0 Complete with valves, H.T. battery, L.T. 
Kettering. | accumulator, headphones and loud speaker. 

Beard & Fitch, Ltd., 84, Aylesbury Success Super III.. American type, oxy- | — 1 2 17 10 0 Complete with valves, batteries and 
Street, London, E Cl. discd silver fittings. “ Mellovox " loud-speaker, tunable froin 

40/2, 500 metres. 

Bowyer, Lowe Co., Ltd., Letchworth, Vox Populi, Model III. | Sloping front panel, | — 1 2 13 10 0 Receiver only. 

Herts. 3-valve. lift- up lid, containing 

batteries and accu- 
mulator. 

a 18 10 s a : j — 1 3 19 0 0 Complete with 3 D.E. valves, L large and 1 
small accumulator, H.F. and G.B. bat- 
teries and Amplion A.R.58 loud-speaker. 

Briti-h & Colonial Industries Asso- B. C. I, Mark III. Polished Vl. 1 1 1 19 19 0 Complete with frame aerial, dry batterie. 
ciation, Ltd., 29, High Holborn, valves and phones. 

London, W. C. I. 

British General Manufacturing Co., Britimax de Luxe ... Oak pede stall. — 1 2 21 17 6 Receiver only. 

Ltd., Radio Works, Tyrwhitt ji ... | Mahogany pedestal .. | — 1 3 260 17 6 . F 

Koad. e London, 5 8. E. 1. Britimax ........... | Oak table. — 1 2 12 7 6 : im + 

fis. Ania ..... | Mahogany table — 1 2 15 10 6 m A 
„ idtieytdy Oak, American type . | — 1 3 7 17 © i a 
1 . 8 ah Mahogany, American | — l 2 8 7 6 . 
type. 

British Radio Corporation, Ltd., B. K. C. J-valve, 200 / Mahogany or walnut. — 1 2 17 17 0 Complete witb valves, H. T. and L.T. 
Weybridge. VOOD metres. batterics and loud speaker. 

British Thomson-Houston Co., Ltd.. ITT Self- contained with L. 8s. — | with dual 36 17 6 Complete with H. T. battery, L. T. accumm— 
Crown House, Aldwych, London, ampliti- lator, aerial and earth plug conne tors. 
*. C. 2. | cation. l pair headphones and set of OX X loading 

coils, 

B. S. X. Radio, Ltd.. Small Heath, | BS An ian ... | Mahogany with oxv- | -- 1 2 15 7 6 Receiver only. 

Birm ingham, dised copper finish 

panel. 
8 i „ E E E i$ ` — 1 2 21 17 6 Complete with valves, H.T. battery and 
L.T. accumulator. 

Burndept Wireless, Ltd., Eastnor | Ethophone Triplex... | Two-piece moulding ot | -— 1 2 10 14 6 Complete with 2H. I. 565 and 1 L210 valves, 
House, Blackheath, London, 8.11.5. insulating compound coils 300% metres and IX. 

on mahogany plinth. 

r “ ' , $ . 5 1 — 1 2 11 6 6 Complete with 2 H. I.. 213 and 1 12 0 
valves, coils 300/500 metres and XX. 

¥ X = s 9 — 1 2 11 15 6 Complete with 2 H.L 512 and 1 1.210 

z valves, coils 400/500 metres and XX. 

n f R Ethophone Three. | Mahogany... ee — 1 2 19 17 6 Complete with 2 H. L. 512 and 1 LI. 57725 
valves, coils 200/650 metres and ONX 
unit, 1 telepbone plug 

Butterfields, Ltd., Levis Motor | Levis .............. - 1 1 1 1117 6 Receiver only. 

Works, Stechford, Birmingham. 

C.A.C. Valve Distributing Co., Ltd., Popular III ........ | Mahogany or fumed | — 1 9 10 7 6 Receiver only. 

10. Rangoon Street, Crutched oak, American type. 

Friars, London, E.C.3. 1 e ; f — 1 2 18 3 3 Complete with valves, batteries, coth, 
300/600 metres, and“ Bullphone ° loud- 
speaker. 

i a Super HII... y a 1 1 l 10 7 6 Receiver only. 
, San) EEE , i 1 1 1 17 2 0 Complete with valves, batteries, ils, 
309/600 metres and “ Bullphone ” loud- 
speaker. 

Day, Will. Ltd., 19, Lisle Street, Connaught .......... American type — 1 2 8 10 0 Receiver only. 

Leicester Square, W. C. 2. 

Dunham, C. S., 2a, Elm Tark, Dunham C. S. D. 43 Mabozany sloping desk 1 1 1 12 8 0 Receiver only. 

Brixton Hill, London, S.W.?, i A R is 1 l 1 17 5 0U Complete with valves, batteries and | pair 
headphones. 

C.S.D.61 ... | Cabinet type . 1 1 1 13 18 6 Receiver only. 
Dynamergy Mains Supply. Staines. . Dymo III Mabozany. — 1 2 20 15 0 { Valves not included. 
ere ee 1 e 1 1 1 20 5 O L.T. and H. T. from D. C. Mains. 
Eagle Engineering Co., Ltd., Warwick | C hakophone No. 1B.. | Oal:. with folding doors | — 1 2 1117 6 Receiver only. 
and compartment in 
bose, 

1 1 1 ; S — 1 2 18 16 O Complete with aerial supplies, valves. 
batteries and loud- speaker. 

1 70 Chakophone No. 1C. Mahogany open panel, | — 1 2 11 17 6 Receiver only. 

compartinent on base 
A N x -- 1 2 18 16 9 Complete with accessories as above. 
Ei Chakophonc Noi Tues Mahogany (as above} 1 1 1 14 14 9 Receiver and coil: only. 
‘a | S St tks 2 Ne ge A > 9 | 1 li 1 1 1 22 16 9 Complete with accessories as above, 
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Valves. 
Manufacturer. Name ef Set. Type ef Cabinet. —_ ,- — |. Description and Remarks. 
H.F. Det. LF. 
A 3. d. 

Edison Bell, Ltd., 62, Glengall Road, | King.... . . . | Oak fitted with closing | — 1 2 5 0 Receiver with coils, 280/500 metres [> 

Peckham, London, S. E. 15. door and lifting lid. tector with reaction and 2 stages Tr 
former coupled low frequency 28 
fication. 

Ericsson Telephones, l. td., 67/73, | 0/1083 Enclosed Three | Mahogany cabinet, fold-| 1 1 1 20 0 0 Receiver only. 

Kingsway, London, W. C. 2. ing doors. 

Express Radio Co., Ltd., 66, High | Express No. 366 Oak, vertical panel — 1 2 15 0 0 Receiver only. First L. FE. valve transfor: 

Holborn, London, W. C. I. coupled; second valve choke 
Can be used as 1-, 2- or · valve æt 
Falk. Stadelmann & Co., Ltd., 83/93, | Rodney 3 Walnut sloping ...... 1 1 1 14 7 6 Receiver only. 
Farringdon Road, London, E. C. 1. 8 . „ | Ba 1 1 1 18 17 6 Complete with H. T. and G. B. battens 
: L.T. accumulator, aecial and era 
N equipments and 1 pair headphone 
és H Walnut slab ....... 1 1 1 17 7 6 5 0 ; 2 
: re CVT „ 1 1 1 12 17 6 Receiver only. 
f > Nelson ...........-- Sloping mahogany with | 1 1 1 22 17 6 63 „ 
roll front. 
” y ww ee e...’ o 1 1 1 27 2 6 Complete with H.T. and G.B. batters 
LT. accumulator, aerial and exi 
equipmedts and 1 pair headphone. 
i ; Clivde EEE Upright mahogany or 1 1 1 20 15 a : 5 5 
oak. 
re s 7 e se ‘i 1 1 1 1 15 7 6 Receiver only. 
F. „Gurt Products. Ltd., East | Felcourtde Luxe Press- | Polished mahogany... — 1 2 16 16 0 Reeciver only. 
ri. steal. button Dual Pro- 
grainme. 
$ F i , 1 7 21 0 O Complete with valves, batteries aud bnt 
speaker. 

Flinders (Wholesale), Ltd., 121, High | Flinderphone Super — 1 2 8 7 6 Receiver only. Svlf-contained A. I. tap · c 
Street, Colchester. Three. 230 2,000 metres, reaction over atw 
i range. 

Gamage, A. W., Ltd., Holboru, | Gamage Super 111 American ype ...... — 1 2 10 12 6 Receiver only. . 
London. U. C. 1. j p „„ Nae Haa 1 2 16 16 0 Complete with valves, H.T. and G8 

batteries, L.T. accumulator, acral equ 
l ; ments and 1 pair headphones. Ne 
Gambrell Bros.. Ltd., 76, Victoria | Gambrell Cabinet Three | Polisbei  mahborany, l 1 l 18 17 6 Peceiver with coils for local and XA 
Street, London, S. W. I. drop down ilap Embodies master -witch—all cosuts 

covers operating | slow motion. 
panel. Lower part 
with 2 doors for 
batteries and arcu- | 
niulator. 

ra a i Cainbrell Cabinet Three l 1 1 25 7 6 Complete with valves and coils for le- 

N.C. Mains Molel. and 5XX. All controk slow motiva. 

R je i A.C. Mains Model. 5 7 1 1 1 33 0 0 3 as 0 10 

General blectric Co. Ltd.. Magnet | Gecophone 3-valve Mahogany open front. l 2 20 2 6 Set with 3 . T. Osram valves oaly = 
House, Ningswav, London, W.C.2. B.C.2720, hinged lid. 3,000 metres). 

n B.C.2731 — L 2 26 10 0 Complete with 5 valves, batteries, conmecti:: 
cords and plugs. 
B. C. 2833 | Mahogany with oxi l 2 18 17 With 5 D. T. 5 Osram valves only. 
dised bronze centre 
plate. 
s5 o l 2 25 0 0 As above but with hat(erics. (canecunt 
cords and plugs. 

General Radio Co., Ltd., 255, Regent . R. C. 11[”2.ꝑ.ũUẽ.ꝓ. . Walnut ] 2 15 0 0 Complete with valves, battene, 1 pe 
Street, London. W. I. headphones and loud- Speaker. 

Gent & Co., Ltd., Faraday Woras, | Rodiomatic 8. Small, not self-con- 111 l 17 7 6 Rereiver with valves and coils. 

Leicester. tained. 
Gilfillan Cros. Lid., 6°64, High | ilan III. .... Jak or mahogany ver- 1 2 12 7 6 Receiver only. 
Holborn, London, W. C. I. tical panel, valves 
and coils enclosed; 
lift-up lid terininals 
at back. E 
y „„ Ill as E E E is a 1 z 18 8 0 Contplete with valves, H.T. baticry, L: 
accumulator, battery leads, ammel sx 
earth equipments, cals for NAA 
metres and i pair hcadphones. 
7 7 Gillan IIIa 1 1 1 1718 0 A i » 
A 5 „„ 95 és 1 1 1 1117 6 Receiver only. 
8 : Monodyne III. Oak or mahogany with | -- 1 2 2117 v Receiver only. 
batters compart- 
iment and Jours. 
„ , ” ; P w 9 — l z 27 6 v Complete with valwes, H.T. hattery, 
accumulator 1 pair headpoe 
No aerial or earth are required bet 
vision is made for an external accu 
earth if desired. Wavelength 
JW GOU motres, — 
” ” x Gillan LGIH ..... ; > — 1 J li 9 6 Receiver only. One knob control (ame 
plete with valves, H.T. batty. 1 
accumulator, battery leads, acral a 
earth couipments coils for 2 aP aet™ 
. and! pair headphones. 
Henderson, W. J, & Co., Ltd., 351, [H. R. ..... e Mahogany or oak, all 1 1 1 13 17 6 Receiver only with vols. 
Fulham Road. London, S. W. I0. enclosed. : l 
a ne (i cree ' 1 1 1 19 3 6 Complete with valves, H. T. batters. LT 4 


accumulator, aerial equipment ag i 
and | pair headphones. 
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VALVE SETS (3 Valves)— continued. 


valves, 


, Vaives. 
Manutacturer. Name of Set. Type of Cabinet. Price. Description and Remarks. 
a. | ut. o Det. Det. | LF. LF. 
a f s. d. 
Henderson, W. J. & Co., Ltd., 351. C. R. 2 .......- | Mahogany, all enclosed | —- 1 2 11 7 0 Receiver with coils. 
Fulham Road, London, S. W. 10 
a ši FN ah eed 4 : — 1 2 13 17 6 
BR: bea) Boe bed gestae Oak, pen — 1 2 8 10 0 a 5 
Johnson, 'T. J., 17 and 19, Catherine Sarumphone 3-valve.. | Mahogany, 2-door ... 1 1 1 15 0 0 Complete with valves, batteries and coils 
Street, Salisbu (250/900 and Daventry). 
Lamplugh, S. A. „Lia., King's Road, 3 valle Oak, with pedestal | -— 1 2 18 7 G Receiver only. 
Tyseley, Birmingham comprising batteries, 
Marroniphone Co., Ltd., 210.12, Marconiphone 34. | Mahoganv........... — 1 2 14 9 6 Receiver only. 
Tottenham Court Road, London, is fae „ Tena Ie iia bs — l 2 20 6 0 Complete with valves, H. T. and G. B. 
W. I. batteries, L.T. accumulator and leads. 
8 Marconiphone V. 34 5 1 1 1 32 15 6 5 2 n 5 
15 95 e W) wt Be of ane Sg ] 1 1 27 6 0 Receiver only, 1 valve reſlexed. 
. Sterling Anodian Walnut eee desk. = 1 2 10 5 6 Receiver only. 
1 1 eee 5 — 1 2 17 2 * Compte with valves, H. T. battery, I.. T. 
accumulator and leads, 
” z 85 Sterling 3-valve table | Walnut — — 4 — 1 2 2317 2 f s D 
Cabinet.. 
15 ee 15 <5 „ „ — 1 2 16 11 6 Receiver only. 
Metro-Vick Supplies, Ltd., 155, Cosinas . 0... 6. eee S Circular moulded base 1 2 8 5 0 Receiver with coil unit 250/550 metres and 
e Cross Rd., London, W.C.? Gft. Nexible lead for batteries. 

5 „„ ie 4. Pusan. eee ; — 1 2? l4 4 9 Complete with valves, H.T. batteries, L.T. 
accumulator, aerial and carth cquipment 
and loud-speaker. 

Midland Radiotelephone Co., Ltd., | Mellowtone ...... ; Box ienna - 1 2 16 17 6 Receiver only with coils. 
Brettell Lane Works, Stourbridge. he See ... Popular 255 : — 1 2 20 17 6 z 95 vs 
ig z 0 $ on SiS ee Sk Oak de Luxe —— 1 2 26 17 6 
5 35 e Model de Luxe. - 1 2 31 17 6 
Oxford Wireless Tele bony Co., Ltd., | Oxford -valve D.E. | Polished mahogany, f - | | 2 18 0 0 Complete with valves, batterics, coils up to 
22, Qucen Strect. Oxford. Set. Radion panel, nickel or | 1.600 metres, headphones and acrial 
fittings. \ l 1 1 supplies. 
' " , i Do, with compartment (-— 1 a 
for batteries. { or J | 21 10 0 i Pe s 
J 1 ! 
Primus Manufacturing Co., 114/115, | O Loud-speaker Set.. | Mabogany........... 2 14 — 6 0 Receiver orly. 
Great Saffron Hill, London, E. C. I. 8 7 cg hae Sn wma tate a 2 1 — 12 12 0 Complete with valves, batteries and loud - 
speaker. 
Pye, W. G., & Co., Granta Works. No. 73 Wirk l 1 1 14 7 6 Receiver only. . 
Cambridge. ya Ra E S „ pe Giles pe ENAS 1 1 ee | 26 1 0 Complete with valves, batteries and loud- 
° speaker. 
i No. 730) r 1 L 1 15 7 6 Receiver only. 
i a E E E With door . ........ 111 1 27 1 0 Complete with valves, batteries and loud- 
i : | speakcr. 
1 No. S30D lanana ue 0 a eee Oe | — | 1 2 15 7 6 Receiver only. 
„„ „„ „„ Se Me res ee (a eet a 1 3 8 5S5 Complete with valves, batteries and lond- 
* | speaker. 
No. 8 222... tees Ge a a eed - E 14 7 6 Receiver only. : 
i v po c P 112 25 8 5 Complete with valves, batteries and loud- 
' i speaker. 
Radi Are Electrical Co., Ltd., | All Ware PP Three valves, 17 12 6 Receiver only. 
ue street, Chiswick, London. ! | 
A. 
Kadiax, Ltd., 16, Palmer Place, | Challenge 16......... Oak, with folding | 1 1 1 12 2 6 Receiver only. 
Holloway Road, London, N. 7. doors. upright panel. 
” ” „ g ; 1 l l 1616 6 Complete with valves. batteries, headphones 
and acrial supplies. 
5 Radias 3888. Mahogany, with h? 1 1 1 10 9 0 Receiver only. 
; Do 100 niais E 1 1 1 11 12 6 Complete with valves, batteries, bcadphones 
and aerial supplies. 
7 j ie Radiax 62. ......... : ; n | 3 10 7 6 Receiver only. 
Radio Communication Co, Ltd, | Volar Three Mahogany, vertical | - Ly| 2 1117 6 Receiver only. 
High Street, Barnes, London, S.W. | panch, fia on top. 
A 1 3 „ „ ee 9 z - 1 2 16 7 Complete with valves, batteries, acrial- 
` reaction coils. 
„ E $ ; - 1 2 yee 9 Complete as above with loud-speaker. 
Radio W Ltd., 12, ‘Hyde RI octet eweunetons a ae ++ 1 2 16 17 6 Receiver only. 
Street, London, W. C. i. 
Radio Sup ly Co., Superfone Works. Super fone Max um IIT. | Mahogany, upright | 1 2 2 120 M Receiver only. Tuned plate. Transformer 
Four se s. Birmingham. table model. | coupled. Daventry coil embodied. 
J Easitone III. Mahogany, flat table 1 3 712 6 Receiver only. Single-dial control. 
model. 
Regent Radio Supply Co., 15, Fleet | Regentone .......... Mahogany. all enclosed 1 j E 11 | Receiver only. 
Street, aio Supply c 
K.M. Radio, Ltd., 15, Garrick | R. Oak or mahogany ... |- 1 2 17 15 0 Receiver only. 
Street, London, M. C. 2. „W ͤ ote és 3 eo pos l 2 32 10 0 Complete with valves, batteries and “ Kone ” 
loud-speaker. 
10 i Carpenter ee 5. ; wN ad l 1 32 10 0 Receiver only. 
5. ” soa ea ae eae 1 5 ERE 1 1 1 17 10 0 Complete with valves, batteriesand © Kone ” 
loud-speaker. 
Rotax (Motor Accessories), Ltd., | Rotola II. Upright, with folding 1 2 28 26 Complete with valves, batteries, coils and 
Willesden Junction, N.W.10. - doors. loud-speaker. 
” i 5 8 de Luxe .. | Self-contained, with 1 2 33 7 6 Complete, as above. 
space for batteries 
and built-in loud- 
speaker. 
x i fi Baby Grand 71 é — 1 2 26 17 6 With valves and batteries. 
S. A. Cutters, w Ltd., 1§, Berners | Salient Simplicity American, without lid, | - - 1 4 18 5 0 Complete with valves, batteries and kids, 
Street, London, W.! Three. space for batteries. | Loud-speaher plug controls current to 
| 
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’ ; 
: Valves. 
Manufacturer. Name ef Set. Type of Cabinet. — — — Price. Description and Remarks. 
A F. | Det. | L.F. P 
| (. 4. 
„F. A. Cutters,” Ltd., 18, Berners | Salient Simplicity Three | American, without lid, — 1 2 19 7 * As previous, but choke coupling w- f e. 
Street, London, W. I. de Luxe space ſor batteries. transformer. 
Service Radio Co., Ltd., 62, Church | Service 3-valve ...... Oak or mahogany .. 1 1 1 5 12 * Receiver only. I-knob control. 
Street, Stoke Newington, N.16. » de Luxe 15 (American type) 1 1 1 ly 2 6 7 88 s k 
Sherman, P., 12, River Street, Claremont 3 Oak, American type, 1 1 1 12 0 0 Complete with valves, H. I. batters, LT. 
London, E. C. I. with doors, accumulator, enclosed with separate bax: 
speaker. 1-dial control. 

Siemens Bros. & Co., Ltd., Woolwich, | Siemens $.B.39 ...... Mahogany.......... ; 1 1 1 1717 6 Complete with valves, H.T. and G.B. te- 

London, S8. E. 18. . L. T. accumulator aud 1 jar 
cadphones. 

Stevens, A. J.. & Co. (1915), Ltd.. | Symphony Three. Mahogany, table model, | — 1 2 25 0 0 Complete with valves, H. T. batter. LT 

Wolverhampton. with compartment accumulator, aerial equipment ard Wa} 
tor batteries. Speaker. 

Tudoradio Co., Ltd. Tudor Works, | Tudoradio, D.C. Mains | Mahogany........... — 1 2 2117 6 Complete with Valdes 

Park Royal, London, X. W. I0. 1 „ N i F a 
us i 1 udoradio, A. C. Mains y PAE E E A — 2 27 17 6 8 
Modcl. 

Wilkins & Wright, Ltd., Kenyon | Utihty o............ Polished mahogany... | — 1 2 12 4 n Receiver only. 

Street, Birmingham. j . es 7 4 —- 1 2 syon C eapi te A ith H. a battery, L.T. anne- 
ator, valves and leads. 

Ward & Goldstone, Ltd., Pendletem, | Goltune A KM.. OAK cs (( . — 1 9 7 15 0 Receiver only. 

Manchester. 8 dis aces lars oe ff gigs tote ol — 1 AA 12 17 6 Complete with valves, H.T. battery, LT 
accumulator and loud saber. 
k BBE 8 o AR eae 4 — 1 2 lo 7 90 k 70 85 “3 
A ; a x ee eee! il = 1 3 10 17 6 Receiver only. 
ss P . S š Mahogany ETEEN . | — 1 3 11 12 6 u ja 
ip irine iasi ; S T — 1 2 17 11 0 Complete with valves, H.T. battery, L! 
accumulator and loud-spraker. 

Wootten, F. E., Ltd., 56, High | Wootophone )... Polished ah... 4 — 1 2 13 0 0 Receiver only. 

/ Street, Oxford. 3 SANI 3 . gene ats we | — 1 2 20 0 0 Coinple te with valves, H. T. and G.B. ta 
teres, L. T. acenmulator, aerial cytes! 
and lond speaker. 

i "M | jen 10 I 10 0 at | T| \/ A , eae b 

mi itty 1 66 — * if, i J 
H Fal itl 100 i 7 fie ala i! 1 0 i i z 
Ul. n: 57 
Valves. 
Manufacturer. Name ot Set. Type ot Cabinet. ea Ur. Price. Description and Remarks. 
e i e 
s. d 
Alpman Wireless, Itd., 4%, Mortimer Vitae gn Oak, omahovany or 1 1 2 37 10 0 Complete with valves, H. T. batten re 
Street, Lorton, W.L lacquer, L.T. accumulator, Chinese lacas 
2 10s. extra. 
. 8 2 l 2 13 2 3 : 
OENE 7 3 = 2 6 0 0 85 a 7 
e — — 1 mp o 0 Public address system, 2 loud: span 
2U-guinea microphone, valves ard bet 
teries. 
1 F i N 0 j — — 5 100 0 9 9 ig 3 
Bannister & Fitton, 27 Mitnrow 7 B W a aala Fall front with hinged 1 3 17 10 0 Receiver only. 
Road Rochdale. hd, lin. Lin, panel. 
e 8 É — 1 3 3 12 0 Complete with 2 D. E. R. and 2 D. F. vah% 
10% volt H. T. battery, arcumu'ator = 
coils. 

Barnett & Soans, High Street. | Bar- d Mahogany moulded .. — | 3 25 0 0 Complete with valves, II. T. batten. LI. 

Kettering. accumulator, headphones and ko` 
speaker. 

Bowver, Lowe Co., Ltd., Letchworth, | 7-valve Standard Super | Vertical front with lid 3 ae 1 3717 6 *2 Oscu'ator, Receiver only. 

Herts. Heterodyne. 
X-valve Standard Super P ; 3 2e » 12 10 9 s 8 
Heterodyne. 
r i 1 S-walve Control Model | Sloping panel with 3 ue 2 8110 9 : = 
Super Heterodyne. writing-desk flap. an 
four devs. | Valves 
and lLattepies en- 
closed, 
Bey Radio Corporation, Ltd., | B.R.C. I. valve 200 7 000) Walnut,totally enclosed l l 2 * 3 9 Complete Sia H.T. ard [T 
Wevbricze, metres. batteries and loud-speaker. 
B. R. C. f-valve long | Mahogany with doors 2 1 2 57 15 6 Nentralised H. F. comptete with vase 
range. H.T. and L.T. batteries and losh sf Ae 
British Thomson-Houstou Co., Ltd., | B. TI Self-contained, with 6. valve Super- 134 0 0 Complete with valves, H.T. barte, LI. 
Crown House, Aldwych, London. enclosed L.S. Het. P T 1 pair IOPE a 
Aes 300 500, 1500/1, 800 an 
metres. Two aerials (internal) are pr 
running at right angles to Walt © 
reception in any direction without mt: 
. receiver. 
B. S. A. Radio, Ltd., Small Heath, | BS.AL Air.. Mahogany or oak. 1 1 2 27 10 0 Re: viv er only. 
Birmingham. sloping front witb | | 
double doors, | 2 
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MULTI-VALVE 
Manufacturer. Name ef Set. Type ef Cabinet. 
B. S. A. Radio, Ltd., Small Heath, B.S.A. 4. ͥ Mahogany or oak 
Birmingham. sloping front with 
double doors. 
td ae td * 59565644 ee Do., Sloping front 
we ” ye re oO „ e 


Burndept Wireless, Ltd., Eastnor 
House, Blackheath, London, S.E.3. 


on 


” 


Burne Jones 


hy 


» 


a] 


& Co., 


ve 


Ltd., 


Borough High Street, S. E. I. 


C.A.C. Valve Distributing Co., Ltd., 
10, Rangoon Street, 


Friars, E.C.3. 


Curtis, 815 Mide 11, Red Lion 


Square, 


Dynamergy Mains Supply, Staines, 


Fagle Engineering Co., Ltd., Warwick. 


n 


Edison-Bell, Ltd., 62, Glengall Road, 
Peckham, London, S.E.15. 


p 


Edison Swan Electric Co., 
123/125, Queen Victoria Street, 


London, E.C.4. 
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Crutched 


Ethophone Four 


3 de 
Luxe. 
Ethodyne .......... 


. de Luxe 


Magnum Enclosed Four 


„  “ Elstree Six” 
Super IV. 


Duodvne . 


Het. 


57 


Fdiswan 4-valve Long 
Range Radiophone. 


vo 7 


eliswan Jacobean Re- 
ceiver, 4-valve. 
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Mahogany, double 
doors with lock-kev. 
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SETS - continued. 
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Vaives. 
H.F. | Det. | LF. 
11 2 


Seven valves, 
comprising 1 
oscillator, 2 
int.-frequency 
amplifiers , 2 
det. and 2 L.F. 
amplifiers. 


to 


1 Wi 


Seven valves, 
super - het., 
comprising oscil- 
lator, ist det. 
int. - frequency 
amplifiers, 2nd 
det. low · fre- 
quency ampli 


fers. 
Moharany, double j 
doors, lock and key 
Mahogany, with doors | — 1 3 
Mabogany..... ..... 3 1 | 2 
Mahogany or fumed 1 1 2 
oak, American type. 

” a 1 1 3 
G 2 1 2 
Enclosed bs 8 2 1 2 
Open, popular tude. & valves. 
Imperial model . " 
Mahogany. ..... . 1 1 2 

R e | 2 
Oak, vertical panel. Il j; 1i 2 
compartment in base j 
: i 1 1 | 2 
Oak, fitted withbattery | 1 1 2 
compartments on 
either side with lift- 
ing iid and closing 
doors. 
Do., with twisted leg 1 1 2 
table. | 
Polished walnut, up- 1 1 2 
right with doors. Dual ne Stage) 
8 , 11 1 2 
' (Dual HF Stage) 
= 
| 
i 


larobean oak 


! | x 
(Dual HF Stage) 


E ER E 


Ea nF Stage) 
1 2 
(Dual HF Stage) 


| 


| 


1 1 2 
(Dua; HF Stage) 


t 


Ediswan Combined Jacobean oak, including! 1 | 1 2 
receiver, lond-speaker| (Dua; HF Stage, 


. Jacobean Cabinet 4- 
| valve Radiophone. 


all batteries, etc. 


— 


—— — mu. 2 E——— — q —— — 


31 13 
70 12 


31 12 


6) 19 


2D 


.. 
ww 


12 
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Description and Remarks. 


DERT with valves, H.T. battery and 
L.T. accumulator. 


Receiver only. 


Complete with valves, H.T. batteries and 
L.T. accumulator. 

Complete with 3 HN.512 and 1 L.L.525 
valves, coils, 280/525 metres, and 5XX 
and 1 telephone plug. 


. 


sone with 3 H.512, 3 H.L.512, 1 L.L.525 

valves, telephone plug set, 7 instrument 
leads and frame aerials, 250/550 aud 
1,000/2,000 metres. 


E ” * id 


Receiver only, without accessories, switching 
device for 3 or 4 valves, res. coupled, 
no plug-in coils needed. 

Receiver only. Without accessories. 

Receiver only. 


Complete with valves, batteries, coils, 
300/60) metres, and Bullphone loud- 
speaker. 


-n — 
— 


— — 


Valves not included. L.T. and H. T. tr m 
P. C. Mains. . 


oe 3° p 
Re-eiver and coils only. 


Complete with aerial supplies, valves, 
batteries and Radiolux loud-speaker. 
Special cabinets extra, £1 to £9 15s. 

Receiver only, with coils, 280/590 metres, 
H.F. detector with reaction, I-stage 
transtormer-coupled low -frequency ampli 
fication, I-st resistance coupled low- 
frequency amplification. 


ie 10 * 0 


Receiver only, with H.T. and G. B. batteries 
and 1 pair range blocks. 

As above but with following extras: 2 
P. V. 5. E. valves, 2 A.R. valves, 100 ft. 
7/22 aerial wire, 2 pairs moulded in- 
sulators, 1 12 in. lead-in tube, 3 yds. 
19/26 S.W.G. earth wire, 1 Ov. 70 a.h. 
actual accumulator in case, 1 earth chp 
and 1 pair headphones. 

As above but ‘vith the following alterations: 
2 P. V. SD. E. valves and 2 AR. Mi 
valves in place of l'. V. 5D. .. and A. R. 
valves, I D. E. 202 filament battery in 
lace of bv. 70 a. h. accumulator 
‘xtra range blocks 18s. 6d. pair. 

Recciver only, with i pair range blocks and 
H.1. and G.B. batteries. 

Con plete with above aud X.W.27 accumn- 
lator Ov. 70 a.h. actual, 100 ft. 7/22 acrial 
wire, 2 pairs moulded insulators, 12 in. 
lead-in tube, 1 earth clip, I pair head- 
phones, 2 P. V. D. E. valves and 2 A.R. 
valves. 

As above but with the following alterations: 
D. E. 202 filament battery instead ot 
N.W.27 accumulator and 2 P.V.SD.E. 
and 2 A.R. .06 valves in place of 2 
P'. C. 5D. E. and 2 A. R. valves. 

Receiver, with Tele vox loud speaker, 2 60v. 
II. T. batteries, grii batteries. 1 pair 
headphones. 100 ft. 7/22 aerial wire. 2 
pairs moulded insulators, 12 in. lead-in 
tube, I earth clip, X. W 27 accumulator, 


* A ; 
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MULTI VALVE SETS continued. 


e 
earth are req 
F 
| _ if desired. 1 main contro 
438 


Vaives. 
Manutacturer. Name et Set. Type of Cabinet. — —— Pries. Description and Remerks. 
i H.F. | Det. | L.F. 
| 1 S. d. s 
Edison Swan Electric Co., Ltd., Ediswan Combined | Jacobean oak, including 1 1 2 63 3 0 As previous with 2 P. V. 5D. E. valves ad? 
123/125, Queen Victoria Street, | Jacobean Cabinet 4- receiver, loud- -speaker (Dual HF Stage! A.R. valves. 
London, E. C. 4. valve Radiophone all batteries. etc. 

. ” i * ; Pa Š 1 1 2 61 11 0 As above but with 2 P. V. WD. E. vävs mt 
| Dual HF Stage) 2 A.R. .06 valves and D. E. rr flare: 
| battery in place of X.W.27 accumu 

Extra range blocks, 188. 6d. par. 
Ericsson Telephones, Ltd., 67/73, | 0/1004 Long-range 4 . | Sloping panel 1 1 2 18 0 0 Receiver only. 
Kingsway, W. C. 2. 0/1084 Enclosed 4 ... | Mahogany cabinet, 1 1 2 29 0 0 1 5 
folding doors. 
0/1041 Cabinet. Queen Anne style 1 1 2 7710 0 Complete with all accessories and ie 
speaker incorporated. 
0/108 _.. | Upright cabinet 1 1 2 4210 0 Complete witb accessories and loud -c 
Express Radio Co., I. td. 0. “High Express No. 165.. .. | Oak, vertical panel .. 1 1 2 19 0 4 Receiver only. First LF. valve um 
Holborn, M. C. I. 5 ſormer - coupled: last valve choke compke 
Can be used as 2, 3- or 4· valve st 
Falk, Stadelmann & Co., Ltd., | Nelson Mahogany, sloping roll | 1 1 2 30 0 0 Receiver only. 
595 Farringdon Road. London, front. 
e 5 1 1 2 35 10 0 connec with aerial and earth equ pem, 
T. and G.B. batteries, LT. accomr 
lator and 1 pair headphones. 
. HOW. Walnut slab 1 1 2 27 5 0 Pa % s 
; : wr ty Sky : 1 1 2 21 10 0 Receiver only. 
g , 35 Clive, ame <3 Mahogary or vak, up- 1 1 2 20 0 . PA 
right. 
: a ; „ | 1 1 2 25 10 0 complete with aerial and earth equp e- 
: H.T. and G.B. batteries, LT. xaz: 
| lator and 1 pair headphones. 
i 43 Mariborough ng 8 5 2 1 2 35 12 6 Ss ? 
| 2 1 2 31 2 6 Receiver only. 
Fallowfield, Jonathan, Ltd., 61 2, Corner Cabinet 4. valve | Oak, to fit corner of 111 2 52 10 0 Complete with valves, H.T. batteries, LT. 
Newman Street, London, W. I. room. | accumulator, spare L.T. accumulator E 
; | carrying case, 1 pair headphones, e 
7 | loud-speaker ‘and aerial equipmest. 
Gamage, A. W., Ltd., Holborn, manage Sune Ma American type ...... 13 | 2 1515 0 Receiver only. 
London, E.C.1. ES 5 „ as A 1 avd 2 22 12 6} Complete with valves, H.T. and G.B. he 
' teries, L.T. accumulator, 1 pair trat 
phones and aerial eq eqyipmen 
Gambrell Bros., Ltd., 76, Victoria | Gambrel! Cabinet Four | Polished mahogany, all 1 1 2 23 10 0 Receiver, with coils for local aud X 
Street, London, S. W. i. euclosed, drop down Embodies master switch. All contrast 
flap covers operative slow motion. 
panel; lower com- 
rtment has 2 doors 
‘ i or accumulator and 
batteries. l 
General Electric Co., Ltd., Magnet 4-valve Combination. Mabogany, ebonite 1 1 2 2117 0 Set with valves and connecting coik 2 
House, Kingsway, London, W. C. 2. panel, folding doors. plugs only. 
y $ i Gerophone 5-valve Mahogany, with doors | I 1 3 35 2 6 Res. capacity 8 Set pi vaho od 
B.C.2050. and compartment leads. Range, 272/770 me 
for batteries. š 
m : : B.C.2051 00 6. 8... s 2 1 1 3 42 0 0 Set, as above, complete with H.T. aw Li. 
d batteries. 
i x 3 Gecophone 4· valve ii open front, | — 1 3 25 15 0 Choke coupled set, with valves only. 
B. C. 2740, table model hinged lid, mahogan- 
ite panel. 

, m ; B. C. 2711141414 8 8 — 1 3 32 2 6 Set as abore, complete with batterr:. 5 

and plugs. 

j 3 is B.C. ace Cabinet Set | Selected mahogany, | — 1 3 65 CC 0 Complete with batteries, valves and f 

No. 3 with silver fittings, speaker. 230/3,100 metres. 
horizontal pattern, 
with enclosed L.S. 
a a = B. S A Cabinet Set | Do., vertical pattern.. — 1 3 55 0 0 8 = 8 » 
; 8 8 B. C. 2752 Cabinet Set | Oak, with folding doors, — 1 3 50 0 0 T 3 x e 
No. 4. loud-speaker, en- 
closed compartment 
for batteries. 
3 B 3 Cabinet Model de Luxe | Mahogany, covered 1 1 2 8410 0 Complete with valves, batteries, 4 [© 
and fretted. beadphones and coils up to 3,00 m5 
Gent & Co., Ltd., Faraday Works, | Radiomatic “ B.” . | Small, not self-con- 1 1 2 22 5 0 Recciver, with valves and coils. 
Leicester. tained. 
“4 ” Self-contained bureau; 1 1 2 #10 0 a » 
type. 
Gilfillan Bros., Ltd., 63/4, High | Gilan IV. .......... Oat or mahogany, ver- 1 1 2 15 2 0 Receiver only. 
Holborn, London, W. C. I. tical panel, valves 
and coils enclosed, 
lift-up lid, terminals 
at back. T 
5 8 i N f: í 1412 21 16 6 Complete with valves, H. T. battery. ai 
accumulator, battery leads, aerial 
; earth equipment, 1 pair headphoass 20 
coils for 300/700 metres. 
” 1 5 Monodyne IV........ Oak or mahogany, with 1 1 2 25 0 0 Receiver only. 
l battery compartment | 
and doors. LI. 
a 15 E DS R $ 7 1 1 2 31 3 3 Complete with valves, H. T. battery. * 
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MULTI VALVE SETS continued. 


Manufacturer. 


Gilfillan Bros., Ltd., 63/4, High 
Holborn, London, W.C.1. 


Hart Collins, Ltd., 38a, Bessborough 
Street, London, S. W. I. 


Henderson, W. J., & Co., Ltd., 351, 
Fulham Road, London, S. W. 10. 


en, T. J., 17/19, Catherine 


Street, 2 
‘Lamplugh, S. A., Ltd., King’s Road, 


Tyseley, Birmingham. 


Ad * „* 


Langham (Diamond Clear) Radio, 
; oi House, New Oxford Street, 


MA $ co. ., 246, Great Lister Street, 
Birmingham, 


MeMichael, L., Ltd., Wexham Road, 
~~ Slough. 


Marconiphone Co., Ltd., 210/212, 
Sagging Court Road, London, 


” * ” 
” ” * 
** * 
” * ' 
b * 

* 

' * 
” 

f v * * 

ł r. 

\” ” 

a 

tes 

| * * * 

2 

4 * * 

Å 

a * r 


etro-Vick Supplies, Ltd.“ 15 
Charing Cross Road, 5 


” ” r 
(d 
„ 
y * 
. 
” * it) 
7 * 0 
* .. 
4 s * 


Name of Set. 


— 


Gillan IV. ...... ene 


Spinet 4-valve . 


” 


De Luxe 4-valve..... 
n 


Sarumphone s- valve. 


SES I A OEE T 


Langham 


1 


y 


The M.H. Dimic Four. 


The M.H.  7-valve 
Supersonic Receiver. 


Marconiphone V.B.4.. 


P Type 41 


* 8 D 


Sterling Anodion 4 
valve Long Range. 


Sterling (valve Re- 


ceiver. 


Sterling 4-valve Floor 
Cabinet Type. 


Sterling Regina Re- 


ceiver. 


Sterling Jinperial Re- 
ceiver, 


Marconiphous Straight 


Fight. 


1 ” 
Cosmos Universal. 


Type of Cabinet. 


Oak or mahogany, ver- 
tical panel, and coils 
enclosed, lift-up lid. 


7 ” 


Cabinet, with loud- 
speaker embodied. 


Table model, with all 
batteries enclosed. 


Mahogany or oak, all 
enclosed. 


Mahogany 2-door .... 

Oak, mahogany and 
walnut, batteries en- 
closed. 

> 


y 


Plate glass n ouno 


Mahogany verticalranel| 
| 


Mahogauy aud base to 
nold Latteries, 


Mahogany, with feet 


and lid, 


Mahoganß yy 


Walnut, sloping deck 


Walnut 


„„ „ „ „ @ 4 „ 0 „ „ 


ess. * 


‚G— ꝛ—̃ 3 


‚— —ÿ—ꝓä ˙̃ P89 2 


Mahogany..... 


Simple hardwood case 


on legs. 


Mahog: any i abinet on 
legs. 


* d 
* * 
Jacobean oak cabinet 
1 
| 
SS ee ee eee! ee ee aM 


Valves. 
H.F. | Det. 

1 1 
1 1 
1 1 
1 1 
1 1 
l 1 
1 1 
1 1 
2 1 
1 l 
1 1 
2 1 
1 1 
l 1 
l 1 
3 2 
l 1 
1 1 
1 1 
1 l 
1 1 
| l 
1 l 
1 1 
l 1 
1 1 
1 1 
1 | 
1 1 
1 1 
a 1 
7 l 
| l 
l 1 
1 | 
| 1 
| l 
] ] 
L i 


Ur. 


* 


to 


ac 


* — 


eto 


$3 us 


——— 1 — 1 — 1 — — 


Price. 
Eira, ral; 
22 10 0 
26 9 0 
aE 
4410 0 
27 Oe sO 
38 5 0 
Is 10 0 
24 0. 0 
22 10 0 
N 0. 0 
10 10 6 
50 2 6 
16 0 0 
20 11 0 
18 3 0 
25 16 6 
27 10 0 
37 0 68 
a2: 8 Q 
27 18 G 
oa, 4, OO 
24 9 2 
28 19 8 
21 8 0 
2 10 0 
D 7 0 
55 10 () 
7 1 
19 7 0 
44 10 0 
51 10 O 
66 11 0 
ge) 8. 0 
32 19 0 
17 8 
23 10 0 
59 14 0 
37 18 0 
30 10 0 


‘Complete with (H) equipment, viz. 


Description and Remarks. 


Receiver only. D.C. mains. No batteries 
required. 
Complete with valves, aerial and carth 


equipment, and coils for 300/700 metres. 
Receiver only, 


Complete with valves, batteries, headphones, 
loud-speaker and aerial supplies. 
Receiver only. 


Complete with valves, batteries, headphones, 
loud-speaker and aerial supplies. 
Receiver only, with coils. 


Complete with valves, H.T. battery, L.T. 
accumulator, aerial equipment and leads 
and | pair headphones. 

Complete with valves, batteries and coils 
(250/500 and Daventry). 

Receiver only. 


Complete with valves, batteries, 1 pair 
headphones and lond-speaker. 
Receiver, with valves only. 


Receiver only. 
Complete with 
accessories. 
Receiver only, fitted with 4 Dimic coils and 
a switch to enable short or long wave- 
lengths to be received. Grid bias battery 
and loud-speaker plug included, 

Receiver only, with grid bias battery. The 
set by means of changeable autodyne 
units permits of reception of wavelengths 
fram 80/2,000 metres. 

Receiver only, 1 valve reflered. 


valves, batteries and 


Complete with valves, H.T. and G.B. 
batteries, L.T. accumulator, leads and 
rejector, 

Receiver only. 

Complete with valves, H.T. and G.B. 
batteries, L.T. accumulator, leads, re- 
jector, 500/500 and 1,600 metres. 


Receiver only. 


Complete with valves, H.T. and G.B. 
batteries, L.T. accumulator, adaptable to 
wavelengths 40/5,000 metres. 


Receiver only. 


Complete with valves, all batteries, leads 
(loud-speaker contained in cabinet) 
adapta: le for 40, 5,000 metres. 

Receiver only. 

Complete with valves, all batteries, leads 
(loud-speaker contained ın cabinet) 


adaptable for 40/5,000 metres. 


” ” r 


Receiver only. 


Complete with valves, all batteries and leads. 
Receiver only, with coils, 300/800 metres, 
| valve reflexed. 


Complete with (G) equipment, viz.: Bright 
and power valves, H.T. and G.B. bat- 
teries, V. L.T. accumulator, 1 pair 


headphones and aerial equipment and 
coils 300/800 metres. 
Dull 


emitter valves, H.T. and G.B. P irane 
2v. L.T. accumulator, l pair headphones 
and aerial equipment and coils 300/800 
metres. 

Without accessories. 


Complete with (G) equipment as above. 
Complete with (H) equipment as above, 
Witbout accessories. 
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MULTI-VALVE SETS-—continued. - 


Valves. 
Manutacturoer. Name of Set. Type of Cabinet ———— Price. Descrigtion and Remarks. 
1 H. F. Det. L.F. 
| s. d. | 
Metro-Vick Supplies, Ltd., 155. Cosmos Universal.. Mahogany cabinet on 1 1 3 41 11 0 Complete with (C) equipment as NN 
Charing Cross Road, London, S. | 
W. C. 2. 
‘i As 1 l 3 39 12 6 Complete with (H) equip ent as atov. 
A ; Jacobean oak cabinet 1 1 3 20 0 Without accessories. 
with built-in L. S. 
3 ; 1 ia vt 1 3 53 7 0 Complete with (G) equipment as abe v., 
2 1 15 1 1 3 31 7 6 Complete with (H) equipment as above. 
Mahogany cabinet with | 1 1 9 46 0 9 Without accessories. 
built-in L.S. 
r . 9 1 1 | 3 57 9 0 Complete with (G) equipment as adere. 
x i a 1 1 3 55 7 0 Complete with (H) equipment as abc ve. 
$i Rich Jacobean oak 1 1 | 3 56 0 0 Without accessories, 
cabinet with built-in | 
L.S. i 
E 70 1 1 3 67 9 0 Complete with (G) equipment a» al ove. 
5 f Re l j 1 3 63 7 6 Complete with (H) equipment as above. 
Georgian cabinet with 1 1 3 63 0 0 Without accessories. 
built-in L.S. 
a 1 1 3 74 9 0 Complete with (10 equipment as above. 
A 7 , ie : : 1 1 3 71 7 6 Complete with (H) equipment as above. 
Midland Radiotelephone Co., Ltd., | Mellowto ne PCC 1 1 2 22 10 0 — Receiver only. 
Brettell Lane Works, Stourbridge. e Popular ............ 1 1 2 2610 0) ; 5 
A 4 ; f Oak de lune 1 1 2 32 10 0 , si 
We. Aaa Mahogany de luxe. 1 1 2 37 10 0 ” » 
(All cabinets arranged : 
to contain batteries, 
etc.). 
Ormsby & Co., Ltd., Ormsby Works, | Ormsby Extra Selec- Rexi ne 1 1 1 25 0 0 * 
Lower Richmond Road, Rich- tive Long Range 
mond. Surrey. Receiver. : 
(ford Wireless Telephony Co., Ltd., | Oxford Varsity Four. | Dark mahogany, 1 1 2 27 10 0 Coniplete with valves, batteries, 1 pair hrat 
22. Queen Street, Oxford. Radion panel, nickel phones, coils up to 1. % metres ard 
` fittings. aerial supplies. 
<j Oxford Radiophone de | Mahogany, Jacobean, 1 1 2 52 10 0 Complete with valves, batteries, cals t 
Luxe. with compartments 1,600 metres, headphones, lond-<peaber 
for batteries. and aerial supplies. 
Prince’s Electrical Clocks, Ltd., 173, | Princeps Concert Oak, walnut or mahog- 1 29 1 22 0 0 *Trieger pair. 
New Bond Street, W. I. any. Receiver only. 
; pi 8 8 : i bs 1 ed 1 34 10 0 Complete with valves, batteries ar] oat 
speaker. 
Pye, W. G., & Co., Granta Works, | No. 710 Walnut 1 1 2 20 0 0 Recciver only. 
Cambridge. „„ 1 ONE one BE kare, SRL 1 1 2 33 2 8 Complete with valves, batteries and kat 
speaker. 
1 NSS o 1 1 19 0 0 Receiver only. 
A . ‘5 re Side Cat BAe 1 1 2: 32 2 8 Complete with valves, batteries and leat 
speaker. 
Nd. 750 ., 8 2 1 2 35 12 6 Receiver only. 
e ah fiers Do., with compart- | 2 1 2 50 0 0 Complete with valves, batteries and h M. 
ment for batterics. speaker. 
No. 518 Walnut... aaea 1 1 2 31 0 0 Receiver only. 
ba, GE aidan E 1 L ae 43 3 0 Complete with valves, batteries as} e 
| speaker. 
Kadi- Are Electrical Co., Ltd., Liberty... 0... ..... Oak or mahogany ... S- valve Super 38 19 0 Receiver only. 
Bennett Street, Chiswick, London, et. 
Wa. E 5 ee RE j „ 32 10 0 8 i 
” ” * Elstree 68 Bie ed 6 „ Re 33 17 6 a 
z 9 n Liberty... uaa 7 i . 5 „. is 28 2 6 ae. + 
eadiax, Ltd., 16. Palmers Place, | Challenge 50. Oak. upright panel, 1 1 3 19 17 6 Receiver only. 
tlolloway Rd., N.7. folding doors. 
f w „„ E a E 5 Be 1 11 3 R 1 6 Complete with valves, batteries, beadpb- 
and aerial supplies. 
Š are eee Oak, upright panel... 1 1 2 16 0 0 Receiver only. 
» ; EAN E 1 1 1 2 20 18 0 Complete with valves, batteries, beadpho + 
and aerial supplies. 
Radiax No. 38 Mahogany, with lid... 1 1 2 13 5 0 Receiver only. 
15 S i 1 ve 1 1 2 19 0 0 Complete with valves, batteries, headphass 
and aerial supplies. 
Radio Communication Co., Ltd., | Polar Quartette Oak, totally enclosed . | -— 1 8 15 0 0 Res.-Cap. Coupled. Set with grid. ba 
High Strect, Barnes, S.W. battery and arriai reaction unit for lt 
and 5XX stations. 
o 1 „ eee 1 — 1 3 29 6 0 Complete with valves, batteries, N 
reaction units and loud - Speaker. . 
s 7 z wr Four.......... Mahogany, totally en- | — 1 3 22 10 0 Receiver, with leads, remote-control uu: 
closed, grid bias battery and aerial reaction mts 
95 8 „ Maan ; ; — 1 3 34 12 90 As above, but with valves, L. T. batten acd 
loud- speaker. . 
E 2 ‘4 js „ 4 3 =e 1 3 41 7 0 As above, but with H.T. accumulator. 
Radio Instruments, Ltd., 12, Hyde | R. ̃IIll ... Polished mahogany | 1 1 2 24 0 0 Receiver only. 
Street, London, W. C. I. case, with doors and 
space for batteries. 
Radio Supply Co., Superfone Works, | Superfone Maxum IV. | Mahogany, upright | — 1 3 15 15 0 Tuned plate. L transformer and : 18. 
Four Oaks, Birmingham. table model. coupled. 
Read & Morris, Ltd., 31, Eastcastle | Simplicity Five ...... Mahogany or walnut. | 2 1 2 550 0 0 Complete with valves, batteries, beadphars 
Square, Oxford Street, W.1. enclosed, and coils. ‘ 
R.M. Radio, Ltd., 19, Garrick | Carpenter........... Oak or mahogany ...; 1 1 2 38 0 0 Receiver only. Single-dial tuning 
Strect. London, W. C. 2. „ * seyeoh Docks elas a , . | l 1 2 514 0 0 Complete with valves, batteries ani] her 
loud-Sspeaker. 
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l MULTI-VALVE SETS—continued. 


Valves. 
Manufacturer. Name of Set. Type of Cabinet. — — Pries. Description and Remarks. 
H.F. | Det. | L.F. 
| | £ d. 
Sherman, P., 12, River Street, | Chiremont 4. .. | Oak, American type Py oh: ty 2 18 0 0 Complete with valves, H.T. battery, L.T. 
London, E. C.:. with doors. | accumulator and loud-speaker. 

r r " Claremont . rr r 3 Sk E 2410 0 Complete as above, but  loud-speaker 
enclosed and entirel self-contained, 1 
calibrated dial contral aad tuning charge. 

8 1 Claremont de Luxe .. | Oak pedestal ...... ze 1 t1 2 49 0 O Complete as above, but with large capacity 
accunulator, H.T. accumulator with 
switching for last 2 valves and remote 

comtral unit. 

Stevens, A. J. & Co. (1914), Ltd., | Symphony Seven .... | Mahogany bureau | 7-valve Super- 67 10 0 Complete with valves, loud-speaker, bat- 
Wolverhampton. table model. Het. teries and aerial equipment (frame aerial). 

i : . h A iai 1 x l a 0 0 3 l 

Symphony Five ..... i 1 5 | 15 ye 10 (acrial or frame). 

5 77 5 ” ” t... 1 52 s 5 0 + n 
Terry, Herbert & Sons, Ltd., | Terry Four Table, model oak .... 1 | 1 2 39 0 0 Receiver only with valves. Mahogany 
Redditch. j cabinet, {1 extra. ‘ 
1 y a 3 0 ea s r 2889 | 1 1 2 0 0 O Complete with valve, H. T. battery, L. T. 

l accumulator and loud-speaker. 

r » ” 5 ” .. . | Cabinet model oak. 1 1 2 46 10 0 Receiver only with valves. Mahogany 

cabinet, (2 extra. 

a 5 5 8 S Sah K 8 es 1 1 2 57 10 0 Complete with valve, H.T. battery, L.T. 

í accumulator and loud-speaker. 
Truphonic Wireless Co., 189, Regent | Truphonic.... ..... . | Square, enclosed ..... — 1 3 15 2 0 Complete with valves, H.T. and G. B. 
Street, London, W. !. batteries, L. I. accumulator and loud- 
speaker, all enclosed in the receiver. 
Ward & Goldstone, Ltd., Pendleton, | Goltone de Luxe .... | Mahogany, totally 1 1 2 25 35 0 Receiver onlv. 
Manchester. enclosed. | 

ss z 9 7 3 8 76 w 1 1 2 32 17 6 Complete with valves, H.T. battery. I.T. 

| accumulators and loud-speaker. 

m A 7 Goltone, Type “S”... ; Mahogany....... 1 ! 3 * 5 0 X a 8 

i 7 8 . 1 1 3 21 12 6 Receiver only. 

A 9 z Goltone de Luxe Oak, totally A ii 1 1 : 28 2 6 È a 

5 1 R 1 2 pone x 1 1 3 383 5 0 Complete with valves, H. T. batteries, L.T. 

accuinulators and loud-speaker. 

5 rr ` : 4 .... | Mahogany, totaly 1 1 3 39 15 0 S P ; T 

enclosed. : - 

i u ; m A TE s 8 1 1 3 29 12 8 Receiver only. 

R X Goltone, Type “A A. O kRx44!“4k4k 1 1 2 n 2 6 

a i 85 be pe GS aeea 5 1 1 2 16 2 0 Complete with valves, H. T. battery, L. I. 

accumulators and loud-speaker. 

; P 5 Goltone, Type B. s LP Sede ry satel 1 1 2 1717 6 1 7 

2 10 os tect a ee Ue eu eee ee 1 1 2 13 0 0 Receiver only. 

a ; z Goltone, Type “S” . Mahogany ig r Need de why 1 1 2 15 5 0 SA 5 

= . p s r TEATA eee 1 1 2 23 0 0 Complcte with valves. H. T. battery. L. T. 
| accumulate rs and loud-speahker. 

is Goltoue de Luxe .... | Jacobean oak, totally l 1 2 32 2 6 E $ 

enclosed. 

5 i b ‘i 5 wee 8 92 1 1 2 24 5 0 Receiver only. 

White & Ritchie, 104, Raeburn Place, M. R. Neutropath V... Freneh polished 2 1 2 48 10 0 Receiver only, H. F. transtormer couple. 
Edinburgh, mahogany. American Litz wounl sccondarics en skeleton 
type. formers. 

2 i i 5 x roai 2 1 2 67 10 0 Complete with valves. H.T. and G.B. 

batteries, L. T. accumulator and loud- 
, speaker. 
Williamson, Robert, 58, Commercial | Thulephone ....... .. | American type ; 1 1 -4 2 21 0 0 Complete with valves, H.T. and G.B. 
Street, Lerwick, Shetland Isles. batteries, L.T. accumulator, 2 pars lend- 
phones, loud-speaker an} aerial and earth 
equipment. 
Wilkins & Wright, Ltd., Kenyon | Utility 4 a4 Polished mahogany... 1 1 2 12 18 6 Receiver ouly. 
Street, Birmingham. 1 a a R 5 1 1 2 20 0 C Complete with H.T battery, L. T. acen- 
mulator, valves and icads. 
Wootten, F. E., Ltd., 5€, High Street, | Wootophone “J” . . Jacolenan nd 1 1 2 39 18 0 Complete with enclosed  lovd-:pcaker 
Ostord. valves, H.T. and G.B. batteries, L.T. 
accumibator and eis %%, % metres, 
1 parr headphores. 
4 ‘i 2 Wootophone “F” . . | Oak or mahogany up- 1 1 2 48 6 0 0 
right. 
* r x Wootophone “G”. . | Oak or mahogany t 1 2 30 18 0 Complete with varves, H.T and G.R. 


table cabinet. batteries, L. T. accumulator, aerial ecann- 


, o ment and head phones. 
Yorkshire Radio Co., Western Works, | Deuca lion All types ‘ 1 l a 30 0 0 Receiver only. 
Rockingham Street, Sheſtield. _ 3 3 z 
7. „ „ 1 7 1 5 g 
e ae) e [ii i i i N De e ll e, a 
at IDy 

ea ne (le a ae 115 fe, 10 0 0 NI t sihik, Hi iliy, : | 

2 Vaives. b 

Manufacturer. l Name of Set. Type of Cabinet. s ——--  -— Price. Description and Remarks. 
< |H. F. | Det. | uF. 
E _ i | „ „ d. 
Alphian Wireless, Ltd., 99, Mort Alphian Oak, mahogany, 88 i — lo o U Complete with valves and batterie. No 
mer Street, London. W. leather or lacquer. i acria or earth required. 
' From 
1 1 1 153 12 (P ee * 


9 ba t T * 
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PORTABLE SETS—continued. 


Valves. 
Manufacturer. Name of Set. Type ef Gabinet. 32 — — Price. Description and Remarks. 
& NM. F. Det. | LF. 
° s. d. 

Alphian Wireless, Ltd., 99, Morti- | Alpbian ........... . | Oak, mahogany, -- | — 1 2 20 17 6 Complete with valves and batteries. No 

mer Street, London, W. I. z EERENS kater or lacquer. — i 1 : - n 10 5 aerial or earth N 
“9 7 1 7 · 699 „„ dw5C:ͥ§½“ * 43 2 
5 1 s „ ; — 3 2 2 61 0 0 

Auto Sundries, Ltd., 10, Lower R. S. N e Walnut, oak or mahog- A Five valves. 18 10 0 Complete with valves, batteries and 
Grosvenor Pl., London, S.W.1 any. 5 1 0 loud - speaker. 

7 U F] „32 . . e 1 on 5 20 > u * 

British Thomson -Houston Co., | BI! 8 Leather finish with 2 A Three - valve 23 2 6 Complete with valves, H.T. battery, I. I. 
Ltd., Crown House, Aldwych, hinged doors. super-het. accurmilator, 1 pair beadpbonss, 
London, W.C.2. Waterproof case los. extra. Frame 

aerial £3 10s. extra. 
‘m- ce mmc  J0. (¢& pga caw eSeea Mahogany with 2A 25 2 6 7 a 
hinged doors. 
B.T.H. Portable Am- | Leather finish with £ ? 2 power valves 16 5 0 Complete with valves. H.T. battery and 
plifer and Loud- hinged doors. . accumulator. 
speaker for above. 
f 7 Mahogany with 3 — * 18 5 0 

hinged doors, 

Burne-Jones & Co., Ltd., 296, | Magnadvne 8-Valve | Mahoganv.. ........ B Light ol 10 0 Including foiding trame aerial. oscillator, 

Borough High Street, S. E. I. Super- het. H. F. transformer and loading coil tx 
higher wavelength. 8 special vad 
Switching device for 4-valve or §-valt 
super-het. 
All-season Portable. | Leather case, wooden | C 1 1 1 17 12 6 Including valves, H. T. and L.T. battens, 
sub- frame. aerial and earth wire, phones and cous 

Butter nelds, Ltd., Levis Motor | Levis - 1 l 2 23 10 = 
Works, Stechford, Birmingham , 

C.A.C. Valve Distributing Co., | C.A.C. Portable ..... Hide case we | A 1 1 2 22 10 0 Complete with valves and batterie 
Ltd., 10, Rangoon Street. > Loud-speaker £3 33. extra. 

Crutched Friars, L.C.3. 

Cahill & Co., Ltd., 64, Newman | Pelicau ............ . | Mahogany .......... | B | — — 1 10 0 0 Complete with vales, H. T. battery, and 

Strect, London, W. I. C „„ AE e a B — 1 1 19 3 0 L.T. accumulator. 
N „„ nn) (eM ec ree ee . |B I-- 1 3 210 0 5 ; 

, f Sar ace i 2 af AD oe R 2 l 2 9 00 7 
Cantophone Wireless Co.. 310, | Cantophoue ......... Leather attaché case. A | — 1 1 10 10 0 Complete with valves, H. J. betterv, LT. 
Regent Street, London, W.1. accumulator and 1 pair beadphones 
5 : xi ji — — 1 2 20 15 6 Complete with valves, H.T. battery, I. I. 

l , . . ‘a — — 1 3 27 10 0 accumulator and loud- speaker. 
Celestion Radio Co., 29/31, High | Radliofout Leather attache case .| A 1 2 35 0 0 Complete with all accessories, Resst- 
Street, Kingston-on-Thames. ance capacity, L. F. amplification. Ne 
reaction or L. F. transformers or choses, 
! (Low wavclengtb onl 
i tea A A. Il 1 2 39 0 0 Ditto (Low ei and INN: 
Ee tates 4 1 1 3 40 0 0 Ditto Ditto 
BE Bie? =. Wan, <n GE E EA ; A 1 1 3 45 0 0 Ditto Ditto , 

Celestion Radio Ca., 23/97, Hizb | Radhotoar w . Mahogany or oak. | A 1 1 2 35 0 0 Resistance capacity, L. F. amplieatiot. 
Strect, Hampton Wick. (Low wavelength only.) 

1 s E z 7 A 1 1 4 39 0 O Ditto. (Low wavelength and Daventrv.) 

Colbery, C. T., & Co., Ltd.. 8/9, Idealdl. Black leather A — 1 20 0 O Complete with H. T. and G.B. battenes 
Clerkenwell) Green, London, L.T. accuinulator valves, 1 pair brat- 
E. C.. phones and 7 coils. 

Climax Radio Electric. Ltd., | Climax Monovalve Oak annes ew maa B — 1 — 6 12 6 Receiver only. Dual valve. 

Quill Works, Putney, London, apd. ae Meee Aa asta te TEE B — 1 — 10 1 0 Complete with frame aerial valve, HT. 
S. W. 16. — battery, L. T. accumulator and bead- 
phones. 

Curtis, Peter, Ete, II. Red Lion | Duodvne Portable IV OO oenina A l } 2 27 14 0 Complete with valves, batteries and load- 
Square, London, M. C.. Double circuit Super- eer ee eee A S valves 58 15 0 speaker. 

Het. 8 N 

Eagle Engineering Co., Ltd., War- | Chakophone Portable | Leather covered A 3 2 2 56 0 0 Oscillator. Set complete with battens 
wick, Super- Het. and built-in loud -speaker. 

Kdison Swan Electric Co., Ltd., | Ediswon Portable | Hardwood case covered | C — l 1 11 5 0 1 Dual valve, complete with H.T. and GB 
123/125, To Victoria Street, ‘Toovee Radiophone, with black leatherette battery, L.T. accumulator and 2 pairs 
London, I CCA: leather carrying headphones. Range 3% metres. 

handle, 
i i a i y A 7 | - 1 1 12 13 0 As above, but with 2 AR .06 valves. 
ingineering Works (Electrical & | Ravol IV Leather, oah or maho- | AV l l 3 32 10 U Complete with valves, batteries, loud- 
General), Ltd. 7-5, Great Win- sany. | speaker, switch tor 3 or 1 valve~ and 
chester Street, London, E.C.?. | change-over switch for short or leg 
~ wavelengths. 

General Electrie Co., Ltd., Mag- | Geeaphone 7 - valve | Oak. @1 in. 15 in. * 3 2 9 30 0 0 Complete with valves, batteries. ard bait- 

net House, Kingsway, W.C.2. Portable Supersonic, 9} in. | in loud-speaker; range 252.5 sia} 
B.C. 7,000, l metres. 
” a 5 d. Valve Super-het., B. C. Mahogany, with hinge f lj! 3 3 2 73 10 0 Complete with valves, battens. accutt: 
S800, „ lids. | N | lator in mahogany case, < aud 
oscillater; range up to 3,0 metres: 
i short-wave (58-230 metris) fen 
, aerial and oscillator extra. 

8-Valve Super- let.) Mahogany, with pandi | B 1 3 3 2 75 4 8 Complete with valves, etr, as aboe 

Uni-control. 240-2,910 metres. 2 

Gent & Co., Ltd., Faraday Works, | Radiomatic “ B.“ Small, oak or ma-|C , - 1 1 13 19 8 Complete with valves, coils, H. T. GB, 
Leicester., hoganv. and I. T. batteries, and Toud Pale 

“D.C.” Self-contained, mah- | C 1 1 1119 8 25 . 
N any or Oak. | 2 
Gilnllan Bros., Ltd., 63-64, High | Gillan Ubique IV I. S. Solid) hide suitcase .. | A | E 2 25 U U Complete with valves, II. T. md GB 
Holborn, London, W.C. l. | batteries, L.T. accumalator, 
frame with provision for ext 2 
i | and earth, built-in loud-speeket 
provision for headphones or er 
l | | | | loud- -speaker. 8 
ii a ES 2 9 aA Lceessories as above. but les bue 


| 


loud-speaker. 
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2 Valves. 
Manufacturer. Name of Set. Type of Cabinet. 3 — —— —| Pries. Description and Remarks. 
H.F. | Det. | LF. 
j ` £ s. d. 

Gladwell & Kell, Ltd., 258, Gray’s | Liquitone ` —- — C 1 1 2 25 4 6 Receiver with valves. 

Inn Road, London, W. C. I. „ |)! Bee eee oy - -— C 1 l 2 35 0 0 Complete with valves, H.T. batteries, L. T. 
accumulator in carrying cra:e, and 
loud- speaker. 

Halcyon Wireless Supply Co., | Halcyon Five ....... GG eien i ens A 2 L 2 40 9 0 Complete with valves, H.T. battery, L.T. 
Ltd., 110, e Lon- i accumulator and self- contained loud- 
don. S. W. : speaker. 3 

; ; „5 Mahogany yx A 3 1 2 41 10 0 * : 
x „ Por Oika suo, Bh eas A 2 1 1 30 0 0 z 
; ; : ‘ Dio ded were Mahogany ...... A 2 1 1 31 10 0 5 
5 5 5 Phree Leatherette ....... A — l 2 20 0 90 r i 

Hart Collins, Ltd., 38a, Bess- Portable 4-Valve Attache case type B 1 1 2 22 10 0 Receiver only. 

borough Street, S. W. I. : 5 B 1 1 2 27 4 6 Complete with valves and batteries, 
. , 3 Orthosonic Valve , Table model.. B 3 3° 2 50 15 0 1 Dt, I oscillator, 1} modulator. 
Set only, with aerial. 
"n ” » s B 3 hd 2 8 0 0 Complete with valves, batteries, head - 
| phones, loud-speakec and aerial. 
11 v , Super-het Cabinet model with | B 3 3° 2 61 0 0 „1 Det, I oscillator, I modulator. 
Spinet 8- Valve loudspeaker enclosed ! Receiver only with aerial. 
j 8 i ie. 11 a 15 B | 3 3° 2 7310 0 Complete with vaives, batteries, head- 
phones, loud-speaker and aerial, 

Hoare & Jagels, 28-29, Great | Rolls Portable 2V.. Leather attaché case . | A | — 1 1 1111 0 Complete with valves, batteries and l par 
Sutton Street, Clerkenwell, headphones. 

London, E. C. I. R A ZV. rr 8 A — 1 2 18 10 0 i 95 i 

15 j 7 es ; 3VLS 1 ES A | — 1 2 23 2 0 Complete as above, but with loud- speaker 
incorporated, 
; P 55 AV 11 K A 2 1 2 27 6 0 Complete with valves. batteries and l pair 
headphones. 
, VLS : ; A 2 1 2 3110 0 Complete as above, but with loud-speaker 
i incorporated. 
Igranic Electric Co., Ltd., 149, | Igranie Neutro-sonic | Leatherette covered, | B 4 2e 1 15 17 6 1 Det, 1 osetliater. Compiete with 
Queen Victoria Street, E. C. 4. Seven Super-het. nickel-plated fittings valves, spare lougewave unit, and I 
pair headphone.. 
7 8 B 4 20 1 19 7 6 As above, but with IxEranic 4-section 
frame aerial. (3001, 800 metres.) 
, $ „ ; B 4 ee 1 56 18 0 As above, but with 4-seetion aerial and 
carrying case and separate battery box. 

Langham (Diamond Clear) Radio, | Langhain ........... Leather A 1 1 2 31 10 0 Complete with valves and loud - speaker. 
50-61. New Oxford Street, W. C. 

Midland Racliotelephone Co., Ltd., Mellowtone Pink! es . | B 1 1 1 20 17 6 1} Dual valve. Complete with H. T. and 
Bretteli Lane Works, Stour- G.B. batteries, valves, loud-speaker, 2- 
bridge. i frame aerials, IX X and long-wave coil. 

M. P. K. (Wireless), Ltd., 62, se X. P. X. Stationary Two | Mahogauy .......... C j— 1 1 10 10 0 Complete with valves, batteries and 
duit Street, London, Wl * Dragonfly” loud--peaher. 

i 92 . M. P. A. Inclusive Three | Leatherette, mahogany | A — 1 2 t6 16 0 Complete with valves, batterles, toul- 
ot oak. speaker and coils for Doventrv. 
8 : s A | — 1 2 17 17 0 8 i 15 
‘ % i 5 1 A |=| 1 2 18 18 0 o ps 3 . 
j M. P. A. Self-contained | Leatherette ...... A 1 1 = 21 0 0 Complete with valves. battemes and 
Four, | incorporated loud-speaker, 
9 A 1 M. P. K. Self-contained | Mahogany .......... A 2 1 2 33 12 0 Complete with valves, batteries, incor- 
Super Five porated loud speaker and cous tor 
! Daventry. 
3 N Pm M. P. A. Inclusive Six „ ae na eu ete A 2 1 3 47 50 Complete with valves, batteries, * Celes- 
de Luxe. tion” loud-speaker and coils for 
Daventry. 
S 5 ; Em-pe-a-Adyne ..... Oak, walnut or mag- | A 2 1 3 73 10 0 Complete with valves. batteries, incor- 
ogauy. porated loud-speaker and coils for 
| Daventry. 

Oxford Wireless Telephony Co., | Oxford 1-Valve ... Polished mahogany . C | — 1 — 8 0 0 Complete with valve, batteries, cois up to 

Ltd., 22, Queen Street, Oxford. | 1,600 metres and aerial supplies. 
‘ y A Oxford Portable... | Mahogany or czak, ! A | 1 1 2 32 10 0 Complete with valves, batteries, towl- 
nickelled fittings. speaker incorporated. Provision tor 
outdoor aerial and carth. 
T 2 ‘i y 5 i a A 2 1 2 7 10 0 i 8 es 

ge Electrical Clocks, Ltd., | Princeps Transportable | Oak or mahogany A 1 = 1 35 0 0 è Trigger puir. Complete with valves, 

173, New Bond Street, W. i. batteries and loud- speaker. 

Pye, M'. G., & Co., Granta Works, | No. 55 Walnut ja. 246.2084 A s l 2 0 12 6 Complete with valves and batteries. 

C ambrids e. 

N Co., Ltd., Liberty Portable 7 Black leatherette case | B 7-Valve Super- 35 5 6 Complete aerial and H.T. and LT. 
Bennett Street, London, W. 4. het. batteries. 

si 7. n Liberty Portable 4... i z A 4-Valve. 22 10 0 is 5 a 

Radio Instruments, Ltd., 12, New Lyrianette ..... Polished mahogany | A | — 1 2 27 9 6 Complete with H. T. and L.T. batteries. 
Hyde Street, London, W. C. 1. with conpartinent valves, and loudspeaker. 

for batteries. 

Rotax (Motor Accessories), Ltd., | Rotola Portable Leatherette, built-in A 1 l 1 2117 6 With valves and batteries. 

Willesden Junction, N. W. 0. loud-spe her. 

Rees Mace Manufacturing Coa | 2-Valve, All- in Mahogany, oak or | Bo] — 1 1 16 16 6 Complete with valves and batteries. 
Ltd., 39, Welbeck Street, W. ebonised, 

„ . 5 é 3-Valve, All-in B — 1 1 21 0 0 i 
4-Valve, All-in ...... f ; B 1 1 2 26 5 0 r = o 
e, 8-Valve Heterodyne, é 9 5 3 352 65 2 0 2 Dai., AV oscilator, Complete with 
All- in. . | valves and batteries. 
P. Sherman, 12, River Street, | Claremont Portable | Fibre carrying case. C — 11 5 0 0 Complete with H. T. battery. L. T. accumm- 
London, E. C.. Two. lator, valves, 1 pair headphones and 
aerial. 
: Claremont Portable * Š C 1 1 1 10 0 0 Complete with H. T. battery, I. T. accumu. 
Three. lator, valves, aerial and loud speaker. 
; ; 5 Claremont Portable B 1 1 2 13 0 4 
Four. 
A 43 
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PORTABLE SETS—continued. 


i Valves. : 
Manufacturer. | mame ot set Name of Set. Type ef Cabinet. E — — Tr. Price. | Description and Remarks. 
< 
| | | | | 2d. 

P. Sherman, 12, River Street, | Claremont Portable Leather case 8 1 112 25 0 0 Complete with H. T. battery, LT. sol 
London, E. C. l. | Four de Luxe. | i lator, valves, aerial and loud- 

Siemens Bros. & Co., Ltd., Wool- | Siemens XI. I. P. Mahogany, revolving, A 1 11 15 17 6 C omplete with valves, H.T. aod 11. 
wich, London, 8. È. 18. on turntable. ! | . batteries, and 1 pair headphones. 

W hittingham, Smith & Co., 4a, | Portadyne V. W. Mahogany or ak... |; A 2 11 2 33 0 0 Complete with H.T. battery, LT. a 
St. Mary’s Square, Ealing. ' i lator, valves, and loud-speaker. 
Londan, W.5. £ P A 2 1 2 30 0 0 Ditto, without loud speaker. 

a Portadyne IVe Ge ie : 5 3 A 1 1 2 26 0 0 Ditto, with loud - speaker. 
s is ; A, l 1 2 22 10 0 Ditto, without loud speak, 
n r A >» » Portadyne B Oak ˖· ˙ -A oc fawbes K — 1 2 16 16 0 Ditto, with loud-speaker. 


aerial is indicated by the following letters: 


The nature of 
A Frame type in tid or body of receiver. B. Separate / frame aerial. C= Portable aerial for suspending from a tree or post. 


/ 


AMPLIFIERS. 


D Valves. sa ay p a F 
Manufacturer. Name of Set. | Type et Cabinet. 5 a Price. Description and Remarks 
S. d. 
\iphian Wireless, Ltd., 99, Mor- | Alphia n Oak, mahogany, or l 10 0 0 Complete with valve and batteries, self-contained ¢ 
timer Street, London, W. I. lacquer. 
3 35 J ⁵D „„ 2 20 0 0 valves Š 2 
if 5 8 e j > 3 25 0 0 85 Pa 
Bannister & Fitton, 27, Milnrow B. & F.... Upright cabinet, 8 in. 2 7 4. 0 | Valves extra. 
Road, Rochdale. i ~ Rin. vertical panel 
British and Colonial Industries | B.C.1 Mark III Am- Polished oak a — 1 92 90 Complete with valves. 
Association, Ltd., 329, High plifier. | 
Holborn, London, W.C.1. : 
British Thomson-Houstou Co.. | B.T.H. Single Stage. Walnut, flat top, sunk- — l 31? 6 Amplifier only. 
Ltd., Crown House, Aldwych, f en valve. 
London, W. C. 2. „ Iwo Stage | 5 - | 2 617 6 x 
Browme Wireless Co. of Gt. | Brownie Two Stage .. | Solid one-piece mould- 2 . 5 „ (no royalties). 
Britain, Ltd., Nelson Street : ing. | 
Works, Arlington Road, Lon- 
dan, N.W.1. | 
Butterficlds, Ltd., Levis Motor | Lev is — l 6 7 6 — 
Works, Stechford, Birmingham i > 
Cantophone W 'ireless Co., 310, | Cantophone ..... Polished mahogany... 1 3 5 0 | Amplifier only, size 6x 6 6 inches. 
Regent Street, Londou, W. 1. i N e E 75 1 2 65 0 | ‘i 5 size 12x 6 < inches. 
Kagle Enginee! ring Co., I. td., Chakophone No. 9A.. | Oak, vertical pane!... 1 - 817 6 ' Amplifier only. 
Warwick. S - 95 y x s x l ] - 4111 9 | With valve. 
í No 9B.. — l Oe E Amplifier onlv. 
P sh -> l 416 6 Wich valve. 
No. 2A.. 2 515 0 | Amplifier only. 
i f A $ 2 7°3 0 | With valves. 
Edison Swan Electric Co.. Ltd., Ediswan Cube type with ebonite 1 | 217 6 Amplifier only. 
123/5, Queen Victoria Street. panel carrving valve 
London, E. C. l. and terminals. ee 
s i < „ „„ 3 — 1 5 0 7 Complete with valve, 2 pairs porcelain insulators 
L Lin. lead-in tube, LOOft. 7/22 aerial. and e 
| 19/26 earth wire, H.T. battery, and 1 DE- 
| dry battery for filament lighting. Provision mè ; 
| inside cabinet for a G.B. battery. 
Eri sson Telephones, Ltd., 67:73, | 1055 dd Sloping panel ....... 2 6 5 0 Amplifier only. 
Kingsway, W. C. 2. | ; 
Gamage, A. W., Ltd., Holborn, | % .d American type. 5 l ie Amplifier only. 
London, E. C. I. ( . S. 11ͥuům 5 15 2 2 5 9 0 
Henderson, W. J., & Co., I.td., 351, | BRAL Oak, open b 1 9 
Fulham Road, London, S. W. 10 BAÄ2 8 „ à 2 410 9 | N À 
Igranic Electric Co., Ltd., 149, | Igrani 3-Valye Res. | Moulded Bakelite case 3 476 Without valves or accessories, 
Queen Victoria Street, E.C.4. Coupled. | 
Johnson, T. J., 17/19, Catherine | Sarumphone Amplifier. | Mabogany box . - 1 19 0 Valve extra. 
Street, Salisbury. 
Marroniphone Co., Ltd., 210/212, | Marconiphone H3 Mahogany.. Be Lt if 3 n Amplifier only, 
Tottenham Court Road, Lon- 75 + i L — 4 2 6 With valve and leads. 
don, W. I. . Adee gh <« Aai — 1 116 6 Amplifier only. 
25 f 1 9 | With valve, grid bias, and leads. 
; Mo p eop oeri Sota 3 8 3 0 Amplifier only. 
(Power) 
iy awe er 2 17 19 0 With valves, all batteries, and leads. 
A? 9.4 2 9 6 0 8 15 n 
(Voice) 
ñ 7 Š a 85 : h 3 8 9 0 Amplifier only. 
Metro.-Vick Supplies, Ltd., 155, | Cosmos ꝶ1)y) Hardwood cause 5 3 915 0 t 
Chariug Cross Road, London, | ‘ 
W.C.?. | 
New Wilson) Electrical Manu- | Magnetic Microphone | Small round base - 118 9 | No valves required. 
facturing Co., Ltd.. 18, Fitzroy Bar. - 
Street, Euston Road, W. I. 
Pye, W. G.. Ltd.. Granta Works, | No. 225. Walnullt. l 33 6 Amplifier only. 
Cambridge. Foy wee. eee. 2 85 „ er Seen See — 1 4 3 2 Complete with valve and hattery. 
Radiax, Ltd., 16, Palmer Place, Radiax NS — — 1 210 6 Amplifier only. 
London, N.7. „ No. 23 --- — 2 318 0 rat 
Radio Communication Co., Ltd., | Polar Dual. -- -- 2 5 5 0 Res.-Cap. Coupled. Amplifier avl battery 
High Street, Barnes, S.W. only. 
Radio Instruments, Ltd., 12, RI... Polisbed mahogany... | 5 15 0 Amplifier only. 
Hyde Street. London, W. C.1. Pee ee z3 5 3855 2 8 17 6 0 
Service Radio Co., Ltd., 62, | Modern 1-Vals: Mahogany tray... ; l 1 0 6 
Church Street, Stoke Newing- 3 2-Valve 33 a 2 2 110 0 
ton, London, N.16. | er 
Siemens Bros. & Co., Ltd., Wool- | Siemens. Mahogany, with lid l 315 6 Complete with valve, H.T. and G.B. hattan 
wich, London, S. E.18. „ S. B. (Powe T) 5 ‘i -— 1 6 18 6 L.T. accumulator. 
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News from All Quarters: By Our Special Correspondent. 


“ Let Your Friends Listen The Fourteenth—The Etherial Jungle—A Fish Story— 
—Underpaid Artists—The Programme Sleuth. 


The Great Moment. 


Have you let your friends listen! 
Now is the time. 


0000 
The Fourteenth. 


As announced in The Wireless World 
last week, the Geneva wavelength changes 
will come into effect on Sunday next, 
November 14th. 

Some dislocation is almost bound ‘to 
occur, but we can all bear in mind that 
the ultimate aim of the scheme is simply 
to obtain satisfaction for the listener by 
introducing stability and order in place 
of chaos. 

0000 


What Happens in Britain. 


A complete list of the changes to be 
made by British and Continental stations 
appeared in Zhe Wireless World of Sep- 
tember Ist. 

The following list shows the revision 


taking place among the British 
stations :— 

New. Old. 
Aberdeen 495 
Birmingham ............. | 481.8 1479 
Glasgow cp 405.4 422 
Belfast tt 326.1 440 
London 361.4 365 
Newcastle . 312.5 404 
Manchester 384.6 378 
Bournemouth £06.1 286 
Cardiff 353 353 
Leeds. 2297 321 
Bradford ................... 294.1 310 
All other relays ............ 288.5 — 


A Strange Coincidence. . 


_Some surprise may be felt by many 
listeners, especially in the London area, 
when they find that the changes involve 
little or no alteration to the tuning of 
their sets. 

To the chappies who own reliable wave- 
meters it will be no news, perhaps, that 
2L0 has for several months past been 
working well below its official wavelength 
of 365 metres—in fact, as low as 261.4 
metres. The “ new ”? wavelength is 361.4 
metres. This is a strange coincidence. as 
the beginner said when he burnt out four 
valves simultaneously. 


A 45 


Anticipation. 


Several foreign stations have also been 
anticipating the Geneva scheme. The 


other night I heard Leipzig, which has no 
lawful business on anything but 452 
metres, breaking into song on 321 metres. 
This wavelength has been used for some 
time, I believe, and is fairly near the new 
wavelength of 322.6. 


THE MAN AND THE METER. Captain 
P. P. Eckerstey, Chief Engineer the 
B.B.C., is obviously fascinated by 2LO’s 
new wavemeter, which has been calibrated 
in Brussels against a harmonic tuning fork 
instrument, The wavemeter was de- 
scribed on page 602 of our last issue. 


Th^ Etheria! Jungle. 


An idea of the chaotic jungle into which 
the European ether has developed under 
the old régime can be gained by studying 
the adventures of Cardiff. 

The drama begins, not in the flourish- 
ing Welsh town, but in the capital of 
Spain. 

Radio Iberica, Madrid, which owns the 


wavelength of 392 metreas, temporarily 
closed down. Seville, normally working 
on 350, immediately ‘‘ pinched ” the 392- 
metre wavelength. A station at present 
unknown thought this too good a chance 
to miss, so it fastened on the unoccupied 
wavelength of 350 metres. This reacted 
unpleasantly on gentle Marseilles, with its 
wavelength of 351 metres. Marseilles was 
forced to shift, with the result that 
Cardiff was heterodyned. 
Let us hope that the unprincipled un- 
known station has fused its aerial. 
0000 


More Manoeuvres. 


Another little drama of the same kind 
has involved Plymouth. Anticipating 
Geneva, the Naples station jumped from 
550 to 333.5 metres, and then produced 
further complications by changing to 338. 
This affected Madrid III., working on 
340, and Madrid’s defensive move 
resulted in the heterodyning of the 
Devon station. 

Will Saturday see the last of theso 
dazzling manceuvres? Ask me next 
week ! 

0000 


A Bourchier Broadcast. 


Mr. Arthur Bourchier will broadcast 
from 2LO on November 28th. 
0000 


Birmingham’s Birthday. 


Birmingham station celebrates its fourth 
birthday on Monday next, November 
15th. The second half of the programme 
on that evening will consist of varied 
items by the station staff, chorus, and 
orchestra. 

0000 


Not a Light Programme. 


For two or three seconds confusion 
reigned in the Bournemouth studio dur- 
ing the recent birthday programme. 
Everything was going well and the 
orchestra was playing Captain Feather- 
stone’s waltz, ‘‘ Bournemouth Calling.” 
when suddenly the lights went out. 
After a momentary consternation, how- 
ever, the orchestra continued playing, 
assisted by the singing of the studio 
audience. The studio remained in dark- 
ness for several minutes. 
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A Fish Story. 

On the same night the birthday pro- 
gramme was enjoyed by a fishing party 
cruising with a ee set and lond- 
speaker in the Solent. A member of the 
expedition wrote to say that the excel- 
lence of the music resulted in a record 
catch! A little fishy,“ what’ Or were 
the fish driven to suicide? 

0000 
Christmas Plans. 

No definite programme arrangements 
have yet been completed for the Christ- 
mas season, though I learn that a playlet 
with a Yuletide flavour has been prepared 
by Miss Mabel Cönstanduros. 

O0 000 


Blind Visit to 2L0. 


On Saturday next Captain Eckersley is 
showing a party of St. Dunstan's men 
round the London studios. It may seem 
strange, perhaps, that blind men should 
take an interest in seeing the studios, 
hut they have already toured various 
places of note in London, and being keen 
listeners are anxious to include the broad- 
casting station in their itinerary. Captain 
lan Fraser, the blind M.P. and wireless 
experimenter, will accompany the party. 

O 000 


A Chance for the Corporation. 


Last week Savoy Hill received 179 com- 
plaints regarding oscillation. The trouble 
has been traced to 27 districts. 

If the new corporation can propound a 
satisfactory solution to the oscillation 
problem it will earn the gratitude of all 
listeners 


That £620,000. 


It was stated by’ the Postmaster- 
(General in the House of Commons on 
October 26th that he was not aware that 
there was any general feeling that the 
amount of £620,000 aHocated to the 
B.B.C. for the period from April Ist to 
December 31st. 1926, to cover programme 
and liquidation expenses was madequate. 

In view of the statement frequently 
made that the income of the B.B.C. has 
been limited by the Post Office to 
£500.000 there may be some misappre- 
hension about the amount actually spent 
hy the company on programmes. I am 
told that out of this £620,000, about 
£125.000 will be spent on liquidation, and 
probably another £100.000 will be in- 
curred in the discharge of other liabilities. 
The amount actually available for the ser- 
vice is therefore round about £390.000. 

0003 ` 
Why Artists are Under-paid. 

This helps to explain, perhaps, why 
the B.B.C. has recently been involved in 
controversies respecting payments to 
artists. 

It is to be hoped that the whole ques- 
tion of the disposal of listeners? money 
will be carefully sifted when the corpora- 
tion enters upon its duties. It is some- 
thing of an anomaly, and would be comic 
if it were not serious, that a vast army 
of licensed listeners must content itself 
with inferior talent while officialdom sits 
on ‘surplus’? licence money. There 
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FUTURE FEATURES. 


Sunday, November 14th. 
LONDON. - Service from St. Martin- 
in-the-Fields. e 
BirwinGHam.—Birmingham Cathe- 
dral Bells and Service. 


Bou RNE MOUTH. — Symphony Con- 
cert. 

Mancnester. — Four Recitals — 
Song. Piano, Cello and 
Clarinet. i 


GLASGOW.— An afternoon uf Cham- 
ber Music. 

ABERDZEN.—Annual Church Parade 
of Boys’ Brigade. 
Monday, November 15th. 

Loxpox. ‘ Fenella,” an opera in 


one act. 
Carpirr.—Famous Airs and Bal- 
lads. 


MANCHESTER.—Celebration’ of Sta- 
tion's Fourth Anniversary. 


NEWCASILE. — Vincent Caygill 
(pianoforte) and Symphony 
Orchestra. 

Bretrast. — Ministry of Labour 


Choral Society. 

Tuesday, November 16th. 
Loxpon.-—Song Recital. 
BrrwixncnaM.—'‘ The Blue Pen- 

guin,” played by London 

Radio Repertory Players. 
Carpirr.—‘‘ Dick's Sister.” Duo- 

logue by Norman McKinnel. 
MANCHESTER. — Irwell Springs 

(Bacup) Band. 


NEWCASTLE. — Short Recital by 


‘Mavis Bennett (soprano). 


Wednesday, November 17th. 
Lonpon.—Act 2 of ‘‘ Tannhause~ ” 
relaved from Manchester. 
MaANCHESTER.—The Edith Robinson 

Quartet. 


Thursday, November 18th. 


Loxvpox.—Light Symphony Con- 


cert. 
Carpirr - Programme in honour of 
famous Welsh sailors. 
MANCHESTER. —“ The Partners,” 
by Vincent Douglas. 


Friday, November 19th. 


Loxnnon.—Ballad Concert: The 
House Agent.” by Gerald 


Grace. 

BrrMINGHAM. — d' Erlanger Pro- 
gramme. 

BouRNFNMO UT. — Military Band 
Night. 

Carpitrr.—" Best Sellers,” No. 1. 

MANCHESTER. — “ Contrasts ” 


Works by two composers. 
GLascow.—Light Orchestral Con- 
cert. 
ABERDEEN. — Scottish Programme. 


Saturday, November 20th. 
Loxnox.—“ Daily Express” Con- 


cert. 

BiırMINGHAM. — Popular Pro- 
gramme. 

Carpirr. — November Night- 
Lights.” 


MANCHESTER. West Country Songs. 
NEWCASTLE. - Band Concert. 


NOVEMBER roth. 1026. 


should be no surplus while listeners a- 
unprovided with alternative programm s. 
000 l 


The Programme Sleuth. 


One of the least pleasant jobs. | 
imagine, must be that of the progratic 
sleuth, whose business is to steal out i» 
the highways and by-ways for the ju: 
pose of securing inexpensive broadcas' | - 
talent. Yes, my friends; Savoy Hill l- 
its heroes. 

One day, perhaps, tales will be told ~ 
grim encounters with recalcitrant thea! + 
managers, of agonising moments at sti 
doors and palpitating interviews ir 
green rooms . but not now. 

0000 
Russian Tactics. z 

In Russia the job of programme sie. 
must be a genuine sinecure. judg: 
from the latest news item from Mos: >. 
where a famous woman singer has bær 
prosecuted for “ personal egotism ” ^z 
the grounds that she demanded a fee {cr 
broadcasting. 

The Russian programme sleuth n 
have the easiest job in the world. 

Programme Sleuth (to famous terer: 
Superb! 

Famous Tenor (gratified): Ah, y~ 
like my singing? ` 

P.S.: It is grandski. You must pe: 
your voice over Russia. 

°F. T.: You are too kind; but how nw’ 
do you pay? 

P.N.: Inspector, give me those bnd 
cuffs! 

(F.T. collapses on top note.) 

0000 


Daventry and Birmingham Partnership. 

Daventry will on November 19 relay a 
programme from Birmingham, in wh: 
Mr. Percy Pitt, the Director of Music w 
the B.B.C., will conduct the Kan 
orchestra through a selection from ti: 
works of d' Erlanger. 

O0 0 0 30 ; 
Programme by Blind Artists. 

St. Cecilia is the patron saint ot . 
blind, and on N 22nd, which s 
her name day, a blind program. 
arranged by Captain Ian Fraser, M.F 
will be broadcast from 2LO. The r? 
gramme will include Sinclair Logan b 
tome). Ronald Gourley. (pianist). a% 
other blind artists known to listene.«. 

0000 


Filming, Recording and Broadcasting 
Community singing by the audience » | 
be relayed from the Prince of Waliss 
Playhouse, Lewisham. on November 12° 
A double-sided record will be taken b.: 
gramophone company of the sin zus 
the audience of two thousand, and a ñl.: 
of the event will also be specially os 
0000 


Brazen Broadcast. 

A brass band contest. open ta + 
counties of Northumberland, Durban. 
Cumberland, Westmorland, and inclucis: 
Middlesbrough, will be featured by t+ 
Newcastle station on November 22 
The adjudication will be by wireless. Th: 
judge will not see the bands, their rans! 
eing relayed to the studio, where . 
judge will be accommcdated. 
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A CONDUCTOR’S VIEW ON 
BROADCASTING. 


HE views of Sir Thomas Beecham on 
broadcasting have recently been given to 
the world, and, to judge from what we 
have read of them 


. 


way the microphone would for ever cease to function as a 
distributor of music. 

Musicians, with but few exceptions, are to-day accept- 
ing broadcast reproduction as a very close approximation 
to the original performances before the microphone, and 
broadcasting is blessed by them, since it provides the 

means of bringing good music to 


in the daily Press, 
they are not we 
think altogether 


complimentary. 

We are told that the best music 
when broadcast sounds from 
beginning to end like the gibber- 
ing and whining of goblins and 
devils.“ Sir Thomas is scarcely 
fair to the wireless industry unless 
he discloses the name of the 
makers of the set on which he has 
acquired so intimate an acquaint- 
ance with broadcast reception. 
We wonder, too, if any of his 
friends have since taken him in 
hand, because his outburst, com- 
ing as it did on the eve of 
National Wireless Week, sounded 
almost like a challenge. 

But is it not distressing that a 
man like Sir Thomas, who tells us 
that his life has been devoted to 
music and to the cause of en- 
couraging a taste for good music 
in others, should be so unsym- 
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PAGE 


the ears of many thousands of 
persons who, without it, would 
seldom, if ever, have the oppor- 


EDITORIAL Views 661 tunity of hearing the best musical 
Se aha ron BROADCAST 662 performances. Every week that 
By W. James. ee broadcasting continues the public 

Tue Paris RADIO Show . 665 taste for good music is extended, 
Vatves We Have Testep: TRE and by no other means could it 
Mvrranp PM Series ... 667 have been possible to stimulate so 
55 AND Tips ... 575 wide an interest as has been done 
Tux Rapio Smr Teceancn I (con- by the aid the eens none: : 
tinued) 6578 The principal objection of Sir 
By A. P. Castellain. Thomas to broadcasting seems to 
. FoRzIo&x Transmis- ae depend upon the fact that broad- 
By C. F. 5 casting is a mechanical invention. 
PIONEERS or WIRELESS—35 ... 677 We might, in turn, remind him 
By Ellison Hawks. that every musica instrument in 
SUPERSONIC TRANSFORMERS—Part II 680 an orchestra which he conducts 
By N. W. McLachlan. must be included in the same cate- 
deere une V, Nast , f gory, and yet he has no hesitation 
(concluded) p „ 687 in accepting orchestral instruments 
By W. James. as legitimate musica! reproducers. 
LETTERS TO THE EDITOR . 689 Sir Thomas is leaving us for the 
READERS’ PROBLEMS 691 more hospitable shores of America, 


and in bidding England fare- 
well he tells us that though 


pathetic, not to say resentful, towards the one method 
which bids fair to succeed, where he and many others 
have failed, in creating a national taste for the best 
music? We can forgive Sir Thomas for his ignorance of 
the degree of perfection attained in broadcast reception 
and transmission because he may have been unfortunate 
in his broadcast experiences, but we cannot easily forget 
he has made it abundantly clear that if he had his 
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to- -day his genius is without honour in England, yet he 
anticipates that when he returns to this country ‘‘ too 
feeble to be of any use, and no longer fit to conduct, he 
may receive a rousing welcome. If and when this 
prophecy comes true, will Sir Thomas take credit to him- 
self for the welcome, or will he recognise that broad- 
casting will have made that welcome possible by creating 
for him an appreciative audience ? 


Description of a 


NE of the most valuable instruments which an ex- 
() perimenter can possess is a valve wavemeter. Quite 
apart from its value in experimental work, such as 
when measuring the capacity and inductance of condensers 
and coils, a wavemeter is of great assistance when tuning 
a receiver. Modern receivers including tuned radio-fre- 
quency amplification are generally so selective that a good 
deal of time can be saved by tuning the circuits to a wave 
meter sending waves of a known frequency. 

It is not necessary to stress the advantages of being able 
to calibrate a receiver; those who take an interest in the 
foreign broadcast stations find a wavemeter a quick means 
of identifying those stations which work on their published 
wavelength. Now that so many stations have changed 
their wavelength it becomes necessary to recalibrate our 
receivers, and this is most easily accomplished by means 
of an accurate wavemeter. On many receivers tuning con- 
densers of the correct square law type are fitted, so that an 


Fig. 1.— Theoretical connections of wavemeter. L,, Dimic coil 


200 H.: Ci, 0.0005mfd.; Cz, 0.00005 to 0.000 imfd.: C, 
0.0U2mfid.; Ri, 0.5 megohm; R,, Alament rheostat. 
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Cheap and Reliable Instrument. 
By W. JAMES. 


approximate calibration is obtained by., noting the dul 
reading of two or three stations of known wavelength a: 
assuming that a linear relation holds between dial settn: 
and wavelength, except at the extreme ends of the dial. 
A wavemeter is such a simple and inexpensive piece 
apparatus, however. and is so valuable an aid to tuning 


Fig. 4.—A second method of connecting a wavemeter. L, I, 


Be 0.0imfd.; Ri, 0.5 megohm ; Ro, filament rheostat. 


that it is worth while to make one. A few weeks ago Mr 
Colebrook described the circuit of the wavemeter, at’ 
mentioned various points of interest. The instrument illu 
trated here has a similar circuit to the one described, a 
was built with the i:tea of accuracy, robustness, and rep! 
ducibility. The two most important parts of a wavemete! 
are the tuning condenser and tuning coil. In the arrange 
ment of Fig. r the tuning condenser, Ci, is shown %8 


nected across the outer ends of the tuning coil Li, a 
jj 8 
1 October 6th, 1926, page 481. 
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Simple Wavemeter for Broadcait Listener.— 
this is the circuit which determines the 
wavelength. Of course, the apparatus 
connected to the tuned circuit, which in- 
cludes the valve and its holder, the grid 
condenser and leak (C,, R,) and the 
anode stopping condenser (C,), affect the 
wavelength to which the circuit will tune, 
but these items should be so arranged 
that their effect is a permanent one and 
not likely to vary over a period of use. 


The Tuning Coil and Condenser. 


It is, therefore, of first importance to 
use a thoroughly reliable tuning coil and 
condenser. A Dimic” coil, which has 
its winding split at the centre, was chosen 
for the tuning inductance, and a Pye ”’ 
0.0005 mfd. condenser for the tuning 
condenser because it is provided with end 
plates which can be earthed and has a 
slow-motion movement. 

When the end plates are connected to 
L. T. the moving and fixed plate of the 
condenser are screened, and hand effects 
are absent. This is an important point, 
because both sets of plates are at a high- 
frequency potential with respect to the 
filament when the wavemeter is working. Stopping con- 
denser Ca, which has a capacity of 0.00005 to o.coo1mfd., 
stops the flow of direct current from the anode battery 
through the tuning coil, whilst the high frequency choke 
coil limits the flow of high frequency current through the 
anode battery. 
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View of the instrument showing 
the arrangement of the parts. 
On the left, beside the valve, is 
the H.F. choke, while in front of the tuning condenser 
is the Ormond 6°000i mid. stopping condenser. 
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WAVELENGTH IN METRES 


11g. 3.—Wavelength range of the instrument. 


If this apparatus is connected according to Fig. 1, the 
grid condenser and leak C,, R,, being omitted, continuous 
waves are generated and would be heard in a receiver 
fitted with reaction. The instrument in this form 
would have a variety of uscs, but when it is to be 
used principally as an aid to rapid tuning it is 
convenient to connect a grid condenser and leak 
and so to proportion them that a modulated wave 
giving a fairly high pitched note is emitted. 
Suitable values for the grid condenser and leak 
are 0.002 mfd. and o.5 megohm. The choke coil 

should be a good one; the one used in the 
instrument illustrated was manufactured by 
the Varley Magnet Co. 


Construction. 


The instrument is very easily con- 
structed ; an ebonite panel, gin. x Gin., is 
used to carry the tuning condenser, fila- 
ment rheostat and battery terminals, and 
=< ie on the baseboard attached to this is the 
: stopping condenser C, valve-holder, 
tuning coil, high-frequency choke, and 
the grid condenser and leak. 
The valve-holder is mounted 
just behind the filament rheo- 
stat. To the right of this is 
the high-frequency choke coil 
and at the back of the base- 
board will be seen the 
„% Dimic ” coil. The cabinet 
is a home-made one, and was 
made from a set of parts sup- 
plied by Messrs. Hobbies, 
Ltd. 
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Simple Wavemeter for the Broadcast Listener.— meter is then a simple oscillator, and may be used fox » 
When wiring, care should be taken that the wires are variety of purposes. 

run in positions where they are not likely to move, and it In Fig. 2 is given the connections of another form 

is advisable to cover some of them with Systoflex. oscillator which some may prefer to that already describe! 


The wavelength range of the instrument is from about It will be seen that the two outer ends of the Dimic 
600 to 190 metres, and a high pitched note is heard in a coil, L, La, are connected across the tuning condens 
receiver tuned to the wavemeter. C,, while the two inner ends are connected by a condens 

Strong oscillations are produced when an anode battery C, of about o.o1 mfd. In this circuit the tuning ox 
of 24 volts is used with almost any type of 2-volt valve. denser has to withstand the full voltage of the anode bat. 
The valve may be of the H.F. or L.F. type. and be tery and the coupling of anode and grid circuits is fixed, 
one with a low filament consumption. 
When using a 2-volt valve such as the 
Cossor Point One“ it was found that ad- 
justment of the filament rheostat did not 
produce a measurable change in the wave- 
length and small variations in the voltage 
of the H.T. battery did not produce a 
noticeable effect. The accompanying 
curve shows the wavelength range, and will 
be fairly accurate when the same type of 
tuning coil and condenser are used. There 
are almost bound to be slight changes in 
the wavelength for various settings between 
different instruments, because the tuning 
condensers will probably not be identical, 
and neither will the wiring, but those who 
cannot have the wavemeter properly cali- 
brated will find the curve a useful guide, as 
it will probably be accurate to within a few 
metres. 


Other Uses. 


The wavemeter can be used for the 
generation of short waves by putting in an 
appropriate coil, but it is advisable to mark 
the coils so that they are in connected cir- 
cuit in the same direction. 

For use in connection with short-wave wid; boinn af tis paris of Ck i, 


transmitters it is advisable to connect a pair 
of phones in series with the anode circuit, the phones being but apart from this it is a very good circuit, and cer 


joined between the high-frequency choke coil and the posi- respects is preferable to that of Fig. 1. 
tive terminal of the H.T. battery. They should be It can be constructed in a similar manner to the instr 


shunted by an o.oor mfd. condenser, and the grid con- ment illustrated, and its wavelength range will be approx 
denser and leak should also be short-circuited. The wave- mately the same. 
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PARIS E. 


Single=control Broadcast 


ITH the winter months and the influx of the 
‘monde ’’ to Paris comes one of the events in 
wireless which may well be rated as of special 

mportance throughout souther adio exhi- 
zition at the Grand Palais, on the Avenue des Champs 
Elysées. The first year this exhibition took place (1923) 
t combination was made with the industrial and laboratory 
ynysicists of France, and the building was a labyrinth 
Xf scientific innovations, mysterious flashes, roars, clicks, 
ind hoarse loud speakers. This year, while the exclusion 
of the physics section has left 
a more peaceful atmosphere, 
and only the purer tones of 
the modern loud-speakers are 
evident, another combination 
has been effected, in which 
the overflow of the auto- 
mobile industry—principally 
the commercial vehicle phase 
—has been given the ground 
floor, while the lighter radio 
instruments have taken over 
the entire balcony. 

As one approaches the 
building it is evident that the 
wireless show is in full 
swing, for the giant Gaumont 
loud-speakers on the roof 
blare forth music or bellow 
announcements at the 
passers-by. The noise is 
such that often on starting 
from the Place de la Con- 
corde one can hear the music 
distinctly, and the announce- 
ments can be followed for 
several hundred feet on either 
side of the building. 

Once inside the building and up the balcony stairs, the 
rst stand that catches the eye of the scientifically inclined 
mateur is that of the radio lighthouse group, set up by 
he French Government to show the method of fog signal- 
ing now being adopted along their coast-line. 


Radiola single control re- 
ceiver with double-frame aerial 
and clock-type loud-speaker. 


Marine Wireless A 


A coast lightship equipment, including the power plant, 
assembled on the stand and is attracting a large amount 
f interest from the city dwellers, who have not yet clearly 
salised this phase of wireless. The principle is the same 
s any continuous wave station, and can be detected for 
me twenty miles from the coast in all directions. 

Among the larger manufacturers who have stands near 
1e main staircase is the S. F. R. Radiola’’ group—the 
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Receivers—Cone Diaphragm am 
Loud=speakers—Frame Aerial Sets. : 


SHOW 


receiving set manufacturers 
of the Société Française 
Radioélectrique, one of the 
largest radio companies in 
this part of Europe and 
equivalent, in a way, to the 
Radio Corporation of 
America, in New York. 
While novelties are not in un- 
usual evidence, there are 
several minor improvements 
to be seen. France has defi- 
nitely followed the other 
countries into the realm of 
decorative art as applied to 
radio. But the French have 
turned to the modernist line of cabinet and loud- speaker 
rather than to the conventional lines of the past. The 
results are perhaps, to the Anglo-Saxon, a trifle bizarre, 
but properly set, the rounded frames, the octagonal and 
fan-shaped loud-speaker horns, and the highly polished 
combination wood panels are in most part attractive to the 
eye, and probably enjoy a far greater popularity among 
the general public than do the old-fashioned exposed sets 
of the first hams.“ 


; * p Sar 
N Li a 2 


New Loud-speakers. 


There is the new ‘‘ Radiola’’ loud-speaker of the 
diffuser or diaphragm type, with a specially treated cone 


A striking display on the Radiola stand. The receiving set in 


the foreground takes programmes from stations indicated by 
arrows on the map behind. The station actually being received 
at anv time is illuminated from behind on the man. 
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Paris Radio Show. 

—smaller than their original diffuser, but of a higher 
tonal purity and more decorative in appearance. ‘The 
paper appears almost like an imitation tortoise-shell or 
smoky celluloid, and one of the directors told me that 
they are selling an average of 500 per day for distribu- 
tion in France alone. 

The French have turned with enthusiasm to the single 
control sct for reception, and there are many different 
models among those on display. Radiola °’ exhibit a 
dual control set that gives 
the impression of single 
control, as the two con- 
densers are on one vernier, 
and, having once been set on 
a certain wave, can be ad- 
justed together. Radio 
LL,“ which is the house of 
Lucien Levy, famous for 
his heterodyne patents and 
also for his proposed radio 
death ray, is showing an 
automatic contro] set—the 
Syncrodyne, in which 
the various stations to which 
this set can listen are num- 


merely by turning the dial 
to the number desired. 


Frame Aerials. 


The Radiola diffuser or 


diaphragm type loud-speaker. The built-in aerial is ap- 


pearing throughout; or, if a 
frame is used outside, is generally camouflaged by a 
covering of chintz or other material with attractive de- 
signs. There are many multi-valve sets in evidence, as 
the French are showing a great interest in the British. 
German, Spanish, and even the Russian stations. This 
would appear to be more from the standpoint of variety 
than from the more American interest in distance recep- 
‘ion. The French are inclined to be critical of their 


Commercial and marine transmitting and receiving apparatus exhibited by the S.F.R. 


bered, and the tuning done 
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Stand of Cie Radiotechnique, one of the foremost French valie 
manufacturers. 


own programmes, which they regard as mediocre, and v 
therefore anxious to sample those of other countries. 


Loud-speakers. 


Among the loud-speakers, the diffuser or diaphraz: 
type is more popular than ever, and many variations 
this are to be seen. Radiola ’’ is now putting out, le 
side the special type mentioned above (which, incident 
ally, is surprisingly similar to the popular Sallas: 
type), a fluted diffuser. with the magnets in front of t 
diaphragm. Another style to be seen is a sort of cock 
shell, the magnetic parts being out of centre, and te 
fluting leading down to this in the form of a fan. Th 
Saldana loud-speaker has attracted great attention, 0 
cluding special notice from President Doumergue, durs. 
his visit. 

The French are giving some attention this year © 
wavemeters and “isim 
‘cats of precision. as t: 
are termed here. The Pre 
cision Electrique Compr 
are putting out some espe 
ally attractive meters, c 
fully calibrated. 

Among the more 
spicuous novelties is a 0 
method of calibrated ff 
aerial, in which the anten 
coil readings are set upt 
dial which covers the eft: 
frame, the wavelength ° 
each station being indiate 
and a large indiata: 
pointer pasing over ues: + 
in a tuning condenser. Me" 
practical still is the man: 
in which the aerial & * 
over a large map of Eur 
laid flat as a sort of table 

n 
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?aris Radio Show. 

On this map are indicated the directions of the various 
principal broadcasting stations of Europe, so that once 
set the map serves as a radio compass, and, by turning 
in indicating needle on the frame shaft to the station 
lesired, the best reception is assured. 

A battery of some interest is the Koda, which con- 
sists of a series of permeable cells filled with special 
material, even the electrodes being inserted in these sac 
vells. Thus a sort of semi-storage battery is created, 
'lectrolytic material being poured into the battery, and 
the charge renewed whenever the material is dried out. 
Among the general accessories, one that appeared to be 
Warticularly practical was a small electromagnetic coil, 
the“ Fakir, which could be hooked up to any lighting 
circuit, and, by the pushing of a button, would either 
gnagnetise or demagnetise any metal instruments imme- 
sliately, according to the needs of the user and to whether 
A. C. or D.C. mains were used. For instance, with 
A.C. a screwdriver, which might have become magnetised 
‘in working on a set, can be thrust through the centre 
of this little ring-like coil, and comes out free. The 
contact is instantaneous. The demonstrator had a steel 


hle, with which he would pick up filings and then drop 
them by passing through the Fakir.” 


It is manufac- 
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tured and sold by the Etablissements Dargent, 32, Rue 
de la Chapelle, Paris. 

The usual scientific apparatus was present, stands 
being prominent with the Belin teleautograph, the Jouaust 
photoelectric cell work (light audibility), etc. M. Belin 
is now working on his television (or at least his factory 
is working on it, while he is in China on some special 
work), and his assistants say that it is merely a matter 
of mounting the final commercial apparatus to have this 
a finished product. One or two other interesting trans- 
missions of this sort are also being developed. 

The popularity of the four-electrode or bi-grille valve 
for reception seems to continue undiminished. The ama- 
teurs with whom I have talked are enthusiastic about its 
qualities, and it is very well displayed at the stand of 
the Radiotechnique Co., a subsidiary company of the 
S. F. R. As a whole, the wireless exhibition shows some 
definite progress in France during the last year, and pro- 
mises a prosperous scason, in spite of the sunspot static 
trouble, etc. The stands as a whole are well set up, and 
the crowded condition of the Grand Palais balcony every 
afternoon shows that the question of over-supplying the 
market in France is not yet one of serious portent. Prices 
are, if anything, lower, and there are many new firms 
appearing in the field. 
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HE Mullard range includes valves havıng 2, 4 and 

| 6 volt filaments, and in each class a valve is pro- 
vided for high-frequency amplification and detec- 

tion, and for low-frequency amplification or the output 
stage. These valves are of the coated filament type. 
They provide an exceptionally large electron emission 
for a small heating current, and when heated by the 
normal filament current only a faint glow is discernible. 

Type PM 1 LF. 


Filament current 0.1 ampere. 
Total emission 8 milliamperes. 


Filament voltage 1.8. 
Anode voltage 50-100. 


Anode Anode A.C. Ampli- 
Voltage. Current. Grid Bias. Resistance. fication 
Volts. Milliamperes. Volts. Ohms. Factor. 
50 1.1 —1.5 27.000 8.6 
70 1.7 —3.0 23,000 8.4 
100 2.3 — 4.5 19,500 8.3 
Type PM 1 H.F. 


Filament voltage 1.8. 


Filament current 0.1 ampere. 
Anode voltage 50-100. 


Total emission 8 milliampcres. 


Anode Anode A. C. Ampli- 
Voltage. Current. Grid Bias. Resistance. fication 
Volts. Milliamperes. Volts. Ohms. Factor 
50 0.59 —0.5 17.2 
70 0.89 —1.0 15.4 
100 1.68 —1.5 14.3 


Ê THE MULLARD “PM” SERIES. $ 
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Specimen valves were obtained and tested, with the 
results given below. It will be seen that in the two- 
volt range are three types of valve, the PM 1 L.F., 
PM ı H.F., and PM 2. The latter valve is suitable for 
the output stage of a low-frequency amplifier because it 
has a low A.C. resistance and can be worked with a grid 
bias of at least negative g volts with an anode voltage of 
100. Used with these voltages, the anode current is only 
4.7 milliamperes, and reasonably strong loud-speaker 
reception can be had without overloading. | 


Type PM2. 


Filament current 0.15 ampere. 
Total emission 20 milliamperes, 


Filament voltage 1.8. 
Anode voltage 50-100. 


Anode Anode A.C, Ampli- 
Voltage. Current. Grid Bias. Resistance. fication. 
Volts. Milliamperes. Volts. Ohms. Factor. 
50 2.65 — 3.0 9,250 5.6 
80 4.35 —6.0 8,650 5.4 
100 4.7 —9.0 8,000 5.0 


The PM 1 L.F. and H.F. valves differ in their A.C. 
resistance and amplification factors, the I.F. valve 
having lower values in each instance. Under the con- 
ditions of the tests the H.F. valve appears to be muct 
the better valve of the two, in that its amplification factor 
is higher than that of the L.F. valve, in spite of the fact 
that the A.C. resistances are not very different. 

These valves (the PM 1 H.F., L.F. and PM 2) are 
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Valves We Have Tested. — 

designed to be heated from a two-volt accumulator and a 
filament resistance of about 7 ohms should be used in 
order to obtain the longest life. 


Type PRs. 


Filament current 0.11 ampere. 
Total cmission 40 milliamperes. 


Filament voltage 3.7. 
Anode voltage 60-100. 


Anode Anode A.C. Ampli- 
Voltage. Current. Grid Bias. Resistance. fication 
Volt Milliamnperes. Volts Ohms, Factor. 
50 0.7 —0.5 25,000 
75 1.2 —1.5 21,600 
100 1.4 — 3.0 19,000 
Type PMA4. 


Filament voltage 3.7. 


Filament current 0.11 amoerc. 
Anode voltage 50-100. 


Total emission 40 milliamperes. 


Anode Anode A.C. Ampli- 
Voltage. Current. Grid Bias. Resistance. fication 
Volts. Milliamperes. Volts. Obms. Factor. 
50 2.2 —1.5 11,500 
75 4.0 —3.0 9,800 
100 5.8 —4.5 8,700 


In the series designed for working from a 4-volt accum- 
ulator are three types, the PM 3, PM 4 and DP 425. 
The PM 3 valve has an amplification factor of 13 to 14 
and an A.C. resistance of 19,000 to 25,000 ohms. This 
valve is, therefore, suitable for use in resistance- or choke- 
coupled ampifiers, as a detector, and as a high-frequency 
amplifier, provided the coupling transformer is of suitable 


design. This valve should not be used in the output 


Type DP 425. 
Filament current 0.25 am 


Filament voltage 3.8. pare 
Total emission over 60 milliamperes. 


Anode voltage 50-160. 


— — — —— — — 


Anode Anode A. C Ampli- 
Voltage. Current. Grid Bias. Resistance. fication 
Volts. Milliarnperes. Volts. Ohms. Factor. 

50 4.6 —4.5 4,170 3.8 

70 6.2 — 9.0 3,540 3.7 

100 10.9 — 12.0 2,940 3.5 

125 12.6 — 17.0 3,280 3.72 
160 15.4 — 22.0 3, 1060 8.5 
Weybridge. . reren. 


Australia :—A VKP, 2BB, 28K, 2CG, 
2CM, 2CS, 21J, 2LK, 2LM, 2NO, 2TM, 
270, 2VI, SB, 3BD, 3BM. 3BQ, SKF. 
SEN, 3KB, SWM, 3X0, 4AN, 4BD, aRB. 
5BG, SKN, 6AG, 70 W, 7LA, 7RS. New 
Zealand :—Z 1A 0. IAX, IX A, 2AC, 2A E, 
2BG, 2BX. 2DY, 260, 2X A, 3A, 3Al, 
34 J, 3A, 34 R. 3X B. 4AA, 4AC, 4AK, 
4AM, 440. 40. 4AR, 4AS, 4A v 


Various :- FC 8FLO, CB F2, VOQ SPF, 41Z. 


WNP, TJ CRJ, PI 1AU, PI 1CM 
PI 1HR, NADJ, NEQG, NUNX, GLKY 
GEFT. 


coupled stages where the transformers are of suitaf le 


low-frequency amplifier. 
position is the PM 6, which will deal with signal ampli- 
tudes sufficient for most domestic loud-speakers. 


Galls Heard. 


Extracts from Readers’ 
Logs. 


Brazil :—BZ1A, 1AB, 1BD, 
1 AN, IIA, IIB. 1BH, IAP. 1AW, 140, 
1AQ, 1AD, 1 AR, 1BI, 1AV, 1AJ, IAM, 
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stage of a receiver unless the signals are of telepbc:: l 
strength only. 

For good loud-speaker work it is essential to use a pora 17 
valve such as the DP 425, whose A. C. resistance is 3. : 
to 4,000 ohms and amplification factor 3.5 to 3.8. N is 
valve is capable of dealing with really strong sigs. 
without distortion. 

Type PM 4 can be used in the output stage wher : 
small loud-speaker is used, and it is also useful for trans- 
former coupled stages. 


Filament voltage 5.5. 
Anode voltage 50-125. 


Anode 
Current. 
Milliampercs. 


Anode 
Voltage. 
Volts. 


and PM 6. Type PM 5 has an A. C. resistance of 28.002 
to 35,000 ohms and an amplification factor of about 16.:. 
This valve is therefore suitable for resistance- or choke- 


and L.F. transformer 


| 
Two valves of the six-volt type were tested, the PM; 
coupled amplifiers, and in H.F. | 


e Type Pme. 
Filament voltage 5.5. Filament current 0.11 ampere. 
Anode voltage 50-100. Total emission 50 milliamperes. 
Anode Anode Amp&- 
Voltage. Current. frcation 
Volts. Milliamperes. Factor. 
50 2.2 6.8 
75 4.1 66 
100 6.2 6.5 


design. It should not be used. in the output stage ot a 


The valve to be used in this 


PR 48A. Morocco :—FM iTZ. Finland 
S 200. Germany :—K 4GA, W7, 2. Ws. 
4MFL,. J2, LA, 2DO. America 
U 1AAX, 1AJX, 2XAF, KDK A. Frar- 
—F 8 UT, 8RF. 80D, 8YOR, 8JL. 8. 
BJF, 8BA, 8FNG, BOW, 8ĠW, RM 
8K V. Belgium .—B K44, V8, El, H5, ©: 
W3. Spain :—EAR6, EARI 10, EAR. 
EAR19, EAR18, EARQ7. Sweden 
SMZN, SMG. SMTQ, SMVH. De 
mark : — D 7BD. Italy: — I LAX, 14Y, 
1GN, 100, IBD, 1AU, 1BA, 1CU. Be! 
land :—N OPM. Yugo- Slavia : :— YS 7X5 


(O-v-1 Schnell) 30 to 50 metres. 
L. C. Snowden. 
Norresundby, Denmark. 
U.S.A. :—U 1AA 0, 
LAOS, 1AJ. LAY, 


1AOR, IAH V, 
IDA, IDLF, 1UC, 10h, 
IKW, 1CIB, ICM. 1AK, IRB. IKK. 
ICTP, 1AWE, 1CMX, 1AFF, IR E, 
2K WFP. 2 AJ, 2KA, 20K. 2BXJ, 20vJ. 
2MT, 2AGQ, 2UK, 2CKC, 2NO, 2APV, 
2BFT, 3BW, 3CJN, 3PF, 3MV, 3BQZ, 


1AI, 1AK, 1AP, 1BG, 1QA, 2AM, 2AB, 
200, SAB. Argentine R GA2, CRB. 
India :—Y 2AK, 10D, 1CX. Porto 
Rico :—PR 4JA, 4S.A. Various : 2BK, 
CH 9TC, O A6N, R CRL, TJ CRJ. 

(0-v-1). H. T. Petersen (D 720). 


Greenock. 


(September 15th to October 15th.) 


New Zealand: — N 2.AC, Brazil :— 
RZ IBI, IAW. 1AM. Porto Rico :— 


Russia :—R 1FL, IN N. Austria :—0 WR 
Poland : — TP AL. Great Britain: - 
G 28Z. 2VJ, 2SR, 280, 2NM, 5X0, SCI. 
SWV. SHA, 58K, SAD, SMS, SHY, SWG, 
6WS, 6KK, 61A, 6Y D, 6BR, 600. 60. 
GTX. ERM. 6CL, 6RD. 6LJ, 6PA, 6v? 
Ireland -—GI6MU, ZIT. Miscellaneous: — 
S UC. Oc NG, RDZO, KTC. KKO, PCRR. 
CTT, K 4U AC, PCUU. 


(0-v-1 Reinartz) On 20 to 80 metres. 
J. Cyril Adams (2BPB). 
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Phones 


Fave magnets of speciallytreated 
steel, which holds its magnetism 
indefinitely. The cases are of 
the finest moulded ebonite; 
the frame is heavily coated with 
nickel silver, and special leather 
covered headbands have been 
fitted to ensure the greatest 
possible comfort to the user. 


18 ADVERTISEMENTS THE WIRELESS WORLD NOVEMBER 17TH, 19. NQ 


B.S.A. Head Phones give a 
wonderfully pure tone and a 
sensitiveness that is essential if 
you are to get the best results. 


Ask your dealer to show you a 
pair to-day. 


| 
Send for B.S.A. Radio Catalogue and B.. A.- Standard Valves | 
Booklet, The Choice of a Radio There isa B.S.A.-Standard Valve | 
| 


Receiving Set.” for every radio receiving purpose 
B.S.A. Radio Ltd., 21 Small Heath, —valves that will improve your 
Birmingham. reception and stand up to the 

Proprs., The Birmingham Small Arms Co., Ltd. most exacting tests. 


Mention of The Wireless World, when writing to advertisers, will ensure prompt attention. 
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A Section Devoted to the Practical Assistance of the Beginner. 


A SET FOR REMOTE CONTROL. 
The simple receiver discussed in the 
Hints and Tips ’”’ section last week 
is particularly suitable when the loud- 
speaker is to be used in a different 
room from that in which the apparatus 
is installed. A schematic circuit dia- 
gram showing how it may be modified 
for this purpose is given in Fig. 1. 
The filament circuit may be con- 
‘rolled by a relay with a “trip” or 
similar action ; several different makes 
are available commercially. These 
have the advantage that they only con- 
sume a momentary current (generally 
supplied by a small local dry-cell bat- 
tery of three or four volts) when the 
set 1s switched on or off, and do not 
require a complicated or highly-insu- 
lated system of wiring. Provided 
that the total filament current is 
reasonably low, as will be the case if 
the valves are dull emitters, the con- 


tacts will operate without giving 
trouble. 

The loud-speaker is joined to the 
set through a choke-filter output ar 
rangement, with a single wire exten- 
sion lead and earth return. ‘This has 
the advantage that the addition of a 
large capacity across the loud-speaker 
is avoided. This capacity, with the 
ordinary method, is of course repre- 
sented by that of the twin wire which 
is commonly used. 

Everyone who has listened to a 
loud-speaker operating at a distance 
from the receiving apparatus will 
realise the need for some form of con- 
trol over volume, without the necessity 
of going to the set. The overall sen- 
sitivity which is suitable for, say, the 
reproduction of an orchestral item, is 
likely to be insufficient for a less 
deeply modulated transmission. A 
certain amount may be done by con- 


Fig. 1—Controlling filaments and volume from a distance. 
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necting a variable non-inductive resist 
ance across the terminals of the loud 
speaker itself, but this is, at best, 
little more than a makeshift, and the 
arrangement shown in the diagram is 
distinctly preferable. It will be seen 
that the rheostat of the reactor 
valve is wired up to the distant point, 
so that the amount of reaction may be 
increased by brightening its filament, 
or entirely done away with by turning 
the resistance to the off ’’ position. 
It will be convenient, if the signal 
strength is sufficient, to adjust the sen- 
sitivity of the set so that a deeply 
modulated transmission gives comfort- 
able strength without reaction, and to 
strengthen under-modulated items by 
adjustment of the rheostat. 

It is necessary that the reaction 
valve should be of a type consuming 
a low filament current, in order to 
avoid an excessive voltage drop in the 
extension leads. If, however, it has 
a two-volt filament, and is operated 
from a single accumulator cell, it wili 
almost invariably be found that an 
extra voltage is required ; this may he 
obtained from a dry battery connecte: 
as shown in the diagram. If two-volt 
valves are used as detector and L.F. 
amplifier, one of the 0.06 amp. class 
will be found particularly suitable as 
a reactor, and a single dry cell will 
generally supply sufficient extra volt- 
age unless the extension leads are ex 
ceptionally long. 

If it is inconvenient to provide an 
earth return for the loud-speaker, this 
connection may be made through 
either of the volume control L.T. 
leads without any bad effects. 

When wiring up the extension, the 
wires to the remote control switch and 
the rheostat may be twisted into a 
single four-stranded cable, but the 
lead for the loud-speaker should he 
run separately if it is desire to reduce 
the capacity across that instrument. 
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A FEW “DON'TS.” 

Don't lorget to test the grid bias 
battery occasionally. Although no 
current should be drawn from it, a 
complete internal disconnection may 
develop, causing bad quality and an 
excessive drain on the high-tension 
battery. The working life of the L. F. 
valve or valves will also be reduced. 

O0 O0 0 00 

Don't expect the best results from u 
modern circuit unless valves with 
characteristics closely approximating 


Stepsbysstep Wiring in Theory and Practice. 
No. 49 (a).—A Single-valve Reflex Receiver. 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 
practice in the construction of various typical wireless receivers. 
are chosen, the arrangement shown below is capable of giving very loud signals with a minimum 
The prospective constructor is advised to read an article on this subject which appeared 
in “The Wireless World for October 20th, 1926. 


upkeep cost. 
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The valve filament circuit is completed in the usual manner. 

Aerial and earth are joined to the primary of a coupling 

transformer, the tuned secondary of which is connected between 

The secondary of the feed-back L.F, 

transformer and a bias battery are inserted in the lead from the 
low potential end of the tuned circuit to filament. 


grid and filament. 
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to those specified by the designer are 
‘used. Nowadays, valves are carefully 
chosen with a view to the functions 
which they are to perform. If in 
doubt as to whether a certain type of 
valve can be substituted, write to the 
Information Department of The 
Wireless World, as queries of this 
nature are distinctly within its scope. 
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Don't adjust the detector of a 
valve- crystal combination (reflex or 


DISSECTED DIAGRAMS. 


(To be concluded in next week's issue.) 
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A Terng in 


connected 


Provided that suitable componenie 


The plate circuit of the valve is completed through the 
of an H.F. transformer, telephones and the high tension 
parallel with the 
ack to grid through a stabilising condenser. Bigh- 
frequency by-pass condensers are connected across the 

of the L.F. transformer and the telephone terminals. 
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otherwise) when both circuits a 
exactly in tune. It will be easier r 
set the crystal contact if one of t- 
circuits is slightly de-tuned, azi 


moreover, there will be less ns 
of interfering with neighbors: 
listeners. 

cooo 


Don’t overload any of the L.F 
valves. It is hardly an exaggerata 
to say that more distortion is attribm 
able to this cause than to any othe 
Reduce volume if necessary. 
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transformer p n 
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Events of the 


QUEUE FOR THE WORKHOUSE ? 

Over £120 has been subscribed towards 
she installation of a wireless receiver in 
the Newmarket Workhouse. 


o000 


a 
K THE UBIQUITOUS PIRATE. 
E 


A Berlin report states that no fewer 
” than 191 persons in that city have been 
fined in the last few days for using wire- 
less sets without a licence. 
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SENATORE MARCONI AND THE I. E. E. 
Senatore G. Marconi, G. C. V. O., LL. D., 

D. Sc., has been elected an honorary mem- 
z ber of the Institution of Electrical Engi- 


neers. 
0000 


LATEST—AND OLDEST—IN 
LOUD-SPEAKERS. 

Men of the Vienna Fire Brigade now 
listen-in to broadcast programmes while 
“on watch ”’ in the tower of St. Stephen’s 
Cathedral. As a loud-speaker they have 
adapted an ancient megaphone used 300 
years ago when the city was besieged by 
Turks. 


0000 


COSTLY TALKS. 


A mysterious explosion has done 
damage to the extent of £4,000 at a 
broadcasting station operated by the 
Chamber of Commerce of Maplewood, 
New Jersey. The police believe that the 
destruction was caused by criminals who 
objected to recent broadcast talks on 
crime, 

vooo 
SUCCESS OF NATIONAL WIRELESS 
WEEK. | 

Although it is still too early to deter- 
mine with any exactitude how far 
National Wireless Week was successful 
in enlarging the ranks of wireless 
listeners, signs are not wanting of a 
keener public interest in broadcasting and 
wireless generally. That reliable mirror 
>f public opinion, the daily and weekly 
Press, has reflected a very healthy 
wakening throughout the country. 

It is significant that one London news- 
aper contained references to wireless 
nd broadcasting on nearly every page. 
Vext week we shall be in a better position 
o discuas the. effects of the slogan, ‘‘ Let 
Tour Friends Listen.“ 
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Brief 
TELEVISION AT NEWCASTLE, 

Mr. J. L. Baird will demonstrate his 
system of television at the Palace 
Theatre, Newcastle, on Sunday, Decem- 
ber 12th. 

0000 


LOUD-SPEAKERS INDISPENSABLE. 

When the Rev. G. Campbell Morgan 
preached at Westminster Chapel last 
week, overflow congregations heard the 
service on loud-speakers in the institute 
and school halls. 

o OOo 
SHORT WAVES FOR U.S. 
BROADCASTING ? 

Anticipating that the present confusion 
in the American ether will be overcome 
by the use of short waves for broadcast- 
ing, an American wireless firm is market- 
ing a short wave unit for attachment to 
existing receivers. 
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Review. 


HULL WIRELESS EXHIBITION, 
The Hull Wireless Exhibition is to be 
held this year in the Drill Hall, Park 
Street, from December 4th-1lth inclu- 
sive. 8 


UNAUTHORISED TRANSMITTER 
PROSECUTED. 


For transmitting without a licence 


Cyril Joseph Smith, a motor engineer, of 


‘Timperley, Cheshire, was last week fined 
£10 and £5 costs-at Altrincham. 

The defendant, who pleaded guilty. 
stated that he had originally applied for 
a transmitting licence two years ago and 
had had numerous letters and postcards 
stating that the application was receiving 
attention. 

Mr. Frank Elliott, prosecuting on 
hehalf of the Postmaster-General, said 
that it was in August, 1925, that the 


DOMINION PREMIERS AT RUGBY. On November 6th the Prime Ministers froin 
Overseas visited the world’s largest wireless station, where they inspected the 


apparatus in operation. 
control panel. 


In the above photog : 
Immediately behind then are the banke of water-cooled valves. 


raph the visitors are seen at the main 
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Post Office learnt that unauthorised trans- 
missions were emanating from Timperley. 
By November the signals were traced to 
within a few yards of the defendant’s 
home. A Post Office engineer called upon 
him and was shown two receiving sets 
which the defendant maintained were all 
the wireless apparatus he possessed. 
After this visit the messages ceased for 
atime, but in September last unauthorised 
messages were again heard, and the postal 
authorities obtained a search warrant. 
On going through the house they found a 
complete transmitting set. 

In fining Smith, the magistrates 
described the case as a grave one, and 
ordered the apparatus to be forfeited. 

90000 

DOMINION PREMIERS AT RUGBY. 

On November 6th the Dominion 
Premiers visited Rugby, where they saw 
the world’s largest wireless station at 
work. Dr. W. H. Eccles. of the Wire- 
less Commission, and Mr. E. H. Shaugh- 
nessy, of the Post Office, were among 
those who explained to the visitors the 
salient features of the apparatus and its 
operation. During the afternoon Mr. 
Bruce sent a message to Australia and 
members of the party were able to watch 
the processes of transmission. The 
message was despatched at the rate of 100 
words per minute. j 


0000 
INTERNATIONAL AMATEUR 
BROADCAST. 

The American Radio Relay League 


announces that on November 27th Mr. 
Hiram Perey Maxim, president of the 
International Amateur Radio Union, will 
be the principal speaker in a special inter- 
national amateur performance to be trans- 
mitted from 2XAF, Schenectady, N.Y., 
on 32.79 metres. This programme has 
been arranged at the special request of 
the South African Radio Relay League 
and through the courtesy of the General 
Electric Co. 

The transmission will begin promptly 
at 11 p.m. G.M.T. on November 27th. 
Although addressed primarily to South 
African amateurs, it is hoped that the 
programme will interest listeners in Great 
Britain. 


BROADCASTING CHARTER. 


On Thursday last H.M. Stationery Office 
issued drafts of the Royal Charter for 
which the P.M.G. proposes to apply for 
the incorporation of the British Broadcast- 
ing Corporation, and the Licence and 
Agreement between the P.M.G. and the 
Governors Designate of the British Broad- 
casting Corporation. The Earl of 
Clarendon, chairman, will receive a salary 
of £3,000 per annum, the vice-chairman, 
Lord Gainford, £1,000 per annum, and 
each of the other Governors £700 per 
annum. Mr. J. C. W. Reith will be the 
first Director General, and will thus be 
the principal executive officer of the Cor- 
poration, 

The Corporation will be empowered to 
collect news and subscribe to news 
agencies, and among other things will be 
able to acquire copyrights in literary, 
nersical, and artistic works. 

With regard to licences, the P.M.G. 


WIRELESS LEAGUE AT TOTTENHAM. A very successful Exhibition, under th 
auspices of the local branch of the Wireless League, was held at Tottenham las 


* 
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week. Sir Arthur Stanley, who opened the Show, is seen at the League Stand. Oi 


his right is Mr. R. C. Morrison, the local member of Parliament. 


A feature of the 


Exhibition was the display of home-made apparatus. 


undertakes, after the deduction of 124 per 
cent. for administration, to pay the Cor- 
poration a sum equal to 90 per cent. in 
respect of the first million licences, 80 
per cent. of the second million, 70 per 
cent. of the third million, and 60 per cent. 
in respect of all additional licences. 

As mentioned in last week’s issue of 
The Wireless World the British Broad- 
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: FORTHCOMING EVENTS. 
WEDNESDAY, NOVEMBER 17th. 


: Muswell Hill and District Radio Society. 
—At 8 p.m. At Tollington School. 
Tetherdown. Short talk on “The Short : 
Path Valves,” by Mr. T. Franklin 
(Metrovicks, Lig.). l 

Edinburgh and District Radio Society. 
At 8 p.m. At 117, George Street. 
“One Valve" Night. 


Barnsley and District Wireless Associa- 
tion.—At 8 p.m. At 22, Market Street. 
Barnsley. Illustrated lecture: Mica 


Condensers," by Mr. B. Heywood, of the 
Dubilier Condenser Co. 

Wireless and Experimental Association.— 
At 8 p.m. At the Camberwell Central 
Library, Peckham. Discussion on “ The 
Superhecterodynce.” 

THURSDAY, NOVEMBER 18th. 

Golders Green and Hendon Radio Society. 
—At 8 p.m, At the Club House, Willi- 
field Way, Golders Green, N.W.1). 
Demonstration: Battery Elimination,” 
by Mr. F. H. Haynes, of The Wireless 
World. 


FRIDAY, NOVEMBER isth. 


Radio Experimental Society of Manchester. 
—At the Athenaeum. Lecture by Mr. E. 
Butterworth, B.Sc., and Demonstration 


Mr. H. Frearson. Subject: “Tho 
Superhetcrodyne.” e 
= Sheffield and District Wireless Society.— 


Lecture: Condensers,” by Mr. Heywood 
(of the Dubilier Co.). 

Leeds Radio Society.—At 8 pa. At Col- 
linson’s Café, Wellington Street. Ques- 
tion Night. 

Junior Institution of Engineers.—At 7.30 
pm. At 39, Victoria Street, S.W.1. 
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Lecturette: “ Short-wave Wireless Com- 
munication,” by Mr. D. J. Aatcn Men- 
ber). 
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casting Company receives £620.00 ir 
the Postmaster-General in full settles: 
of all claims under the Principal 
Supplementary Agreements. In o 
words, the company is bought up 
that figure. 


WIRELESS AT WESTMINSTER 
By Our PARLIAMENTARY CORRESPONDEN 
FREE WIRELESS FOR THE BLIND. 


Parliament reassembled for the auum: 
session on Tuesday, November Oth. 0 
on the following day Captain Fes 
blind M. P., was successful in or 
a Bill to enable blind people to have ™ 
benefit of “free wireless.” The me" 
was read a first time amid path 
cheers from all parts of the How. — 
will probably have a speedy passat” 
law. 

The Bill proposes that where 4 * 
satisfies the Postmaster-General th 
is a blind person within the menue 
the measure, a licence to establish, mi 
tain, and work a eg y 8 
station for the purpose oi t® 
messages only may be granted to bin 
the Postmaster-General subject t 
terms, conditions, and restrictions # 
Postmaster-General may think fl, ™ 
without the payment of a fee. 

Captain Fraser said that 4 
the loss to the revenue would net asl 
than £15,000 to £20,000. , Buh 
tions for the blind supported neue 
which had the approval of the the Pod 
the Ministry of Health, and thy oF 
Office. The Bill would facilitate a 
of this latest invention which mes 11 60 
to the blind than any other class” 
community. 
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LEAKY CONDENSERS WASTE 
ENERQGY— 
Fit LISSEN and save it—these smali con- 
densers „oli er all their stored E 
The follewing capacities are a eatea 
(LISSEN ako mace an improved Mans- 
bridge type in the higher capacities). 
.0001 te .001 1/- each (much reduced). 
‘ 002 te .006 1/6 each (much reduced): 
P . 
‘ | 
i. Note the new case which enables the 
Ro LISSEN Condenser te Ke used or 
* z fiat. At present the new case is available 
only in the most used 1 but will 
N . quickly become a LISSEN standard. 
a 8 LISSEN LEADS THE WAY 
9 | Fe A WITH A BETTER MANS- 
4 x: 2 J 2 BRIDGE TYPE— 
x The new LISSEN is unlike all others. 
8 B d | d p k Alone of this type of condenser it has a 
; Ul. d your OWN LOUA SPEARET | Aor ot ti typa ot condenser n nas a 
é OS for tne condenser to short cir- 
2 cuit on to the outer case. All ether Mans- 
; or e wee = e n bridge condensers have metal cases. 
= The LISSEN case is a protection to the 
: DO YOU KNOW you can build yourself a loud speaker for less than | u in any circuit connected straight on 
p to the „ And due to 
the price of a pair of telephones, which will yet be equal to any our new policy ef direct to dealer distri- 
| & expensive loud speaker you can buy at the price ? 3 ad nen apni condensers cos! 
W. Tens of thousands of people have done this—and what they have done you can | "O more than the ordinary type. 
E also do. i 
Go to your dealer—ask him to put on his most expensive loud speaker. Then put . A 
S the same horn on the LISSENOLA and see if you can notice any difference, a 
' When you get the LISSENOLA home you can build a horn yourself for a few 4 
a pence—easily—from the full size diagrams and clear instructions given with each 8 
7 unit, thus providing yourself with a complete instrument equal to any expensive 2 
i ` loud speaker you have ever heard, and saving you many pounds. = 
' © The LISSENOLA is obtainable and demonstrated, like all Lissen Radio parts, at F 
> all good radio stores. Or send postal order direct if any difficulty. No postage E 
i charge, but please mention dealer’s name. s5 
N 01t0.09 2/4 
i > ` 1 2/6 
. = 2 2/8 
' 25 3/- 
= > 5 3/4 
= The „ Lissenola im 1.0 mid. 3/10 
Stantly converts any 20 mid. 4/8 
* gramophone into a radio ae 
2 loud speaker. Full dircctions for | LISSEN GRID LEAKS THAT 
* making this horn are | DEFIED BOTH RAIN & SUN. : < 
given wtth every 
" Lissenola,’” - During the summer of 1925 a case of 
x LISSEN Fixed Grid Leaks was [oft on our 5 
; 4 factory roof—ceaked by rain and baked 
Le i by sun, yet the resistance in each grid 
— 3 leak never altered. 
_ a An capacities one price, previously 1/8. 
i 7 „ NOW 1/-. 
A cone diaphragm loud f Å 
; > Speaker can easily be AEN i The “ Lissen"' Reed 
constructed, The #lus- a eat he 9 | Attachment (patent 
` tration shows one method . pending) for use with 
1 of mounting to the = ~~ cone diaphragm loud 
? > Lissenola. , speakers. Price 1]-. | 
> SMALL PARTS ARE BEST 


Hear it before you buy—at your dealer’s—before the week-end. | 


LISSEN LTD., 21-25, FRIARS LANE, RICHMOND, SURREY. | 'F THEY ARE LISSEN. 
Managing Director: T. X. COLE. i 1 115 
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S.T. Jill 

S. T. 22 (L. F.) 01 amp. 14/- 

S.T.23 (Power) 0'15 amp. .... 18/6 
4 VOLT. 

S.T.41 (H. F.) Ol amp 14/- 

S.T.42 (Power) O'lamp. .... 18/6 

S.T.43 (Super-Power) 0°25 amp. 22/6 
6 VOLT. 

S.T.61 (HF) 01 amp 18/6 

S.T.62 (Power) 0'1 amp. 18/6 

S.T.63 (Super-Power) 0°25 amp. 22/6 
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YOU OWE 


VERY reader of a paper such as THE WIRELESS of tests before despatch. These include tess mE 


Wortp has a number of acquaintances who cation factor, mean differential A.C. resists 
feel they have the right to say Let's drop in of curves relative to grid zero ordinate, in 
Ox on Willoughby and ask him what valves we should emissivity of the filament, non-mi | 
98 use. You owe it to these friends to give them the best filament rating, anode rating, etc., ett. . 
Ox advice in your power. If you say IA ese S. I. on three occasions on test panels and mal? 
O% I were you.“ you know that failure to give satisfaction broadcasting. A special test ensures 3 total 
x? is impossible. In the first place, S.T.’s have been de- those background noises which tend to spat 
x? signed by one who has an intimate knowledge not only Very few rejections occur on the score of emid 
900 how valves are made, but the circuits and sets in which as the torodium filament gives a very avei 
02 they are to be used. To John Scott-Taggart, F. Inst. P., emission of electrons as well as contributing x 
0 A. M. IE. E., they are not modified lamps but scientific long life of a valve. | 
x apparatus in spite of their robust character. Scott-Taggart makes himself responsible fot 
Built like a chronometer, they are put through a variety testing of each valve and personally initials the 8. 
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Mention of he Wireless World,” when writing to advertise:s, will ensure prompt attention: 
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very valve box. He supervises very critically the without distortion the exquisite high sustained notes of 50 
department and checks up a percentage himself. the soprano or the rattle of the drums which to the radio 5 
valve starts out on its long career to the satisfaction expert means perhaps a 1000 per cent. increase in grid OX 
fe designer, and this ensures that your friend can feel voltage swing. The long dynamic curve of the S.T.63 QS 
st the same certainty of success as if you yourself (or S.T. 43) will easily handle a grid voltage swing of 8 
tested the valves for him. 18 volts each way. While not necessary for average 6% 
the types of S.T. valves are selling at the rate of music, stark realism on all music can only be obtained x 
ta thousand per day, but the valves which are creat- by providing for those sudden grid voltage changes which 3% 
the greatest interest are the super-power valves, are so apt to produce blasting. we 
and S.T.63 (for 4-volt and 6-volt batteries respec- Advise S.T.’s next time you are asked. The curves 509 
„ The S. T. super-power valve is for use only in published last week mean volumes to you, but all you oe 
S stage with 8 2 volts on es 5 need say to a non-technical frierd is: Use S. T. 's.“ 805 
ts negative on the grid. It is a revelation to those — — AA b 
have Side used power valves which cannot handle A LIMITED, * Warn 3 4 
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THE 
DUBILIER 


H.T. DRY BATTERIES. |“ UNI VANE’ 


FOR SEE THAT 

STEADY THEY BEAR 
PERSISTENT THIS 

SERVICE. TRADE MARK! 


REG. TRADE MARE 


TALK No. 2 
The Use of Negative Grid Bias 


The heaviest drain on the H.T. battery is almost invariably 
due to valves functioning as low frequency amplifiers, and 
where a high anode voltage is used it is very necessary to employ 
a negative grid bias battery, not only to ensure purity in repro- 
duction, but also to reduce the drain on the H.T. battery. The 
higher the value of negative grid bias the smaller will be the 
amount of current drawn from the H.T. battery, and therefore 
as high a value of negative grid bias should be used as is con- 
sistent with obtaining a satisfactory volume of reproduction. 
Should there be any doubt as to the correct amount of negative 
grid bias to use, reference should Le made to the valve manu- 
facturers’ data for the particular valves in use. As a general 
rule, the grid bias battery should be renewed whenever a new 
H.T. battery is installed, but a test with a suitable voltmeter 
will determine whether this is necessary or not. - 


Allowance for Voltage Drop in H.T. Battery 


A point which is not perhaps appreciated sufficiently is the 
fact that the voltage of a high-tension dry battery steadily falls 
during its life, and therefore it is desirable to allow for this 
fall by installing a battcry of higher voltage than is normally 
required by the receiving apparatus. Not only does this 
ensure the maximum results from the set, but it also effects 
considerable economy, as the useful life of the battery is thereby 
extended. Users of multi-valve sets taking a considerable 
current from the H.T. battery should particularly bear this in 
mind, as the fall in voltage in their case will probably be rela- 
tively greater. 


The above is an extract from our new Catalogue No. 650, Siemens 
Radio Batteries,” which will assist you in the selection of the 
correct size of battery to be used for any radio purposes. It also 
contains a large amount of practical information on the CARE 
and MAINTENANCE of Radio Batteries. 


A copy will be sent post free on application to 


SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.. 1 8 
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Patent No. 247365 


| IF YOU VALUE FINE TUNING 


USE A UNIVANE 


Did you examine the big working model of the 
Univane at the Radio Exh.bition? 


If so you will agree that the problem of ultra-fine 
tuning has been solved once for all. 


The Univane gives the equivalent of a continuous 
vernier adjustment between minimum capacity 
and a maximum of 0.0005 mfd. 


By a highly ingenious gearing, rotation of the 
scale moves one plate at a time, adding it to 
o- subtracting it from those already in opposition. 


Figures appearing on a mall auxiliary dial indicate 
the number of plates in opposition and enable you 
to make a permanent log of every station heard. 


The Univane is in no sense a condenser for 
“special ” circuits; it is intended for use on 
cccasion where the ordinary variable is sanplayed. 


The action is smooth and s'Iken, and the work- 
manship and finish are of Dubilier standard. 


Price 


25/- 
UBILIER 


bts ` 
9 
REGISTCALO „. TRAGE MAAK 


ADVERT. OF THE DUBILIER CONDENSER Oo., LTD., DUCON WORTES 
E. F. III 


VICTORIA ROAD, N. ACTON, w. 3. 


Mention of The Wireless World,” when writing to advertiscrs will ensure brambt attention. 
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“TELEARCH 


Rotary Relay. 


HE first part of this detailed description of the 

radio ship Zelearch I dealt with the construction 

of the screened radio receiver, and the next part 
to be described is the relay panel, or electric brain — 
perhaps the most interesting component in the whole 
boat. 

In the radio receiver the transmitted impulses on go 
metres wavelength are changed into fluctuations of cur- 
rent in the plate circuit of the valve, while in the 
electric brain ’’ these current fluctuations are used. 

according to their number, to operate the various devices 
which actually control the ship. The current fluctuations 
in the plate circuit of the valve in the receiver serve to 
Operate a sensitive but robust relay, which in turn com- 
pletes a circuit containing a six-rolt accumulator and the 
coil of another relay (see Fig. 7). This second relay 
is of the rotary, as opposed to the ordinary single move- 
ment, type, /. c., the functions of such a relay are similar 
to those of a multi-position barrel switch, while those of 
the ordinary type of relay (such as the first one referred 
N to) may be compared with an ordinary on and off switch. 


ROTARY RELAY 


* 


Fig. 7.— Circuit diagram of the relays. 


The actual way in which the rotary relay. as it is 
called, functions, may be gathered on reference to Fig. 8 
and also the plan photograph of the panel or the layout 
shown in Fig. 9. First of all we will see how the relay 
Operates, and then see how the motor and the steering 
Bear are controlled by the relay. 
€ rotary relay consists essentially of two coils of 
ona U-shaped soft iron core. with a soft iron strip 
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The Radio Ship 


(Continued from page 572 of October 27th issue.) 
By A. P. CASTELLAIN, B.Sc., A. C. G. I., D. I. C. 


The Construction and Operation of the 
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(armature) mounted above the coils on a rectangular brass 
bar (L, Fig. 8) pivoted at one end. The iron strip is 
kept above the core by a small spiral spring fixed to the 
pivoted end of the brass bar, and when a current flows 
round the coil the strip is attracted and the bar with it, 
thus extending the spiral spring. The unpivoted end of 
the bar L carries a small strip of brass, with a pawl K 


Fig. 8.—Detailed sketch of the bar and 
ratchet wheels of the rotary relay. 


and a stop H (see Fig. 8) mounted on it. Underneath 
this end of the bar on the baseboard is mounted a shaft 
Carrying various cams A, B, C and D, and also two 
ratchet wheels E and F, which latter are immediately 
under H and K respectively. While the bar is being 
depressed (i. c., when a current is flowing round the relay 
coils) the pawl K engages in one of the teeth of the 
ratchet wheel F, and rotates the latter until the stop H 
comes up against one of the teeth of its ratchet wheel E. 


Relay Cams. 

E and F are so arranged on the shaft that each full 
depression of the bar corresponds to a rotation of the 
shaft of one tooth on the ratchet wheel—z.c., in this 
case one-eighth of a revolution as there are eight teeth 
to the ratchet wheels in the relay used. 

By now it will be seen that the position of the cams 
on the shaft depends on the number of current impulses 
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The Radio Ship Telearch I.“ 
that have flowed round the coils of the rotary relay 
four impulses giving half a revolution and eight a com- 
plete revolution, and so on. 

We have now to consider the functions and shapes of 
the cams A, B, C and D. Cams A and B are to control 
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tions, and three half speed ’’ positions, while the 
steering would be successivély straight, left, straight, 
right, straight, left, and so on round the eight positions. 
The various operations of the cams will then be as 
shown in the table. 
Thus, supposing the motor was off and the boat 
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Plan photograph showing the arrangement of the relay. 


the steering gear, to left and to right respectively, while 
C contro! motor speed and D the starting and stopping 
of the motor. 

The arrangement finally adopted was to have one 
“off” position for the motor, four ‘‘ full speed ” posi- 


Fig. 9.—Dir.cns!on diagram of the rotary relay unit. 


Was required to go full speed ahead, two impulses would 
be sent frony the transmitter, which would put the shaft 
in position 2. ; 

If it was then desired to stop the boat six impuls“ 

would be given, which would bring the shaft round . 

position o again. It should 

perhaps be made quite clear 

that owing to the ratchet 

wheels and the stop H the 
shaft can only rotate in cre 
direction, so that to get 
from one position to the 
one before means seri" 
impulses. The reader will 
probably here raise the b- 
jection that all the other 

; functions of the controls 

are, or may be, gone 
through on the way to the 
right one, but in practre 
this objection falls to te 
ground because the shaft ot 
the rotary relay reaches the 
desired position before the 
intermediate controls have 
time to operate. 

5 The time taken for te 
various controls to operate 
when the boat is in the 
water is purposely made 
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The Radio Ship Telearch I.’’— 

large so as to give time for the relay shaft to rotate at a 
reasonable speed—say, not exceeding a maximum rate of 
zo revs. per minute. The way in which the controls are 
made to operate on the boat comparatively slowly is ex- 
tremely simple, and, in fact, it would be rather difficult 
to obtain very rapid operation in such a small boat. 

In the case of the motor—suppose the rotary relay 
went through position o (motor off °’), as it does on its 
way between half speed ahead (position 6) and full speed 
ahead (position 2)—owing to the weight of the boat, and 
the fact that it is moving, f.e., it has way on, 
stopping the motor for a very short time will not affect 
the speed of the boat 


Position ot Shaft. 


Motor. Steering. 
o Off Straight (S) 
I Full speed Left (L) 
2 5 S 
4 i S 
5 Half speed L 
6 ‘i S 
7 os R 


| 


In the case of the steering gear, the rudder is made of 
fairly large area so that it takes a little time to swing 
over to left or to right sn that a momentary current flow- 
ing round the steering magnet coils will not affect the 
rudder at all. 

It mav be thought that this way of getting over one 
of the difficulties of impulse control with a rotary relay 
is very crucle, but it is very effective on Telearch 7, and 
it must not be forgotten that Zelearch I is a very small 
object to be controlled by radio, and that the simplest 
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possible methods must be used owing to space restrictions. 
It should also be emphasised very strongly that it is a 
much more difficult job to fit out a small model like 
Lelearch / for radio control than something of the order 
of a large motor boat, for example, since in the latter a 
much larger aerial could be used and much more room 
would be available. For controlling a motor boat 
the radio receiver and rotary relay panel would be 
almost exactly similar in type to those of Telec- 
arch J. although there would naturally be further 
robust relays to operate the steering motor and to 
control ignition and fuel supply, etc., to the propellor 
motor, and in a motor boat the radio receiver and relay 
panel would occupy a negligible amount of space instead 
of more than half the available amount as in Telcarch J. 

Returning to the details of the rotary relay, the next 
point to be dealt with is the shape of the various cams. 
As will be seen in diagram Fig. 7, these cams merely 
serve each to close a pair of contacts, which in the case 
of the steering cams close the circuit of the left or the 
right steering magnet—one cam to one magnet—and in 
the case of the motor cams. cam C short circuits or open 
circuits resistance X in series with the motor, and thus 
gives full speed and half speed respectively, while cam 
D. made of ebonite or other insulator (if the remaining 
cams are made of brass) gives one position where its 
contacts are open, thus shutting off the motor. 

The actual relays used in T'elearch J are a Siemens 
P.O. type 10,000 ohms operating at 1 milliamp for the 
first relay and a converted Gamage ‘‘ push-control ”’ relay 
used for remote control of radio receiving sets. 

Fig. g gives the layout and dimensions of the relay 
panel, and shows the way in which the contact strips 
(made of steel watch spring with silver contacts) are 


clamped 
(To be continued.) 


— ———''.ꝓß ͤ ũ — — 


IDENTIFYING FOREIGN TRANSMISSIONS. 


An International System of Call=signs Based on the Use of Esperanto. 


By C. F. 


HERE can be no doubt that international broad- 
casting will loom very large in the future. The 
number of high-power stations on the Continent is 

increasing and English listeners are discovering that their 
transmissions give a spice of variety to the evening pro- 
gramme of music which the wireless receiver now provides 
in almost every home. To-day several of the Continental 
stations, especially those of France, Germany and Spain, 
come in with very good strength, and the ordinary non- 
technical listener is frequently surprised when he experi- 
mentally turns his tuning condenser to find foreign stations 
rolling in one after the other and giving quite clear 
signals. 
tion of these foreign stations could not be relied upon, 
and they were red-letter nights when two or three of them 
could be joyfully located. | Nowadays there is not so 
much suggestion of ‘ reaching out as there used to be. 
There are numerous foreign stations which, all things 
being equal, can be relied upon to come in as regularly 
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Until a comparatively short time ago the recep- 


CARR. 


as some of our own main stations. With a gradual im- 
provement in the technical equipment of these distant 
stations and the increasing of their power, foreign bro:d- 
casting is certain to become more and more attractive to 
listeners in Britain. 


The New Wavelengths. 


The rapid growth of European broadcasting during the 
past two or three years has produced a number of prob- 
lems, the principal one of which, of course, was the 
tangle of transmissions on near wavelengths which mace 
certain aspects of Continental wireless transmission some- 
thing of a nightmare to listeners on this side of the Chan- 
nel, owing to the serious interference with some of our 
own programmes. This particular problem has now been 
tackled, and it is hoped that the allocation of new wave- 
lengths, which is to come into force at the end of next 
month, will mark the commencement of an era of orderli- 
ness in the broadcasting household of Europe. 
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Identifying Foreign Transmissions. — 

But there is still another problem to be solved, and it 
is one in which there would appear to be much less dif- 
culty than there was in the regulation of wavelengths. It 
is the problem of the easy identification of Continental 
and other foreign stations, so that every listener may be 
able to discover the source of any transmission very soon 
after he has commenced to receive it. To-day the sys- 
tem of announcing stations may prove cutirely satisfac- 
tory to the listeners who are within their own special 
service area, but as far as listeners in other countrics are 
concerned it is a pure faree and quite inadequate to meet 
the needs of a service which is becoming more and raore 
international every week. It is obvious that some means 
will have to be adopted, and that very soon, of so an- 
nouncing stations that the listeners of all nationalities 
will immediately comprehend the ‘‘ call’? and have no 
doubt as to the identity of the transmission. The remedy 
is so simple that it is more than surprising that the con- 
fusion which now exists has been allowed to continue for 
so long. 


False Identification. 


What is urgently needed is the adoption throughout the 
world of a system of international call signs—a develop- 
ment which is bound to come about within two or three 
years. By this means station identification would be a 
pertectly simple process. No radical upheaval would be 
required and the only unfortunate individual who would 
lose his job would be the man who tries to inform puzzled 
listeners ‘f Which Station Was That?” through the 
medium of a B.B.C. organ. Station Identification 
Panels ’’ and identification booklets, which are all very 
well in their way and afford useful assistance, would im- 
mediately become a thing of the past. 

For the ordinary listener the identification of a foreign 
station is at present surrounded by a variety of difficul- 
ties. Take an instance of what may occur to such a lis- 
tener any evening. He is seeking variation from his local 
station or from Daventry and picks up a station which 
comes in strongly on a wavelength which he knows to be 
somewhere between the wavelengths of Bournemouth and 
Aberdeen. Someone is speaking when he tunes in, and 
the language he recognises as German. After waiting 
patiently for five minutes he hears “ Berlin' mentioned 
and instantly jumps to the conclusion that it is the Berlin 
station to which he is listening. It is quite possible, 
however, that he is all wrong, and that the station he is 
listening to is Frankfort and that the speaker has merely 
mentioned Berlin in the course of a talk or a news 
bulletin. Similar confusion can easily occur when listen- 
ing to one of the Spanish stations. Cadiz, Barcelona and 
San Sebastian may all mention Madrid or one another 
several times in the course of a single evening. 


International Code. 


What, then, is required is some easily understood inter- 
national code which shall instantly pin down the identity 
of a station beyond all manner of doubt. An ordinary 
call-sign, such as 6BM, 5WA, LAJit or CTR is of no 
use whatever for such a purpose. Its letters and numerals 
would invariably be announced in their national equiva- 
lents and thus could not be understood by anyone who 
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did not know the language in which the announcemer: 
happened to be made. Use will have to be made c 
international call-signs which do not vary in signifcarns 
or pronunciation and are thus standardised to the intel! 
gence of listeners of every nationality. The pronunci- 
tion difficulty, it is easy to realise, would preclude th 
use of an ordinary code founded on the letters of th 
alphabet, for the pronunciation of these letters would va; 
in every country, and the whole scheme would be nul. 
fied. The first need is obviously unvarying pronunciation. 
and for this reason the scheme which I have drawn up 
is founded on the standardised international pronuncia- 
tion of Esperanto, which has already linked itself ver 
effectively to radio broadcasting on the Continent, er: 
of which we shall probably hear a good deal more ir 
the future. 


Call Signs in Esperanto. 


First of all, each country must have a preliminars 
code word. Then my scheme denotes each station by å 
serial number, the numbers being alloted in order of ir- 
portance of the stations. From the following examp:: 
it will be seen that the plan is simplicity itself. We wii. 
suppose that London is calling. It announces in t: 
ordinary way and then gives its international call-sign. 
Brita Stacio Unu.’’ This is pronounced Breerz: 
Statstoh Oonoo, and means British station one. Cx- 
diff would announce Brita Stacio Du ” (British state: 
two), Bournemouth Brita Stacio Tri ’’ (British stati::. 
three), and so on, using the Esperanto numerals unu. c- 
tri, kvar, kvin, ses, sep, ok, nau, dek, etc., as the seria 
numbers for the stations. 

The same idea would be applied to the foreign statica 
Germany would use the same numbers in a similar wav 
Berlin, for instance, would announce, after its loca! cai. 
‘* Germana Stacio Unu,’’ and the other German staticrs 
would follow on with the remaining numbers. Th: 
French stations would announce Franca Stacio Unu, 
Du, Tri,“ and so on, each station having its own sen: 
number, and the same would apply to the Spanish (Hö- 
pana) stations and those of other countries. 


Advantages of the Scheme. 


By the use of this scheme, or a similar one, all ident- 
fication difficulties would be removed once and for aii. 
and the only guide that would be required in place e: 
the present identification panels and wavelength tans 
would be a brief table of the serial numbers allotted i. 
each country. This would merely take up the space ef- 
single station identification panel as published to-cas 
There would be no confusion, and the open vowels in tz 
standard Esperanto pronunciation would overcome d. 
difficulty which would inevitably arise if any other syst 
Secondly, the Espert 
names of the countries could be learned in a few minutes 
which would not be the case if a complicated art:fica! 
code had to be memorised. 


[The use of Morse characters for purposes of ident: 
cation has already been suggested and discussed in t= 
Correspondence columns. Readers’ views and comments 
on the feasibility of the above outlined scheme would be 
welcomed.—Eb. ] 
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This “Utility” Component—the popularity of which — 
is rapidly increasing—is designed on the same 
principles as our famous Utility“ Switch, and 
constructed with the same care and attention to 
detail that typifies all “ Utility” Components, 
Perfect rubbing contact, low self-capacity and 
other improvements ensure efficient and depend- 
able service. Similar in size to our Push-Pull 
Switch. Remember, all good dealers stock 
“ Utility” Components. 
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35.—Marconi Bridges the Atlantic. 
By ELLISON HAWKS, F.R.A.S. 


LTHOUGH Marconi had enormously improved the 
Branly coherer in sensitivity, it became increasingly 
evident as time went on that a more sensitive de- 

tector would have to be found if wireless was to be a 
commercial success. Even up to the time of the intro- 
duction of tuning, Marconi was using the coherer. This 
was very unsatisfactory, for the apparatus not only re- 
quired frequent adjustment, but it was not sufficiently 
sensitive, and was so slow in its working that a maximum 
speed of only 16 or 18 words per minute could be 
attained. As it could only be used over comparatively 
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The Poldhu Wireless Station decorated on the occasion of its opening by H.R. H. Prince of Wa‘es 
The Royal visitor was at the top of the nearest mast when the photograph was taken. 
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short distances, it was altogether unsuitable for high- 
speed, long-distance commercial working. 


Introduction of the Magnetic Detector. 


Marconi, therefore, commenced experiments in order 
to further develop this part of his apparatus, and in 
1902 he introduced the magnetic detector. This consisted 
of an endless moving band of soft iron wire, mounted on 
two wooden pulleys rotated by clockwork and passing 
close to the poles of two horse-shoe magnets. The prin- 
ciple of this detector depended on the fact that as the 
moving band passed from 
the influence of one magnet 
to that of another, the mag- 
netism became reversed. The 
change was not accomplished 
instantaneously, however, 
but required a certain minute 
fraction of time to complete. 
This is accounted for by the 
fact that the iron for a short 
space of time resists the 
attempt of one magnet to 
reverse the effect of the 
other. 

At one place the iron wire 
passed through two small 
glass tubes, on which was 
wound silk covered copper 
wire. One of these coils 
was connected to a telephone 
receiver, and the other con- 
nected in the aerial circuit. 
In 1831 Michael Faraday, 
one of the most brilliant of 
British scientists, had 
showed that if a magnet be 
moved near a coil of wire an 
electric current is induced in 
the wire. An exactly similar 
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Pioneers of Wireless.— 

occurrence takes place if the magnet is stationary and the 
wire moving, as was the case in Marconi’s magnetic 
detector. 

Thus, so long as the state of the coil was normal, there 
was a constant current flowing in the iron wire. When 
electrical waves were received by the aerial, however, 
their impulses instantly caused a reversal of the mag- 
netism in the iron wire. The effect of this sudden moving 
of the lines of magnetic force was to induce a current in 
the second coil, the result being the production of an 
audible ‘‘ click ’’ in the telephone earpiece. 

The magnetic detector had the advantage of being 
always ready for work and 
requiring no attention, ex- 
cept the winding at intervals 
of the clockwork mechanism 
that drove the moving band. 

Transatlantic 
Communication. 

With this improved ap- 
paratus, Marconi sent (in 
January, 1901) signals from 
St. Catherine's, in the Isle 
of Wight, to the Lizard, in 
Cornwall (155 miles), using 
a 10-inch spark coil. In 
this same year the first long- 
distance station was estab- 
lished at Poldhu, in Corn- 
wall, and Marconi next 
turned his attention to an 
attempt to signal across the 
Atlantic from this new 
station. He realised that 
Leyden jars as condensers, 
and batteries for power, would not give sufficient energy 
to accomplish his object. A problem such as this de- 
manded the production of electric waves on a scale so 
vreat as had never been attempted before. A 25 h.p. oil 
engine was therefore installed, along with an alternator 
that gave a low-frequency current of 2,000 volts. This 
current, raised to 20,000 volts by transformers, charged 
a large number of condensers, which were really huge 
Leyden jars composed of glass plates coated on each side 
with tinfoil and immersed in oil in stone containers. 

December 12th, 1901, will for ever stand indelibly im- 
printed in the history of wireless, for on that day 
Marconi, stationed at St. John’s, Newfoundland, received 
the first signals from the far-distant station at Poldhu, 
thus bridging the Atlantic. It is true that the first 
„ message was but the constantly repeated letter S, 
but to Marconi’s ears it must have been soul-stirring in 
effect. The public were incredulous at the accomplish- 
ment of the seemingly impossible. Their surprise was 
increased when, the following month. Marconi apparatus 
on the liner Philadelphia, on a voyage to New York, 
received signals fiom Poldhu up to a distance of 2,099 
miles. 

Towards the end of 1902 stations were erected at 
Glace. Bay (Cape Breton, Nova Scotia) and Cape Cod 
(Mass., U.S.A.) for transatlantic communication with 
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another new station at Clifden (in Galway, Wet 
Ireland). Several improvements were introduced in thee 
powerful stations, including Marconi’s disc discharge 
and the newly invented air condensers, which consisted 
of insulated metal sheets, suspended in air, in place of 
the glass and tin-foil previously used. 

On December 22nd, 1902, Marconi sent the following 
wireless telegram to King Edward at Buckingham 
Palace :— 


On occasion of first wireless telegraphic communicatio 
across Atlantic Ocean may I be permitted to present, by mean 
of this wireless message transmitted from Canada to England, 
my respectful homage to his Majesty the King.—Marcoy1.” 


a at !-p⅛ lll E SE a ia aaa a „666 „66665 i $ X 4 


The Glace Bay Station, Newfoundland, which was erected shortly after Marconi's successfal 
transatlantic experiment. 


Transatlantic communication now became general, and 
on March 3oth, 1903, The Times contracted with Marcon 
for regular transmission of news from the New to the 
Old World. 

In 1904 the first ocean newspaper, Cunard Daiis 
Bulletin, was published on the R. M. S. Campania, print- 
ing news items received by wireless from Poldhu. 


Discovery of the Directional Aerial. 

Resulting from his experience in the erection of tte 
new station at Clifden, Marconi designed what was 4t 
that time the largest station in the world. This was 
situated at Coltano, near Pisa (Italy), where the power 
was 400 h.p. (300 kW.). This station maintained regular 
communication over a distance of 2,238 miles day and 
night with Massana (East Africa). 

In 1905 Marconi found that signals were heard more 
strongly when the receiving aerial was directed away from 
the transmitting station, with the receiving apparatus 
connected at that end of the aerial nearest to the trans- 
mitting station. In transmitting, he found also tha: 
signals were stronger in a given direction when a simila: 
aerial arrangement was employed. Up to this time 
vertical antennæ had generally been used, but in these 
experiments horizontal antennæ were used, and were 
found to give greatly improved results. An aerial cf 
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tive aerials formerly employed. 


Marconi Stations Taken Over by G.P.O. 


In 1907 a regular Press service was opened and made 
use of in this country by The Times, and in America by 
In the first five months’ service 
over 68, ooo words were promptly and efficiently trans- 
Soon after, however, 
the service was interrupted by disaster to the station at 


mitted for the New York Times. 


Glace Bay, which was burned down. 


build a new station, and also to reconstruct the station at 
Clifden, and these alterations interrupted the service 


until April 23rd, 1910. 


In 1910 the Post Oftice took over the Marconi coast 


E this type, used for transmitting, radiates most of its 
1 energy in the direction opposite to that to which the free 
iz end is directed. With horizontal receiving and trans- 
ir mitting aerials placed“ back to back, and the free ends 

pointing away from each other, the range was found to 
n: be very much greater than with the vertical and undirec- 
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at London, Egypt, Aden, Bangalore (India), Pretoria 


r 


and the Falkland 
It was decided to 


Cairo. 


(South Africa), Singapore, and Hong Kong, with an 
extension from Singapore to Port Darwin, where the 
Australian Government were to erect a station. 
discussions subsequently took place in Parliament as to 
the terms of the agreenient, and a revised contract was 
entered into in 1913. 
commencement was made to erect the stations at Leaficld, 
near Oxford, and Abu Zabal, the Egyptian station near 
Cairo.) The war broke out, and a modified plan was 
subsequently substituted for the scheme. 
of the erection, for communication with ships, of medium- 
power stations at Jamaica, Bermuda, St. John’s, Deme- 
rara, Aden, Mauritius, Durban, Port Nolloth, Gambia, 
Seychelles, Ceylon, Singapore, Hong Kong, Ascension, 


Bitter 


(It was not until 1919 that a 


This consisted 


Islands. These stations were of con- 


siderable service during the war, since when the station 
at Leafield has been completed, and is now working with 
More recently the new high power stations at 


Rugby and Bridgwater have been completed. 


stations in Great Britain, and a scheme was entered into; 


in the following March to establish a chain of wireless 
Stations were to be erected 


stations around the Empire. 


General Notes. 

Mr. F. R. Neill (GI 5NJ), the well- 
known amateur at Whitehead, Co. An- 
trim, tells us that he was in two-way 
communication with BN SK2, Mr. H. G. 
Gray, Kiching, Sarawak, on the evening 
of Sunday, October 31st, his signals being 
reported R5. He was using 75 watts to a 
D.E.T.1 valve. He was also in touch 
with O ASX (Johannesburg), A 2YI and 
HRB (Australia), as well as a European 
station, thereby communicating with four 
continents in the space of two hours. 

o000 


Mr. G. F. Kitchen (G 5VP), 10, Beech 
Road, Epsom, wishes us to say that he 
has returned to his old address and hopes 
soon to be ‘‘on the air” again, when 
further co-operation with old friends will 
be welcomed. 

o OOo 

Mr. A. J. Baker (G 60H), 23, Third 
Avenue, Bush Hill Park, Enfield, whose 
experiments we noted in our issue of 
November 3rd, tells us that on November 
6th he exchanged signals with U 2DM, 
and, the following day, with U 11CI. 
using an input of 6 watts as before and 
with an aerial 45 metres in length. His 
signals were reported as R3. 


Reception of American Broadcasting. 


We understand from the General Elec- 
tric Company, Schenectady, that, in 
accordance with the present short-wave 
schedule. the station 2XAF, operating on 
32.79 metres, transmits the evening pro- 
gramme of WGY on Tuesdays and 
Saturdays. On each of these evenings 
the programme is usually continuous 
from 6 p.m. E.S.T. until about mid- 
night E. S. T. Transmissions from 
their other low-wave stations are 
subject to frequent changes on account 
of the experimental and developmental 
investigations that are being carried on by 
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TRANSMITTERS’ NOTES — 
AND, QUERIES. | 
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this company. This makes it impossible 
to keep listeners fully acquainted with 
all their schedules; however, at 6.45 p.m. 
Z. S. 7. each Saturday, the complete sche- 
dule for the ensuing week ia transmitted 
by ICW telegraph from 2X AF. 

O OO 0 


A correspondent in Birmingham writes 
that he receives U 2X AF and 2X AD with 
great regularity on 26.8 and 32,79 metres, 
and on the morning of Sunday, October 
24th, he received the former station be- 
tween 0850 and 1030 G.M.T. when it was 
daylight over practically the whole of the 
Atlantic. Signals remained strong, with- 
out any fading until 1030. He also fre- 
quently hears U 286. with his monotonous 
“Tf you understand, colleague, write it 
down,” transmitting on 35 and 28 metres. 
The receiver is a l-valve Special Reinartz 
with which he can tune down to 4 metres. 

O O0 O0 0 
Incidentally, this correspondent states 


that he will be very glad to co-operate 
with any of our readers, transmitters or 


otherwise, who require a receiving station 

to report on experiments. His address is 

John L. Harman, 506, Chester Road, 
Erdington, Birmingham. 
0 O o O 

A correspondent from Warrington 


states that about midnight on Saturday, 
October Soth, he heard U 2X AF on 32.78 
metres broadcasting a special time-signal 
to “Mr. Frances Smith, explorer. some- 
where in the wilds of Brazil.’" The last 
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NEXT INSTALMENT. 


Fessenden, Pioneer of the Wireless Telephone. 
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dot of a long series of slow ones was 
exactly 10 minutes after seven o’clock 
(19-10) Eastern American time,’’ the an- 
nouncer said. 4 short musical pro- 
gramme followed, and then a political 


speech by Dr. Richmond. Our corre- 
spondent had this station for 14 hours 
and heard every word at good loud- 


speaker strength on a cone type speaker. 
Static was nil, but a little fading at about 
5-second intervals. 


00903 


Time Signals on Short Wavelengths. 


0380 G. M. T. Arlington NKL or Bellevue NAF on 
24.9 metres. Rhythmic Signals 300 


dots. 
Arlington NKL on 74.7 metres. 


6320 , 
Rhythmic Signals 306 dots. 

ene , Honolulu NPM on 36.8 metres. 
Rhythmic Si 300 dots. 

0756 „ Issy les Moulineaux OCDI on 32 
metres. International Onogo.” 

0306 „ Issy les Moulineaux OCDI on 32 metres. 
Rhythmic Signals 306 dots. 

100 Arlington X KL or Bellevue NKF on 
ie metres. Rhythmic Signals 306 
ots. 

1029 „ Arlington NKF on 74.7 metres. Rhyth- 
mic Signals 306 dots. 

1040 „ Honolulu NPM on 36.8 metres. 
Rhythmic Signals 306 dots. 

1130 , Saigon HZA on 25.0 metres. Rhythinic 
Signals 306 dots. 

1900 Saigon HZ A on 25.0 metres. Rhythmic 
Signals 306 dots. 

1958 „ Issy les Moulineaux OCDI on 32.0 
metres. International““ Onogo.” 

2008 Issy les Moulineaux OCDI on 32.0 
metres. Rhythmic Signals 306 dots. 

2020 „ Arlington NKL or Bellevue NKF on 
24.9 metres. Rhythmic Signals 306 
dots. 

2020 , Arlington NKL on 74.7 metres. 
Rhythmic Signals 306 dots. 

2040 „ Honolulu NPM on 36.8 metres. 


Rhythmic Signals 306 dots. 


O0 0 0 


New Call-Signs and Stations Identified. 


G c (Ex 2BJK). C. A. J. Brooks, 7, Merivale 
Road, Putnev, S.W.15. Transmits 
on 45 metres. 

G 6AI R. H. P. Collins, 67, Lucien Road, S.W.17. 


G 68SF P. Saltmarsh, Sandridge, near St. Albans. 
G 2AUK C. S. Bradley, 10, Montenotte Road, N. . 


Measurement of Magnification 


By N. W. McLACHLAN, D.Sc., M. I. E. E., F. Inst. P. 


HE diagram of connections for the above process is 
shown in Fig. 5. A local oscillator covering the 
desired band of wavelengths is loosely coupled vta 

a filter circuit (to suppress harmonics) to a coil across the 
grid and filament of valve V,. In parallel with the coil is 
a variable, non-inductive resistance with a tapping point, 
thus giving a potentiometer arrangement. The resistance 
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Fig. 5.—Circuit used to determine transformer am lification 
curves. The total step due to V, and the transformer is 
measured. 
is variable in small steps. The transformer under test is 
connected in the anode circuit of V, in the usual way, 
i.e., primary outer to anode and secondary outer to grid. 
The secondary is connected to the grid of V,, and V, is 
resistance capacity coupled to V,, which is set to rectify.? 
A microammeter is connected in the anode circuit of V,. 
It will be observed that grid 
bias is applied to V, and V, 
to avoid grid current. The 
signals to V, are applied be- 
tween AB, this being a frac- 
tion of the total voltage in- 
duced in the coil D. Condi- 
tions are arranged to get a 
suitable deflection on the 
microammeter, none of the 
valves running to grid current. 
V, and the transformer are Sm 
then cut out of circuit by a 
switch, and the tapping point 
C of the potentiometer applied to the grid of Vi. The 
value of the resistance across D is constant, but BC is 
adjusted until the microammeter reads the same as before. 


1 The influence of V, on the performance of the transformer. 
will be treated separately. In effect it augments the secondary 
self-capacity. 
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Fig. 6.—Graphical method of ascertaining the value of p for a vaive. 
. where S = turns ratio, m= amplification factor, p = internal resistance of valve, 


M = actual magnification of valve and transformer, Ze impedance of transformer at resonance, 
R=non-inductive resistance across primary. 
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Curves and Valve Coefficients. 


The ratio eis the magnification of valve and tran- 


former. It is necessary that the filament and H.T. G. 
ditions should be identical for both tests, and therefor 
when switching occurs V, is left with the same grid bias. 
same H.T., and same filament current. This will l: 
clear from the switching diagram. By making AB xr 
value suitable for computation, the amplification cun: 
can be taken quite quickly. From an inspection of tk 
above, errors of large magnitude would not be expects. 
and we are probably on the safe side in saying that tk 
results are accurate to at least + 5 percent. In any as. 
there is no particular reason for tremendous accuracy, for 
a 5 per cent. difference is of little momen when acoustr 
intensities are in question. The wavelength, however. 
should be reasonably correct to secure accurate values 
other coefficients, and proper matching of transformers. 
unless, of course, these are always tested on the same st. 

In taking measurements with various valves it is neces 
sary to know the value of n before the effective 
step of the transformer can be ascertained. Als. 
in computing the effective resistance of the trans 
former, it is essential to have p. The mode of arriving 
at these coefficients is due to Mr. E.C. Cork, M. Sc. and 
is given below. The circuit is set at a wavelength giving 
maximum amplification (approximately, zero reactance! 
and the magnification ascertained. An inductionless re- 
sistance is placed across the primary of the transformer, 


1,1 
PF 2 R 


The slope of the line is 


and the magnification measured again. The process x 
repeated with other resistances. Pa 
When the reciprocals of resistance and magnificatot 
are plotted, the points lie on a straight line, as shows = 
Fig. 6. 
Using a transformer of high primary inductance ane 
law ratio, the value of n can be determined to! 
4 H 


VOLTAGE AMPLIFICATION 
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first approximation,” provided the same filament current, 
anode volts, and grid bias are used in subsequent tests 
on other transformers. This method was adopted, and 
the value of p calculated from the relation slope 
= p/sm. The results obtained were quite consistent for 
the low resistance valves, and calculations of other co- 
efficients, e.g., effective resistance, which were dependent 
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Fig. 7.—Amplification curves for No. I transformer. 


2? 


on the value of “m were in close agreement when 
determined with different classes of valve. With the 
D. E. 8 H.F. valves there was always a tendency for 
the calculated effective resistance to be on the high side, 
and this was probably due to the actual p value being 
different from the p value with the higher impedance 
transformer A perusal of the ‘m and p values will 
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Fig 8.—Amplification curves for No. 2 transformer. 


„clearly show how erroneous any calculations would be if 


the average values specified on the instruction sheets 
supplied with the valves, excepting, perhaps, the D. E. 5 
and L.S.5A., had been used. In any case, the filament 
brightness, etc., play a vital part in the amplification 


curves, and it does not follow that a valve chosen at 


The impedance of the trans former at resonance can be found 


„i to a first approximation, from which the effective step can be 


1 
* 


J” 


-omputed. 
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random will always be a good one. It was for these 
reasons that the actual 1 and p values were ascer- 
tained for each valve used. The values of p/m for each 
valve were found using different transformers, and there 
was a good agreement in general 


Discussion of Results. 


(1) Amplification Curves.—The amplification curves 
for each of the four transformers under test are given in 
Figs. 7, 8, 9, and 10. The general effect of a low 
resistance valve is to give. a flat-topped amplification 
curve, whilst a high resistance valve (D.E.8 or 
D.E.5B.) is accompanied by a decided peak. These 
effects are quite in accordance with theoretical considera- 
tions, as explained in another section of this article. To 
put the performance of the various valves and trans. 
formers on a comparative basis, the data of Table II 
have been compiled. 


TABLE II. 


SHOWING MAGNIFICATION AND STEP at Optimum WAVELENGTH. 


Maximum Amplification, H.T. Voltage and 
i Valve Used. 


Ratio 

Transformer, |=———————; —n-ͥ⁊ o> [mmm | Oe" of 
. 00v. 60v. 60v. 80v. í Turns. 

L.S.5A. D.E.5 D.E.3. |D.E.8 H. F. D.E.5B. 

1 6.3 16.0 13.3 18.4 21.4 3.0 

2 8.2 20.8 17.0 23.3 27.0 4.0 

3 9.7 27.0 23.3 47.0 54.0 4.4 

American 9.3 16.4 13.2 13.3 16.0 4.0 

Actual Transformer Step. 

1.6 1.6 3.0 

2.0 2.0 4.0 

4.0 4.0 4.4 

1.2 1.2 4.0 


The efficiency of the transformer as a stepping up 
apparatus can be seen at a glance from the lower portion 
of Table II. With valves of low internal resistance the 
step approaches closely the turns ratio, but it falls off 
considerably with a high resistance valve, excepting in the 
case of the 4.4: 1 transformer, which had a high induct- 
ance [about ro times that of Nos. 1 and 2]. The ratio 


Ste : 
urn katie a useful guide to the efficacy of the trans- 
turns ratio a 


former. For instance, with a D. E. 8 H. F. valve the 
ratio for the 3: 1 and 4: 1 transformers are respectively 
o. 57 and o. 5. With the 4.4: 1 transformer the value of 


is much less than for the others. Hence the above 


ratio for this transformer is always high, and with a 
D. E. 8 H. F. has a value of o. 9. 

The above ratio can be written in the form 

Step 1 
Turns ratio pC are 
LSS 
L, 

If we assume that C., = S?C, where S = turns ratio and 
C = equivalent secondary capacity, 7. is proportional to 
f?, and L, is constant, it can be shown that the pre- 
ceding expression is independent of the wavelength. 
Thus, if the turns ratio were made 2: 1 or 5: 1, the above 
expression would be invariable, provided the primary 
winding were unaltered. This holds good within the 
wavelength limits in the present case, and here we have 
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a nucleus for design. This means that if the amplifica- 
tion with a D.E.3 valve and a 3:1 transformer were 


13.3 [above ratio =>], that with a 2/1 would be 2/3 x 


with a 4|1=4/3 * 13.3=17.7, and with a 
As a testimony to one of these results, it may 


13-3== 9, 
§/1=22. 
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Fig. 9.—Amplification curves for No. 3 transformer. 
The H.T. for the D.E.3 and D.E.5 was more than 60v. 
(about 70). 


be stated that the experimental value for the 4: 
17, t.e., a discrepancy of only 4 per cent. 

It should be observed that the optimum wavelength 
increases with the turns ratio: also the amplification curve 
will be flatter the smaller the ratio, owing to the N 
wavelength and the reduced capac ity. 

The American transformer is rather feeble except eth 
the I. S. 5A, valve, when it gives more than the step. 
This is due to leakage resonance, and has been prane 
already in connection with audio-frequency transformers.“ 
In the American transformer the leakage is very large 
and the coupling between primary and secondary rela- 
tively small. It will be seen from the curves of Fig. 10 


I was 
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Fig. 10.—Amplification curves for American transformer. 


that the optimum wavelength varies with the internal re- 
sistance of the valve. It is greater with high- than with 
low-resistance valves. This is in agreement with theory, 
for a high-resistance valve flattens out the leakage 


* “Speech Amplifier Design,” The Wireless World, January 
27th, 1926. 
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resonance and leaves the major or first reso 
whereas with a low-resistance valve the leakage 
ance predominates, as it also does with aud 
quency transformers. In order to ascertain » 
the leakage resonance showed up in the 
transformers, measurements were made with an L 
valve (low resistance) at short wavelengths, but the 
no perceptible hump in the curve. 

(2) Valve Coeffictents.—The various valve coef 
were obtained by the methods already described, 


several transformers with each valve. The resu 
these tests are given in Table III. 
TABLE III. 
MEASURED VALVE COEFFICIENTS. 
Valve. H.T. Volts. Grid Bias. p/m. | m. pi 
L.S.5A 60 -1.5 1.2 x 10 2.2 2 
D. E. ö 00 —1.5 1.2 10° 6.1 a 
D.E.3 60 -1.5 1.9 x 10° 53 
D.E.8 H.F 80 — 1.5 2.8 x 108 11.5 1 
D. E. 55 80 —1.5 244105 13.5 | 1 


It is advisable to state that the points obtaine 
each transformer, using different shunting resis 
for the determination of the coefficients, invarial’ 
on a straight line. Also, there was a close agre 
between the values of p/m for any particular val 
found with different transformers. 

(3) Comparison of Theory and Praclice.— In 
to ascertain whether the theory put forward 
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Fig. 11.—Experimental and calculated curves for No. 2 transis 
with D.E.3 valve. 


in the article was supported by experimental 
vations, a complete curve was calculated for 


former No. 2 with a D.E.3 valve (see Fig. 
The agreement between the two curves iS 


satisfactory, and shows that in this case, a 
rate, the results form a fairly reliable bass 
design. It should be pointed out that a good 
hangs upon the accuracy with which the optimum 
length and the effective primary capacity are meas 
From these two, the inductance is computed, and $ 


quently the effective resistance 7. Now the ratio 7 


important, and it should be clear why C, requires acc 
determination, for an error of 1 per cent. in C, mea! 
Cy, 

be 


error of 2 per cent. in Also 7. is calculated 


1 4 


li. NOVEMBER 17th, 1926. 


NY: Supersonic Transformers.—Part II.— | 
„ 
the formula 7. y - a where y is found experimentally 


* from the observed amplification. Thus y and p require 
W. careful measurement, so that 7, is obtained with sufficient 
* accuracy for computing the amplification curve. It will 
be understood, of course, that the value of ‘m is the 
* same for both theory and experiment, and has no effect 
upon the agreement between the two. 

iÙ (4) Condenser across Primary.—The effect of a con- 
1’ denser in parallel with the primary winding is to increase 
Il the optimum wavelength and to reduce the flatness of the 
curve. If the condenser is not too large, the effect is 
not serious. Curves have not been given for this case, 


* since they would not serve any particularly useful pur- 
— pose. 


A somewhat analagous case is depicted in Fig. 12, 


55 85 75 
FREQUENOY 
a Fig. 12.—Am ion curves with D.E.8 H.F. for No. 1 trans- 


former (2) polarised by H.T. and (1) after AC. treatment at 
300 cycles. 


. 25 35 45 


. 8 

values of primary inductance.“ The capacity is the same 

fe „ sais 
n both cases, but the value of 5 is different. This is 

= ‘i 

oughly equivalent to keeping L, constant and increasing 

-8 


A point of interest, however, was observed in the 


neasurement of the effective primary capacity, for the 


Addition of 300 micro-microfarads to the 4: 1 transformer 
“tot only increased the optimum wavelength, but aug- 
-aented the amplification by 4 per cent. This was prob- 
_ bly due to an increase in the differential permeability 
t the longer wavelength (lower frequency with smaller 
ddy currents). 
It is clearly possible to match transformers by the aid 
f primary condensers, e. g., a 3:1 and a 4: 1 with identi- 
al primaries could be matched by using a condenser on 
he 3: 1. If desired, this expedient could be adopted to 
-pass the H.F. in the detector valve, but great care 
vould have to be taken that with a valve of high internal 
esistance. the side frequencies were not attenuated too 
uch. 
(5) Comparison of 1.5 mil iron Transformer with 
merican Supersonic Transformer.—in the introduction 
> Part I we pointed out that results similar to those 


The turns were unaltered, but the permeability of the iron 
as different, due to heavy polarisation by H.T. battery. The 
rger inductance means a Hatter top, and in this respect an 
crease in L, acts oppositely to an increase in C, 


A 47 


Wireless 
World 
secured by the use of 1.5 mil iron could be ob- 


tained by an alternative mode of construction. 
details of such a transformer are shown 


with enamelled 
by waxed paper. 
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The 
in Fig. 
The primary consists of a flat coil wound 
wire, layer upon layer, interleaved 
The secondary consists of two 
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—Constructional details of American supersonic trans- 
The complete transformer is screened by a die-cast 
iron case filled with wax. 


Fig. 13 
former 


similar units side by side, the wire being of smaller 
dimensions than that for the primary. It is a difficult 
matter to ascertain accurately the number of turns on the 
two windings from geometrical measurements. From 
approximate electrical measurements the inductance of a 
secondary section is about 3.6 times that of a primary 
section, and it follows that the turn ratio is of the order 
4: 1. The primary and secondary sections are not inter- 
leaved, being merely situated side by side. Three pieces 
of special nickel-chrome steel, each 8.5 mils in thickness, 
and with an air gap of 50 mils, are threaded through the 
three sections. The object of this core is to increase the 
coupling and the effective resistance, thus giving a flatter 
top to the amplification curve. Even with the iron in 
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Fig. 14.—Comparison of amplification curves with D.E.8 H.F. 
valve, of No. 2 transformer with 1.5 mil iron (2), and American 
- transformer (A) i 


place the leakage is about 80 per cent., or about 20 times 
that of the 1.5 mil transformer. The three sections and 
the core are situated in a nickelled iron case, the whole 
thing being made solid by running in a mixture of bees- 
wax and paraffin wax. The iron case serves as a screen 
and is very uscful 
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' Suppose we remove the iron and consider the case of 
a transformer with air core coils. With the primary 
loosely coupled to the secondary, the magnification curve 
will resemble closely the tuning curve of the primary in 
the valve circuit (since the wavelength of the secondary 
is several times that of the primary, and it will have no 
influence). This tuning curve depends upon (a) the 
interna] resistance of the valve, (b) the effective resist- 
ance of the coil, (c) the capacity of the coil. A high 
resistance and a large capacity mean a sharp curve, whilst 
a high effective coil resistance is accompanied by the oppo- 
site effect. ö 

Thus a low resistance valve, high resistance coil, and 
low capacity mean a fairly flat top, with an optimum 
corresponding to the natural wavelength of the primary 
winding alone. In the present case the resistance is toler- 
ably high, so that a flat top may be expected. Now let 
us bring the secondary winding near. The effective resist- 
ance of the primary is augmented, due to the energy 
passed on to the secondary, whilst the curve has now two 
humps. One hump occurs at a wavelength shorter than that 
of the primary, whilst the other occurs at a wavelength 
longer than that of the secondary. This double hump is 
very well known as a property of two closely coupled cir- 
cuits. When the coupling approaches unity the lower 
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Fig. 15.—Comparison of amplification curves of No.2 transformer 
(2), No. 3 transformer (3), and the American transformer (A). 


hump approaches zero wavelength, i. e., infinite frequency, 
or in plain words it disappears for all practical purposes, 
so that we are left with only one hump. This is exem- 
plified in the 1.5 mil. iron transformers, which have a 
resonance at a higher frequency—about five to eight times 
the optimum—but it does not show up on the curve. In 
the American transformer a close coupling is physically 
impossible, so that with an air core there are two humps. 
The insertion of the iron (1) augments the natural wave- 
length of both windings, (2) increases the coupling, (3) 
increases the effective resistance. The net result of (1) is 
a bodily movement of the whole curve to a lower wave- 
length. The effect of (2) is to drive the humps farther 
apart, and of (3) to flatten the top so that the contour is 
gently rounded. Clearly, the large resistance and the 
relatively loose coupling are conducive to a reduced 
secondary voltage. In other words, the step of the trans- 
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former is less than the ratio of the turns. Curves wit 
valves of different resistance are given in Fig. 10, and i 
will be seen that, although the magnification is less thar 
that with the 1.5 mil iron transformers the tops of the 
curves are flatter. This has advantages at times an 
disadvantages at others. The sharper peaks aid seler- 
tivity, and by the use of a valve of lower resistance they 
can be flattened out. There is little chance of super- 


selectivity in the American transformer, for the 


resistance is so high. Curves of the American and 
1.5 mil 4: 1 transformers are given in Fig. 14, whils 
in Fig. 15 three comparative curves are given, although 
that of transformer No. 3 is somewhat out of the fre- 
quency range. It should be observed that with a vaive 
of high internal resistance the longer the optimum wave- 
length the narrower the top of the curve, 1. e., the smaller 
the band of side frequencies over which uniform ampli- 
fication can be expected.“ This sets a limit to the opti- 
mum wavelength, so that a reasonable upper audio-fie- 
quency range is preserved. Moreover, there are limits 
at each extremity of the optimum wavelength scale. One 
has just been cited, the other is the short-wave limit im- 
posed by increased resistance and decreased inductance, 
thereby necessitating reduced magnification, althougt 
with reduced capacity the curves are quite flat topped. 
A useful comparison is given in Table IV, in which th: 
primary effective resistances and the ratios of = 8 
e ate 
placed side by side. The wavelength of the two trans- 
formers is approximately 9,000 metres and the turns rati: 
is 4: 1 in each case. These figures are a clear indici- 
tion of the tremendous difference in design. The 4:1 


TABLE IV. 
COMPARISON OF AMERICAN AND 1.5 Mit IRON Trarsron xxx 


Magn. Primary Primary - L N 
Transformer. with Inductance Effective — Var 
D. E. 8 H. F. Ly Res. re Te length 

(Microhenrs.).} (Ohms). . Ie tres! 


No. 2 23.3 2.3 x 104 580 


American®? 13.3 5.0 x 10$ 7,000 


Ce = 480 microfarads, which is about half that for No. 2 


“ar L s 
1.5 mil iron transformer has an value 5.7 times tha: 
£ 


of the American, which gives it superiority in the way 


~ 


C 
of magnification. If its T. value had been much lows 
“3 


the top of the curve would have been correspon: 
ingly flat. In this respect the American instrument bas 


Sau E 
the advantage, for its L ratio is only about a quarte; 
“1 


that of the 1.5 mil iron design. 


The flatness of the top measured in cycles on each side of the 
optimum frequency increases with the frequency. This peint 
should be noted because one is so accustomed to reckoning th: 
percentage variation from the optimum. 

* This is the value given in the valve circuit with V, operative 
The true optimum is less. 
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A Scottish Rumour—Geneva Questions—The Problem of Powe 


A Scottish “ Daventry ’’ P 

One of the latest rumours concerns the 
possibility of a Scottish “ Daventry.” 
One imaginative member of the B.B.C. 
staff (a Scot, by the way !) has been so 
smitten with the idea that he has been 
burning the midnight oil D ae over a 
map of North Britain. e site he Fas 
chosen is—but I hate to give away 
secrets. Oh, well, the site is a hill near 


Perth. , 

Tf I have let the cat out of the ba it 
really doesn’t matter, because, accor ing 
to Savoy Hill, there will be no Scottish 


“ Daventry.’ 


000030 
The Silent Hebrides. l 
“Tt would never do!” I was told. 


“If Scotland had a high-power station, 
Wales would want one, and Northern 
Ireland wouldn’t stand that without a 


>? 


murmur. 

So you see that, officially speaking. it 
is a question of diplomacy. ooking at 
the question from another angle, does 
Scotland need a high-power station? Up 
to the present there has been no public 
demand in this direction. There must 
be many places in the Hebrides where 
only a multi-valve set would pick up a 
broadcast programme—but the Hebrides 
have managed all these years without 
even a railway, eo perhaps they can 
scrape along for a few more years with- 
out broadcasting. 

00 0030 


The Parish Pump. 

One argument against the idea of two 
or three high-power stations covering 
Great Britain, to the exclusion of smaller 


stations, is that such a scheme would 
eliminate the local atmosphere in the 
transmissions. 


Local pride would conceivably help 
Plymouth to bear things that would give 
Birmingham the earache, while Birming- 
ham in its homely moments might cause 
Plymouth to see red. The parish 
pump is still much beloved. 

oo Oo 


Harem Scare em. 

A Turkish musical play is to be broad- 
cast on December 8 entitled Ikbal—the 
Circassian Slave Girl.“ It will be a 
character study of a slave girl's life under 
the rule of the Red Sultan. 
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By Our Special Correspondent. 


Early to Bed. 

The latest grouse comes from a Wigan 
listener who upset his clocks last week 
through having mistaken the high flute 
notes in Strause’s “ Alpine Symphony ” 
for the ten o'clock time signal. 

0000 


Who Is He? 

A “wireless pioneer” will be the 
organiser and announcer of My Pro- 
gramme” on November 29. 

0000 


Scots Wha Ha’e ... 

On St. Andrew’s Day, November 30, 
the Scottish stations will all contribute 
to a national programme, and, as this 
5 will be relayed to Daventry, 

nglish listeners will, in many cases for 
the first time, hear the music of the 
5 Police Pipe Band and Scottish 
choirs. 


Broadcasting Abroad 
Oscillators’ Night Communist Propaganda. 


A Broadcasting Questionnaire. 

Congratulations to the B.B.C. for 
issuing the very sensible questionnaire 10 
the Zadio Times on the subject of the 
Geneva scheme! The use of this form by 
listeners who report on the reception of 
Eu oped stations using the new wave- 
lengths will save much time and trouble. 
It wiJl anchor the imagination. 


Why Experts Go Mad. 

Anybody who has ever been faced with 
the appalling task of answering listeners’ 
letters and queries on unknown trans- 
missions knows that they often take 
this form :— 

Dear Sir,—About 10 o’clock Sunday, 
or was it 9 o'clock on Saturday, I 
think I heard The Maiden’s Prayer on 
a wavelength of 453.5 metres. Of course, 

it might have been ‘Valencia,’ but 
know that it was 455.3 metres because 


A 
the Lord Mayor's Processi 


to the noise of the crowd and a description of 


was taken in Northumberland Avenue. 


MICROPHONE AT THE SHOW. Thousands of people who were unable to witness 
on through London on November Oth Listened via wireless 
the pageant. The above photogra 
The microphone will be seen in the 


circle. 


ONC 


I’ve a notch on my secondary condenser 
at 74 degrees which brings in Birming- 
ham when I hold my hand close. Can 
you let, me know by return if——”’ 

Let us hope the questionnaire will save 
all this. 


O00 00 


A Forgotten Problem 


In preparing the new wavelength 
scheme, has Geneva taken into account 
the question of power? I do not think 
so. The present distribution of wave- 
lengths may be admirable while power is 
restricted, but the general tendency is 
towards higher power. Stations which do 
not affect each other when using a kilo- 
watt each may become very unpleasant 
neighbours when mounting to 3 kilo- 
watts. Radio Toulouse, I hear, will in- 
crease its power to 5 kilowatts very 
shortly. 


O00 0 0 


Keeping Pace with the Foreigner. 

Last week a question was raised at 
Westminster regarding the opportunities 
available to the Post Office for studying 
foreign broadcasting methods. This re- 
minds one that the B.B.C. is denied facili- 
ties of this kind. The Broadcasting Com- 
pany has neither the staff nor the income to 
depute officials to gather information con- 
cerning developments abroad, and as time 
goes on broadcasting in this country 
may suffer accordingly. 

In the case of Government Departments 
special grants are always made for the 
purpose of keeping a careful watch on 
foreign progress. Will the new Corpora- 
tion ensure the same facilities for British 


broadcasting? 
000 030 


From an American Broadcast 
Programme. 

4 Old Timers’ Concert.“ The tenor 
sings, What's the Matter with Father?’ 
Probably no such program would be 
complete without the base solo Asleep 
in the Deep.“ 

He'd be asleep, anyway! 


00900 


Wireless for the Blind. 

The Danzig G.P.O. has decided to re- 
mit the monthly 2s. licence fee in the 
case of blind listeners-in and has also 
organised a fund to provide necessitous 
blind with radio. Boxes for voluntary 
contributions have been installed at the 
post offices and already over one hundred 
poor people have been presented with 
free sets. 


o O o 
Sir Thomas Beecham. l 
The fulminations of Sir Thomas 


Beecham on the subject of broadcasting 
are referred to on another page of this 
issue. In view of Sir Thomas’ attitude 
a certain interest attaches to the news that 
the Glasgow Orpheans Choir has lost 
money on its six weeks’ tour of America. 
Mr. Hugh Roberton, the conductor, who 
has just returned, said the American 
audiences were the most unpunctual he 
had ever encountered, and they have yet 
to learn the virtue of silence. 

Sir Thomas Beecham states that the 
Americans are the most musical nation in 
the world! 


Wireless 
orld 
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FUTURE FEATURES. 


Sunday, November 2ist. 
Lox po. — Hassan.” 
3 
i 


BmsincuamM.—Oratorio Gems. 

MANCHESTER.—Burnley Municipal 
Concert. 
Monday, November 22nd. 

Lonpon.—St. Cecilia's Day Pro- 
gramme. 

BInuINORAM.— Ode on St. Cecilia's 
Day. 

CaRDIrr.— The Purse Strings — 
Comedy by Bernard Parry. 
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i Mancnester.—‘‘ Fire, by A. J. 
: Alan. 


? GLiascow.—Bach Society Concert 
relayed from Rankine Hall. 
Betrast.—St. Cecilia’s Day Pro- 


gramme. 
Tuesday, November 23rd. 
Lonpon. — Co-Operator’s Pro- 


gramme, from Kingsway Hall. 
BInINdhnHAM.— Military Band Pro- 
gramme. 
Bournemourn. — Coleridge-Taylor ; 
Programme. ; 
Carpirr.—‘'‘ 5WA Visits Newport : 
—Concert relayed from the } 
Central Hall. ; 
: MANCHESTER. Chamber Music. 
GTASGOW.— The Guinea Stamp,“ 
by C. Stewart Black. 


: ABERDEEN.—‘‘ The Heart of a 

; Clown,“ by Aberdeen Radio 

: Players. 

: Berrasr. — Shakespearean Pro- 

: gramme, 3 


Wednesday, November 24th. 
Lonpon.—Varicty. 


BInuixchAM.— Community Sing- 
ing Concert. 

MANCHESTER. — Annual Scottish 
Concert. 


NEwWCASTLE.— Tho Blue Penguin“ 
London Radio Rep. Players. 

ABERDEEN.—Community Singing re- 
layed from Cowdray Hall. 

Betrast.—Royal Ulster Constabu— 
lary Band. 


Thursday, November 25th. 
LoNDoN. -B. B. C. National Concert 
relayed from Albert Hall. 
Friday, November 26th. 


Lonnox. — Military Band 
gramme, 
BourRNEMOUTH.—Operatic Concert. 


Pro- 


CARDIFF.— Musical Comedy Pro- 
gramme. 

MANCHESTER.—‘‘ The Lily of Kil- 
larney.” 


ABERDEEN. — “What is It? — 
Seventh of a series of thumb- 
nail sketches. 


Saturday, November 27th. 


Lonpon.—‘‘ My Programme.” 
BirMINGHAM.—Revuce. 
MANCHESTER.—Concert arranged by 
Editor of the ‘ Manchester 
Evening News.” 
NeEwcastLe.— Recital 
Farrington (bass). 


by Joseph 
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Dancing all the Evening. 

At the request of many listeners, : 
has been decided to revive on Decembe! 
the custom of providing an entire evece; 
af dance music from the Glasgow t 

00030 
For Birmingham Listeners. 

All Birmingham listeners who have th 
time to spare are invited to the or 
munity singing concert which will be cc: 
ducted by Joseph Lewis on November 4 
at the Ben chen Midland Institut 
Mr. Lewis is the musical director of ts 
‘Birmingham station. 

. 0000 
Oscillators’ Night. 

A fortnight ago I took the liberty ei 
reminding readers that Saturday 3 
“ Oscillators’ Night.” On these mtu 
the B.B.C. stations make a point v 
“naming” districts where oscillatica = 
severe. 5XX holds the record for t: 
number of districts it has called to orè: 
in this fashion; the other even: 
Daventry’s list amounted to 30! Inest 
case, of course, a petition of comple: 
had been signed by six honseholders. 

During the last week or two there * 
been an appreciable falling of in t! 
number cf complaints received. te 
whether tris is due to the efficacy ofr: 
B.B.C. warnings, or to public “feds 
ishness,“ or even to a general reals 
tion that the B.B.C. can do little to Le; 
matters, who can say? 

ocoo 
A Grossmith Programme. 

Mr. George Grossmith is organising 34 
will act as announcer for the seventh & 
the series which is being broadcast urd 
the title of My Programme,” on Deen- 
ber 11. 

O0 000 
Community Singing. 

Community singing from the Alter 
Hall will be broadcast on Noveraber &. 
when the soloist will be Mr. John Gs 
The items are What shall we de wt 
a drunken sailor? ' and “ Shenardoek 
Mr. Norman Allin will sing When 3 
maiden takes your fancy,“ See the war 
you rogues come prying,” and Arise. N 
subterranean winds.”’ 

O OO 


Communist Propaganda. 

Communist doctrines appear to be "= 
the air in more than one sense. Reo 
reports go to show that several Brit! 
listeners have picked up propagscdi 
talks of a Communist flavour on a we 
length of over 1,000 metres. T: 
Director of the Hilversum Station, wh 
was first suspected, strongly repudis® 
the allegation that his station ıs te 
sponsible. 

The B.B.C. has received an interes 
ing contribution to the discussion tr- 
an Esthonian correspondent, who sa'a 
that the transmissions in queer: 
emanate from the Leningrad stat. 
which employs a power of 12 kW. Ths 
writer adds that in Esthonia the Dater 
try transmissions are heard more clear 
and at greater volume than those fros 
any other station with the exception o! 
Russian stations. 
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Notes on its Operation. 


(Concluded from page 596, November 3rd issue.) 


Py V. 


tion of the receiver, and it is now necessary to refer 
to the valves to be used and the method of operating 
the set. For the high-frequency and detector positions 
high-impedance valves are required, and for the output 
stage it is advisable to employ a valve of low A.C. resist- 
ance. A very satisfactory valve for the H.F. position is 
the Cosmos SP55 Blue Spot, which takes a filament current 
of about o. 1 ampere at 6 volts. This valve can be used 
with an anode voltage of 120 to 160, the A.C. resistance 
falling as the voltage is increased. The high-frequency 
amplification obtained will be a maximum when the higher 
voltage is used, but results are quite satisfactory if the 
anode voltage is 120. Selectivity will be better than when 
a voltage of 160 is applied. Other suitable valves are the 
DES5B, PMsA, and valves of this class having an ampli- 
fication factor of about 20 and an A.C. resistance of the 
order of zo, oo ohms. 
In the 2: volt series of valves will be found many which 


I the first part of this article we described the construc- 


GOu.T + 


SCREEN 


Fic. 1.—The circuit diagram of the receiver. 
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are Suitable, but it should be borne in mind, when choosing 
a Valve, that one having an A.C. resistance of about 
30,000 ohms, with the highest amplification factor, is de 
sirable. If the A.C. resistance of the valve is much less 
than 30,000 ohms the selectivity will not be so good. On 
the other hand, the higher the amplification factor—other 
things being equal—the more the amplification actually 
obtained. For instance, consider two valves, one having 
an A.C. resistance of 30,000 ohms and an amplification 
factor of 20, and the second an A.C. resistance of 15,000 
ohms and an amplification factor of 10. When the first 
valve is used the selectivity and amplification will be very 
good, but when the second valve is used the selectivity will 
be poor in comparison, and the amplification will be nearly 
halved. s 

In the detector stage a DE5B, PM5, or PM5A valve 
should be used, or a Cosmos SP55 Blue Spot can be used, 
but it is not advisable to have one of these valves as H.F. 
and detector, as experience indicates that it is difficult to 
prevent noise. In the 2 
\olt series of valves are 
many which are suitable for 
the detector position ; there 
are the Cossor Point One, 
the PMI H.F., the DE2 
H.F., and many others vf 
approximately similar char- 
acteristics. For the output 
stage a DE5, PM6, B4, or 
other valve having an am- 
plification factor of about 7 
and an A.C. resistance of 
less than 10,000 ohms can 
be used. 

A valve of extra low im- 
pedance, such as the 
DE5A, can be used when 
the loud-speaker employed 
is of modern design, for 
then the best possible 
quality of reproduction will 


be obtained. Of the 2-volt 


os 


Everyman’s Three-valve Reoeiver.— 
valves the Cossor Stentor Two, PM2, DE6, and others are 
suitable. , 

Turning now to the circuit diagram, it will be seen that 
the grid of the detector valve can be given a negative or 
positive bias by connecting the flexible wire murked 7 to 
an appropriate point on the.grid battery. When 6-volt 
valves are used plug 7 should be connected to the positive 
terminal of the grid battery and plug 8 to negative 3 or 
4.5 volts, thus making the return end of the grid leak posi- 
tive 3 or 4.5 volts with respect to the negative side of the 
filaments. When 2-volt valves are used plug 8 should be 
connected to negative 1.5 volts. The position of plug y 
determines the grid bias of the power valve and obviously 
will depend on the type of valve used at V,. It is im- 
portant to note that the grid bias applied is equal to the 
voltage between plugs 8 and 9 and not between plugs 7 
and 9. 

It is possible to use the detector as the anode rectifier by 
connecting plug 7 to a point negative with respect to plug 
8, but when a high-impedance valve is used as the detector 
the quality will not be so good when anode rectification is 
used, owing to the high impedance. . 

To balance the receiver the local station is tuned in, the 
first valve turned out by means of rheostat R,, and the 
balancing condenser is turned until the local station 
cannot be heard. The balancing condenser is mounted on 
the front panel, in order that a slight reaction effect may 
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be obtained when receiving a normally weak signal. 
condenser should be adjusted very carefully; if it is tu 
haphazardly it will in all probability be found that th 
oscillates violently. 

The amount of high-frequency voltage amplificat 
viz., about 200, is obtained with the receiver in a perfe 
stable condition, and takes into account the voltage s 
up of the aerial-grid transformer, the H.F. valve 
transformer, and also a small amount due to react 
The amplification of the H.F. valve and transformer a 
amounts to about 30, instead of the usual 40, becaus 
the detector tapping. If the set is critically adjuste¢ 
settiny the balancing condenser at such a point that 
set is nearly oscillating, the amplification of a weak si 
is much more than 200; but it is not intended that 
receiver should be used in this condition, as it is 
aerial-grid transformer which is affected, althouzl 
range and selectivity can, of course, be considerat:y 
creased by the intelligent use of this condenser. 

It should be mentioned that it is necessary to adhe: 
the construction described ; in particular it is not sate 
alter the design of the H.F. transformers. The Lit | 
used must be of the best quality and have 27 strans 
No. 42; a cable having a different gauge of wire; 
number of strands will spoil the results—in fact, cet: 
sizes of Litz wire have been shown to be inferior to © 
copper wire under the conditions in which it is used int 
receiver. 


An Old Stager. 

The smallest receiving set in the 
world —in a matchbox—made its reap- 
pearance at the Bristol and District 
Society's meeting on November Sth. Its 
constructor was Mr. W. A. Andrews, who 
also exhibited a portable super-hetero- 
dyne by way of variety! The occasion 
was a demonstration of home-built 
apparatus. other exhibitors being Mr. J. 
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The Story of the Condenser. 


The Super Het.” 

Supersonic Heterodyne Receiver 
was the title of an instructive talk = 
recently to members of the Barne: : 
District Radio Society by Mr. W. 
Alford, of the Igranic Electric Co. } 
Alford spoke of the evolution of 
super het,” its characteristics and a: 
bilities, and illustrated his remarks 
demonstrating a six-valve super be 


Rattle, with a loud-speaker control unit; 
Mr. R. Dinham, with a five-valve set; 
and Mr. J. R. Houghton, who showed a 
single-valve short-wave receiver. 

A number of commercial parts were 
also on show, including a radio-set alarm 
clock, for switching on and off at any 
desired time. 

Hon. secretary: Mr. S. J. Hurlev, 46, 
Cotswold Road, Bedminster, Bristol. 

o oOo 
Audience of Two Hundred. 

The Preston and District Dadio Re- 
search Society is in the fortunate position 
of having hooked at least one lecture or 
demonstration every weck from now until 
the middle of February. Various manu- 
facturers have undertaken to provide 
lecturers, principally because the Society 
can guarantee an audience of at least 200. 

On October 25th Mr. Pearson, Director 
of the Liverpool Broadcasting Station, 
gave an interesting talk on “ Broadcast- 
ing in Great Britain,” and was followed 
by Mr. C. C. Breakell (2KS), whose 
demonstration was entitled“ Perfect Re- 
production.” 

Full particulars of membership (en- 
trance fee, 2s. 6d.; subscription, 5s. per 
annum) can be obtained from the Hon. 
secretary, Mr. John B. Cookson (2BDA), 
14. Lune Street, Preston. 


Not many of those who enjoy wireless 
reception by the fireside would connect 
their pleasure 
Indian men and women some thousands of 
miles away in the Indian jungle. 
fact, however, was brought home to mem- 
hers of the Ipswich and District Radio 
Society on November Ist, when a fair 
number of them listened to a lecture, 
illustrated with lantern slides, given by 
Mr. D. Hayward, of the Dubilier Co. 

One learned that the small fixed con- 
denser was built up principally of tinfoil 
and mica. Of this latter mineral there 
are numerous varieties, but only that 
known as “ruby mica,” hewn from the 
mines situated in the Bengal jungle, can 
be used satisfactorily in condensers. 

After following the mica through ite 
various stages until it arrived at the 
English factory, the audience viewed the 
assembly of all types of Dubilier con- 
censers, and saw them subjected to pre- 
cise and accurate tests before being 
released for sale. 

Hon. secretary: Mr. H. E. Parbrock, 
22, Vernon Street, Ipswich. 
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FORTHCOMING EVENTS 
will be found on page 672. 
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receiver. = 
: Hon. secretary: Mr. J. No 
with the hard toil of — Sunnyside,” Stapylton Road, Barn: 
This o OOo 
A Wide Subject. 


If the subject of Broadcast Ampi 
cation ’’ has any bounde there was 
evidence of it on October 27th. wrte 
correspondent who was present at t 
meeting of the North Middlesex Wire“ 
Society on that date. The lecturer * 
Mr. J. H. A. Whitehouse, of the BB. 
who not only expounded in agrees: 
fashion upon this fascinating su: 
but elucidated many problems w“. 
puzzle the average experimenter. _ 

Perhaps the most interesting pe- 
dealt with were the practical method 
determining the various characteristic ° 
valves and transformers. Much wis 
mation was given concerning the f. 
care taken at 2L0 and other statios 
ensure that the modulated wares [> 
mitted are as faithful a copy as Pos 
of the sound waves produced in © 
studio. Mr. Whitehouse extende: k 
cordial invitation to the members tè Y+ 
2LO and see the apparatus at work. 

The hon. secretary of the club is M. 
H. A. Green, 100, Pellatt Grove, Ws- 
Green, N.22. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless Worid, Dorset House, Tudor Street, E. CA, and must be accompanied by the writer's name and address. 


E. T. FROM A.C. MAINS. 


Sir,—As one who has been experimenting with, rectifiers 
(chemical) for the last year or sv, may I say that one of the 
chief obstacles in the way of a more general adoption of these 
must be the high cost of suitable condensers for the smoothing 
circuits. It is all very well for Mr. Pragnell to lay down that 


` all such condensers should stand at least four times the supply 


of foreign make. 
volts A.C. But after that it is apt to break 


voltage, but condensers of this kind are either not available 
at all or they are sold only at what must be for most people 
a prohibitive price. 

So far, the only condenser I have come across which is in 
iny way practical politics is a 4 mfd condenser, apparently 
This will stand up all right to about 200 
own. 


I find that four such condensers are required to give good 


results in a three valve set and if only 200 volts are required 


these foreign condensers serve well enough. 


It is, however, 


to be hoped that our own manufacturers will rise to the occa- 


-sion and put something on the market which will be safe at 


aigher voltages, for I am quite convinced that once anybody 


1as run his H.T. off the mains, either with the fairly satisfactory 


tluminium rectifier or with the (to my mind) quite satisfactory 


antalum rectifier, he is not in the least likel 
H.T. batteries of any sort or kind. 


to return to 


E. C. RICHARDSON. 


West Byfleet. 
October 21st, 1926. 


IMERICAN RECEPTION. 


short-wave transmissions, 


Sir,— With regard to Mr. A. E. Duckett's enquiry re American 
I would like to inform him and 


ther newcomers to these programmes that I have received a 
etter from the General Electric Co., Schenectady, advising that 
IX AF transmits WGY’s programme on Tuesdays and Saturdays, 


nd is usually continuous from 


6 p.m. to midnight. Owing to 


he developmental investigations being carried on by them, 
t is impossible to keep distant listeners fully acquainted with 
ll their short-wave transmissions, but on Saturdays at 6.45 p.m 
7. S. T. the complete schedule for the ensuing week is broadcast 


rom 2X AF (32.79 m.) by “ICW Telegraph.” 


ny 
z Schenectady. 
en October 26th, 1926. 


This company welcomes reports from distant listeners. and 


one sending observations to the Engineer, WGY, 1, River 
can rest assured of a very courteous reply. 


F. G. PRATT (BRS39). 


JATIONAL WIRELESS WEEK. 


f 


ion 
utely ere wireless paraphernalia in general, I should do 


Sir, A ti 
arie artı 
a it a simple way, on the part of the manufacturers, 


It ig with a soupçon of surprise that I see so many 
1 es boosting a “ National Wireless Week.” To 


their sales. Personally, considering the abso- 


increasing : : 
J ate prices enforced for valves in particular, and 


ll the rest discourage any friend from taking up the so-called 


rastime. L 
hat of motoring. O 


5 n one compares the values in this field and in 
ne is forced to the conclusion that the best 


A 53 


way to increase the listening (perhaps blooping) public lies 
in the hands of the manufacturers, who have the example of 
the motor car makers and know its results. G. O. KERR. 
Beckenham, 
November 5th, 1926. 


DEMONSTRATIONS BY MANUFACTURERS. 


Sir,—As secretary of the Thornton Heath Radio Society, 
which claims to have the highest average attendance of any 
similar society in the country, I am writing to voice a protest 
on behalf of our members at the attitude adopted by some 
of the big manufacturing radio firms when asked to provide 
a lecturer or demonstration at our meetings. Some (and surely 
the wise ones) are very obliging and necessarily reap the 
benefits because we are all users of wireless components and 
are all keen to get the best. The least a firm can do is to 
acknowledge receipt of an application, but some of them do 
not even do this. A good demonstration or lecture is a 
splendid advertisement, and, after all, the cost is not very 
great, and societies like ours are a good channel for the manu- 
facturers to use to get in touch with the people who can appre- 
ciate the value of a really good article. We should be sorry 
to assume that all the firms who have treated us discourteously 
are suppliers of dud components. 

A. H. BANWELL, 
Hon. Sec. Thornton Heath Radio Society. 

November 6th, 1926. 


IDENTIFYING BROADCAST TRANSMISSIONS. 


Sir,—Referring to Mr. L. Williams’ letter in the October 
27th issue of The Wireless World, there would appear to be a 
small difficulty in picking out the abbreviated Morse figure, as 
when the station identification number contained farce and 0 
(abbreviated code E and T), one might easily lose the single 
dot or dash, especially when atmospherics are present. I am 
sure that I am only one of hundreds who have congratulated 
Minster on his “ M.S.” call, and cannot help suggesting that 
the proper call-sign is the correct identification for broadcast 
stations. 

However, following up the first idea, it would certainly appear 
to be far from difficult for Geneva to allocate numbers to all 
stations which come under the Bureau, but each number ought 
to consist of at least two figures, and be transmitted in full 
code, to avoid being misunderstood. 

Exactly how relay stations will act will be interesting, when 
they occupy a common wavelength, and one can foresee the 
man with a powerful set getting his call-signs jumbled at the 
end of an item if he has unwittingly been receiving Nottingham 
and Stoke simultaneously, when they were both taking the Lon- 
don programme. A. CLARENCE BUSHELL. 

South Merstham, October 27th, 1926. 


Nore.—Owing to pressure an our space further correspondence 
on thie subject hax been held cver until next weck's issue.— 


Eprron. 
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Sir,—I have read with great interest your editorial in the listener would get it when the full signal is repeated.“ 
October 27th issue of T'he Wireless World on identifying trans- present the B.B.C. are employing signals such as the tur: 
missions, and I heartily endorse your remarks on the subject. ncte and time signal which, to the average musical ea:, i 

By taking up this matter you ure rendering a great service often a jar, but apparently the B.B.C. do not consider tis 
to the listening public. There is a great demand for some signals inartistic. E cannot. however, understand any ob}. 
simple means of identifying transmissions, which is borne out to a harmonious chord being employed for the purpos . 
by the frequent reference made to this problem in the Press. signal. The German gong, for instance, cannot be wi ' 
The first, and only, paper so far which has contributed any- interfere with the musical or artistic composition of the pe 
thing towards a solution has been The Wireless World, when gramme. What is more confusing than the present mer. 
it published a letter to the Editor on this subject dated whereby one is left guessing if one has tuned in the cal: s: 
February 12th, 1926, giving a general outline of my solution given in a foreign language? 

(see The Wireless World, March 17th, 1926), a perusal of I sincerely hope that the Council fully realise the g~. 
which will show that the main points of your Editorial and demand there is at present for some international call s2- 
Mr. Williams’ letter are fully covered. which will be simple and still so effective as to enable 4 

Your suggestion to arrange stations in order of their wave- listener to recognise at once the various stations at hem ~ 
lengths is, I think, an admirable one. While my scheme may abroad. I would suggest, considering the importance cf è 
not be the last word, it is, so far as I am aware, the first subject from the listener's point of view, a comreutc: i 
and only scheme to be put forward on international lines. opened for the solution of this problem. In the merz 

Going further into details of the example given, the figure 2 am willing to demonstrate by arrangement my solution ic: 
might be on one note and 3 on another, thus preventing any limited period free of all costs from 5SC or any other 2. 


— — 


confusion with tens and units; the same suggestion could also Awaiting your reply. 
apply to 100. Yours faithfully, 
My system of identifying transmissions has been before the (Signed) A. A. Semis 

Radio Conference at Geneva for their consideration, and I here- — , 

with enclose a copy of the correspondence, which may be cf LICENCE FEES UNDER THE NEW AUTHORITY. 

value to your numerous readers when considering the problem. Sir, —It appears probable that when the new brodas: 
, In reply to my letter to Mr. Burrows of Oct. 23rd I have authority takes over the work of the B.B.C. the pubic ©. 
: received a further communication from Geneva which indicates find themselves committed to a scheme which is devoted te © 

that the question of identification signs and interval signals mere maintenance of present broadcasting conditions. l 

i is still exercising the minds of the European broadcasting com- The whole science and art of wireless is at present i > 
; panies, but that replies to a recent communique on the subject infancy. It is not improbable that in the near future th. 

do not suggest a change of the previous attitude. covery of simple methods of selection, or of beam transmis 


Personally, I do not think there will be great difficulty in may render the existing broadcasting chain entirely ets? 
obtaining a satisfactory solution: the real difficulty will be to It is reasonable to imagine that television may be develct«:* 


rouse the authorities out of their apathy, and unless the listen- a point where practical and commercial success is obtainati- 
ing public make a determined demand they are not likely to If it is the intention of the authorities to budget orl °° 
have their wishes attended to in this direction and matters the maintenance of the present station and programm f 
will just drift on in the present unsatisfactory manner. the service of education and amusement rightly expected Lv" 
I await with interest the suggestions put forward by your public will be seriously restricted. B 
readers. A. A. SCHASCHKE. No other science has made so great an appeal to the pi 
Glasgow, and by no other means than radio is it possible to bring e“ 
November 1st, 1926. and news home to the community with the speed whith is't- 

— essential for utility. 
COPIES OF CORRESPONDENCE. Under existing conditions not only is a very large prox” 
GENFVA, of the fee payable by the licensees retained by the Pes’ OE 
October 2nd, 1926. for purely nominal duties, but the actual expenditure w- 
ARTHUR A Scuasenke, ESQ.. stations and programmes is seriously limited. 
Dear Sir,— . . . The idea was submitted to each of our mem- It is estimated that by December 3lst next the mn ° 


bers thronghout Europe, and, whilst the ingenuity of the proposal approximately £900,000 will have been retained by the Ps 
was generally appreciated, the great majority felt that much Office, when it is of the greatest importance that more than“ 
confusion would follow through persons not hearing the entire amount should be spent for the benefit of the listener is 


signals. of being used by the Government for the relief of taxatie. 
Also (although a somewhat similar practice has taken place The public is apparently to be left unacquainted wit 
at one of the European stations to-day) the members generally manner in which their money is to be spent; they have a7 
speaking were of the opinion that the introduction of non- had an example of part of a fund definitely earmarked by =: 
musical signals would be against the artistic composition of a Government for road maintenance as the result of motor 6° 
programme. tion being absorbed for totally different purposes. 
Yours sincerely, The danger is much greater with radio, which in its eat? . 
(Signed) A. R. Burrows, stage could never recover from initial starvation or reti 
Secretary, of its natural growth. | 
General Union Internationale de Radiophonie. It is humiliating to find that in the case of listeners &i“ 
ae perhaps sixty miles from some of our stations it is mor-“ 
GLascow, for them to tune in to German and other Continental s 
Mr. Burrows, October 23rd, 1926. than to contact with our own programmes. 
Geneva. The Wireless League claims that ample financial 93" 


Dear Sir,—I beg to thank you for your letter of October 2nd should be available for the ever-widening possibilities of 1 
in which you convev the Council's decision on my suggested and is demanding that nothing shall hamper the service n- Ef 
scheme of international radio stations’ call signs. Having dis- the listener has been rightly led to expect. | 


cussed the points with several enthusiastic musical authorities. That the listener's money should be anent on the > RY 
I regret the Council's decision, as I think it has been arrived before it is too late, and that the listener should have a W BF 
at through a misapprehension of facts. in the manner in which this money is spent, is patent to et” 5 
Ist. Regarding the sound which the Council say would inter- one interested in radio. 
fere with the artistic composition of the programme, there is May I urge that licence holders should communicate sit! 


no reason why a sound which would jar on the ear should be at once in order that, as the listener’s representative cr: 
employed, as any harmonious note or notes can be used. 2nd, tion, we may stand solidly together and get what we wart. 


The non-receipt or partial receipt of signals is a debatable A. M. LOW, iD 
point, as it either means the listener’s set is not capable of Hon. Technical Adviser and Sere: ff 
receiving satisfactorily anything from the station, or the listener London, S. W. I. The Wireless League 1 
has tuned in during the signal. It is therefore obvious the November 6th, 1926. 
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“The Wireless World” Information Department Conducts 


a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ informat 


ien Departme ” Each 


separate question must be accompanied by a stamped addressed envelope for postal reply. 


A Single-valve Loud-speaker Set. 
am desirous of building a receiver 
which will receive the local etation 
(25 miles distant) on the loud- 
speaker, and will receive scveral 
other stations on the telephones. 
I am told that to accomplish my 
desire I shall need at least. three 
valves, which is more than I really 
wanted to use. Your advice on this 
matter would be appreciated. 
L. M. S. 


Your requirements are very modest, 
and you do not need anything like three 
valves to accomplish your purpose, one 
being ample, and we suggest that your 
best course is te construct the single- 
valve loud-speaker receiver described 
with full constructional details in our 
issue of December 2ad, 1925. We re- 
produce the necessary circuit diagram 
in Fig. 1. 

The aerial-grid transformer is wound 
yn an ebonite former Sin. long by din. 
liameter, the secondary consisting of 
seventy turns of No. 20 D.C.C. The 
wimary consists of twelve turns of the 
ame wire wound over the filament ”’ 


end of the secondary, it being held on 
„ spacers °” in the manner repeatedly 
described in this journal. The valve- 
crystal transformer is wound on a former 
Zin. long by 2fin. diameter. The secon- 
dary consists of sixty-five turns of 
No. 24 D.S.C. taped at the twentieth 
turn from the “‘ filament ” end for con- 
nection to crystal. The primary and 
neutralising windings are wound in the 
same manner as the primary of the other 
transformer, and consists of a continuous 
winding, there being twenty turns of 
No. 36 D.S.C. in each winding. The 
L.F. transformer can be of high ratio, 
such, for instance, as the Marconiphone 
8 to 1 ratio type. 

Provided that this receiver is carefully 
made, it should adequately meet your 
needs, and provided that a reasonably 
good aerial system is used it will be 
tound that its loud-speaker range con- 
siderably exceeds the limit you specify. 
It is ouly when complications such as 
switching and an attempt to make the 
instrument cover all wavelengths are in- 
troduced that efficiency falls off and the 
receiver becomes scarcely worth the 
trouble of making. 


0:001 mfd 


1 mfd 
r 
4 


Fig. 1 — Tnis single valve circuit will operate a loud speaker. 
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Flash Lamp Fuses. 

I have been told that the connection of a 
flash-light bulb in the common H. . — 
lead would cffectually sufeguard the 
valve filaments in the event of the 
H.T. and L.T. leads coming in con. 
tact accidentally, since the bulb would 
act as a fuse. I followed this advice, 
but recently touched my H.T.+ and 
L.T.+ together, and both my valves, 
which are of the .06 amp. class, were 
burnt out, but the bulb still glows, 
which is very tantalising, Where 
have I gone wrong? F. M. P. 


Most flash-light bulbs consume about 


0.3 amps., ulthough they vary a great 
deal, aud many will take a current of 
balf an ampere for a considerable time 
before they burn out. It will be seen, 
then, that the average flash-light bulb is 
of very little use for this purpose, especi- 
ally with valves belonging to the 60 and 
100 milliampere classes. Used with the 
0.25 ampere type of valve, the bulb would 
he of use, because it must be remembered 


that it is very seldom that one sees a 


valve of this type in a single valve set, 

and if two valves are used the total cur- 

rent flow would have to exceed half an 
ampere before the valves were overrun, 
and usually this type of valve is very 
robust, and will stand a certain amount 
of filament overloading without great 
harm, and it is probable, therefore, that 
in a receiver using not less than two 
valves the bulb would he burnt out long 
before the valves were damaged. Quite 
reliable fuses can now be obtained, how- 
ever, which are guaranteed to melt under 
the influence of a certain current, and it 
would be preferable in any case to use 
these. 

000 0 
A Reversal Effect. 

1 have just completed a four vdi ve 
receiver, consisting of one stage of 
H.F., detector, and two L.F. stages. 
The two L.F. stages are both trans- 
former coupled, and in both stages 
D.E.5 valves are used. I fitted jacks 
in the plate circuit of each valve for 
the purpose of plugging in a milli- 
ammeter. I find that on inserting my 
milliummeter in the plate circuit of 
the final valve, I get a reading «if 
about siz milliamperes. On placing 
the milliammeter in the plate circuit 
of the first L.F. valve, however, the 
needle registers zero, and yet the 
receiver appears to be functioning 
correctly. Why is thia? G.D. M. 

It is obvious from the symptoms which 

you mention that you have got the jack 
in the plate circuit of your first L.F. 
valve wired wrongly. The result is that 
the flow of current through the meter is 
in the wrong direction, and in all prob- 
ability, if you watch your meter carefully, 
you will find that the necdle moves 
slightly from the zero mark in the wrong 
direction until it is stopped by a check 
stud. If you reverse the connections of 
this jack you will find that all will be in 
order. Of course, the fact of this jack 
being wrongly connected will not make 
any difference to the performance of the 
set. 
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C.W. Reception on Superheterodyne 
Receivers. 


Why is it that I a only able to receive 
C.W. stations on my superhetero- 
dyne when my intermediate amplifier 
ts oscillating and then only those 
stations having a wavelength ap- 
prorimating to the wavelength of the 
amplifier? Surely I ought to be able 
to receive short wavelength C.W. 
stations when my frame aerial is 
tuned to this wavelength, since my 
first detector valve ts in a continu- 
ous state of oscillation, 1t being a 
combined detector oscillator? 

D. B. A. 

In order to receive C.W. stations on 
an ordinary receiver, it is well known 
that local oscillations must be generated 
which are slightly different in frequency 
from those set up in the tuned frame cir- 
cuit by the incoming signals. An audible 
heat note is thus produced which can 
be heard in the telephones, and by vary- 
ing the frequency of the local generated 
oscillations it is possible to alter the 
pitch of the received signals as desired. 

These local oscillations can either be 

generated by a separate valve specially 

employed for that purpose, or by causing 
the detector valve to oscillate. Since it 
is necessary that the oscillations gener- 
ated be of slightly different frequency 
to the incoming oscillations, it will obvi- 
ously be impossible to tune the receiver 
to the exact frequency of the incoming 
signal, as the locally generated oscilla- 
tions will then be of the same frequency 
as those due to the incoming signals, 
and so no beat note will be produced. 

It is necessary, therefore, that in this 

case the receiver be detuned slightlv. 

Now in the case of a superheterodyne 
we again desire to generate local oscilla- 
tions either by means of a separate valve 
or a common detector and oscillator valve 
to interact with the oscillations produced 
by the signals and form a beat fre- 
quency. In this case, however, it is 
specially arranged that the beat fre- 
quency is so high that it is above audi- 
bility. Hence the adjective ‘‘ super- 
sonic.“ It is clearly seen, therefore, that 
although the oscillations generated by 
your first valve do combine with the 
oscillations set up in the frame aerial by 
any incoming C.W. signals, the beat fre- 
quency which they produce is inaudible. 
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Vanishing Volts. 


I have built a two-valve receiver to give 
loud-speaker results on the local 
atation only. I wish to install the 
receiver near the lead-in tube and to 
carry the L.T. wires to a awitch in 
a downstatrs room. Will this be in 
order? H. T. R. 

You should under no circumstances 
carry your low-tension wiring to the 
switch, as long L.T. leads not only tend 
to act as a counterpoise, and so upset 
the normal tuning of the set, but, in the 
case of a large number of valves, the 
voltage drop along the extended wiring 
would be qnite sufficient to reduce the 
temperature of the valve filaments below 
the operating point. Your best course is 
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to use a reliable relay, such as was used 
in the Home Broadcast’ receiver, de- 
scribed in our issue dated April 28th. 
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A Single- valve Regenerative Receiver. 


l wish to build a straightforward single- 
valve regenerative receiver using 
plug-in coils to cover both long and 
short wavelenyths, my idea being the 
reception of a large number of 
stations on the telephones in the most 
efficient manner possible. I should 
be glad, therefore, if you will supply 
me with a suitable circuit. 

P. T. R. 
We givə in Fig. 2 a circuit which 
should meet your needs. In order to 
attain selectivity it will be necessary for 


w 


Fig. 2.—A simple regenerative circult. 


you to use a coupled aerial circuit, but 
you are advised not to use a three-way 
coil holder and a fully tuned aerial cir- 
cuit, as it. will be found that the receiver 
then becomes very difficult to operate. 
Far better results will be obvainea by 
making use of the so-called“ aperiodic ”’ 
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aerial coupling. The aerial and = 
dary coila should consist of two ph: 
coils mounted side by side at a dsrc 
of about işin. in two fixed singe «. 
holders, whilst on the other side oi :~ 
secondary coil the reaction ceils sti: 
be mounted in a moving ang ©- 
holder. 

The coils may be of the comme: 
type, or home-made basket coils caz te 
used if desired. On the normal frac 
casting wavelengths the aerial coil rs 
have about ten turns, the secon.” 
fifty turns, and the reaction coil at 
thirty-five turns. On the Dares: 
wavelength the aerial coil can have 1) 
turns, the secondary 250 turns. and t 
reaction coil about 75 turns. 
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Attempting the Impossible 
l am using a bottom bend rectifer, e., 
find that for best results the væz i 
grid bias is very critical, and w 
usual 14 volts grid battery teppi 
do not give me fine enough cert 
Can you inform me where im 
obtain a battery with finer tars: 
than this? K. L. T. 

It would, of course, be absolute = 
possible to construct a grid battery vu. 
finer tappings than you have at presz 
The difference of potential existing » 
tween the poles of any dry or wet prime 
cell is approximately 14 volts, no mate 
how large or how small the cell. I. 
size of the cell merely determines ‘H 
maximum discharge rate, and the das 
tion of the life of the cell. If we wit: 
build a battery of 6 volts we must m% 
use of four cells in series. If. on th 
other hand, we wish to make a batter 
of 4, 5 or 7 volts, it cannot be done. Sa! 
larly, in the case of a secondary batten 
or accumulator the difference of poterts 
existing between the two poles is ronzt: 
2 volts, no matter what size the cells ar: 
made. 

It will be seen, then, that we cart“ 
make finer tappings in a grid batters th: 
one tapping per cell, which gives os: 
tanning every 1.5 volts. If we requir + 
voltage of, say, 4 volt. therefore. *. 
must make use of a potentiometer c. 
nected across the filament leads to s 
plement the grid battery. 


90000 


A Large Power Valve. 


am building an L.F. ampliper © 
three stages for use in outdoor dE ' 
stration work. Pil it be m . 
for me to use the same type of H. 
aa in the other two L.F. aires 
namely, one of 7,000 ohms ir 


F.. 


A valve of 7, 000 ohms impedsr 
would most certainly not have s 5 
ciently long straight portion of wid s 
—anode current curve for use as 03G- 
valve in your proposed amplifer. 8 
valve capable of handling a much la 
grid swing should be used. Suctse 
valves are the Marconi L.S.5. D.E54 ° 
L.S.5A, the Mullard G.P. 8.1 
Cosmos S.P.55/Red Spot, or anf ae 
of similar characteristics. 
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A MINISTRY OF BROADCASTING. 
‘ LTHOUGH public opinion had been 


prepared for the terms under which the 
new Charter for the Broadcasting Cor- 
poration would he constituted for some 
time before the 
draft of the Char- 
ter actually be- 
tame available, yet considerable | 
surprise must be felt at the small Epitor1aL Views 
= response which members of the i 
House of Commons gave to the 

opportunity provided by the Post- 
master-General for a discussion on 
the new constitution of the service. 
Early last week in the House the 
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that the present basis on which the revenue will be allo- 
cated to the Broadcasting Service will be reviewed after a 
period of two years. Although the Service is to receive 
a considerably larger share of the licence fees than was 
granted to the B.B.C., yet in some quarters the feeling 
is still strong that the revenue is inadequate to meet the 
expenses which are iixcly to be 
incurred in providing for alterna- 
tive programmes, higher powered 
stations and a better news service. 
693 Throughout the debate in the 

House it was interesting to oh. 
serve the importance with whick 
the Broadcasting Service was re 
700 garded. As the Postmaster- 
General remarked, ‘* Four year: 
ago broadcasting was little more 
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Postmaster-General definitely in- Soan NT Toris T% than a toy, whereas to-day it is: 

vited views, but at the same time Tae WIArXESs-BTAN ... — 705 power. How great a power is not 

de discussed certain aspects of the PIONEERS OF Wiretess (56) . . 709 yet, perhaps, fully apprehended. 

new constitution in a way which By Ellison Hawks. It is a power not only national but 
no doubt anticipated certain criti- News FROM THE CLUBS oe. eis dL international. , 

isms from members. For ex- Recent INVENTIONS . 712 This brings us to the question 

ample, the Postmaster-General A Nore on Derector-Vauve EFFIct- of how long the Broadcasting Ser- 
stated clearly that it was not his Picy 713 vice will remain under the thumb, 


intention to hamper or interfere 
_ With the work of the new body of 
“governors, who would be left with 
a free hand except where the 
nen consideted it neces- 
_ Sary that general guiding princi- 

- ples should be lad dawn : 
It 1s gratifying to know that 
f advertising by means of the microphone is banned, and 
5 hope that the new Corporation will interpret 
oo in the strictest sense, as this use of the 
orohibited we have repeatedly urged should be expressly 
3 aua. i Controversial matters, we note, are also 

On s uding, of course, political speeches. o 

the financial side, the Postmaster-General again 


2 8 ane . . : 
Ppears to have anticipated criticism by making it clear 
A 17 
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so to speak, of the Postmaster- 
General. Probably it will always 
be necessary for the Service to ob- 


tain its licence to operate the 
72¹ stations from the Postmaster- 
722 General, but it seems that at a 


comparatively early date all justi- 
fication for the Postmaster-General 
to have authority in other directions will have dis- 
appeared and, to judge by the ever-growing national im- 
portance of the Broadcasting Service, it seems to us 
highly probable that in the not far distant future the 
appointment of a Ministry of Broadcasting will be re- 
garded as just as essential as other ministries which have 
been created to control various other activities of a 
national character. 
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By A. FP. CASTELLAIN, B. Se., G. l. Dil, 5 


An Ideal Self-contained Instrument for the 
with Simple Switching Arrangement for the Daventry Wavelength. 


HE set described in this article has been designed 

for the listener who wants to be sure of receiving 

the local station programme, and also Daventry 

occasionally—and not for the listener who likes to play 
with the knobs. 

For this reason the set is made completely self-con- 

tained, with the exception of the low tension accumulator, 


Fig. 1.—The circuit of the receiver, including a switch S, 
reaction arrangements. 
turns from bottom for aerial. 
1.450. C,=0.0003 mfd. 

0.0005 mfd.; 


C,=0.0001 mfd. or less; 
Ri =1 megohm; 
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for alternative 
L,=75 turns 26 s.w.g.on 2} inch former; tapped at 30 
La- Polar unit as variometer coils 1,100 and 
C3 20.0093 
S; Three position switch. 
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Local Station Listener, 


and the only visible control is a simple switch knob on ùe 
front, below the loud-speaker. This switch has thr 
positions—one side giving the local station, the otber 
giving Daventry, while the centre position is the oč 
position. 

The writer has never at any time been an admiter “ 
the set with rows and rows of knobs to give every œn 
ceivable adjustment—that is all very 
well in its place for experimental wor, 
but not to be incorporated in the fn 
design, although it used to be a fashi 
among some people to judge the ran: 
and performance of a set by the numbet 
of knobs visible. 


— +H.T.9 
N. r. 1 


Possibility of Single Control. 


In the case of a local station rece! 
it is only necessary to have visible 
switch to switch it on, as tuning mf 
be carried out once and for all (ust 
the local station changes its wavelengt 
and the tuning device clamped in pes* 
tion. The writer has described suc 
local station receiver in this journal 
remote control being fitted for the sw 
in this particular set. 

When dealing with the reception 
two stations it might be thought © 
visible tuning arrangements would bn? 
to be provided so as to tune in the te 
station when changing over—but ti 
difficulty may he got over in varmt 


— H. T., 
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a 18 


— 


| Wirelesg bys 


. NOVEMBER 24th, 1926. | 


Two-Valve Combined Loud-speaker Receiver.— 

ways. First of all, let us see what we are doing when 
we alter the tuning of a set. Corresponding to every 
wavelength there is a perfectly definite value for the 
product L C of tuning capacity (C) and tuning induct- 
ance (L), and this may be obtained with an infinite 
number of values of L and C as long as their product is 
constant. Thus we may use a large coil and small con- 
denser, or a small coil and large condenser to receive the 
same. wavelength. It does not follow in practice, of 
course, that we shall obtain the same signal strength with 
each arrangement, but that is due to other factors—such 
as resistance coming into the question, but in the case 
under consideration the difference is nothing to worry 
about. 


( Tuning Arrangements for Two Stations. 


In the case of receiving two stations we might dupli- 
cate the tuning arrangements—coil and condenser—and 
switch over from one to the other. Another way would 
be to use two tuning condensers and a common coil and 
change over from one to the other. For two stations in 
the range of one coil and a single tuning condenser of 
about o. oo05 mfd. this arrangement would be all right, 
but for the case of one station being between 300 and 
500 metres and the other on 1,600 metres it is better to 
use one condenser and two coils. 


e . 
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Rear view of the set, with back removed, show- 
ace below the set for H.T. and grid bias 
ing SP batteries. 
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o World 


Interior view of the cabinet with the set removed, showing the 
method of stretching the silk and also the method of fixing the 
loud-speaker adjustment. 


In this case—if the tuning arrangements 
are to be set once for all—the coils must 
be of exactly the right inductance to tune 
to the two wavelengths desired with the 
same tuning capacity. Take, for example, 
the case of receiving London and Daventry 
and suppose that we have bought a coil 
for London and one for Daventry. The 
chances are thousands to one against those 
coils tuning in (with the aerial used) tc 
these two stations with exactly the samc 
condenser setting ; so that one of them will. 
have to be altered. Suppose that the 
London coil tunes in with 60° on the con- 
denser and the Daventry coil with 140°, 
for example—this means that the London 
coil is ‘ comparatively bigger” than the 
Daventry coil, as it wants less condenser 
to tune with, so that the alteration required 
is either to add turns to the Daventry coil. 
or, what is probably easier, to remove turns 
from the London coil until the two con- 
denser readings are the same. However, 
it Is a wearisome business pulling a coil out 
of a set and tuning by removing turns, and 
besides there is a far easier wav. 


Variometer Tuning. 


Instead of using two fixed coils, sup- 
pose we use one fixed coil and one vario- 
nieter, which will simplify matters exceed- 
ingly, for we first tune in one station on 
the fixed coil ; clamp the condenser ; change 
over to the variometer, and tune in the other 
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AERIAL 


Fig. 2.—The layout of the components on the 
baseboard and wood panel. The letters corre- 
spond to those in Fig. 1. 


station on that, with the now fixed condenser ` 
in parallel, and then clamp the variometer 
in position. In this way we need only 
change from one coil to the other to change 
over the stations received. 


Changing from Local to Daventry. soy FFC | 
eee ee 


ee eee ae 


direct coupled for this station. Al 

these requirements seem as if te 

would necessitate complicated swit: 

ing to carry out, but by utilising “ 
— aerial circuit arrangement shown ™ 
Fig. x it will be seen that a simp? 
single pole on-and-off swit 
will do all that is require 
The arrangement used œ% 
sists in putting the Lon- 
coil and Daventry vaniomte 
in series across the tum 
condenser—one end of t 
London coil being connect 
to the grid and the other et: 
of the Daventry variomet 
to the filament of the cetet 
ing valve. The aerial 0" 
nected some way down tr 
London coil to give the le 
coupling effect. the post“ 
depending on the length « 
the aerial used. To fre 
London, the Daventry a" 
8 meter is short circuited. tis 
3 | leaving the aenal [vet 
coupled to the London d. 
while to receive Daventry ™ 


switch across the a 
ttc 


The next thing to consider is how to effect 
this change-over in the simplest possible 
manner. In considering this we must not 


forget to take advantage of loose coupling on 
the London wavelength, which not only gives 
us louder signals with the average aerial but z 
also reduces interference, and at the same time, 4 
since the aerial is small compared with the wave | 
length for Daventry, we require the aerial to bi 


A view of the set removed from the cabinet. The loud-speaker with its clamp has been re- . : ; 
moved to show the other components more clearly. j is open circuited an 
Ax 
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LIST OF PARTS. l 


0:0003 mfd. variable condenser (Ormond).* 
0:0003 mfd. fixed condenser (Ormond).* 
0:0005 mfd. fixed condenser (Dubilier). 

Midget condenser (Ormond). 

Lissenola unit and reed. 

9-volt grid battery (Ever Ready).* 

Polcr unit with 1,100 and 1,450 coils. 

3 Valve holders, baseboard type.* 

2-way double pole change-over switch (Utility).* 


Transformer, AF3 Ferranti or Marconi Ideel 4-1 ratio. 
_ Belling Lee aerial and earth terminals.” 

“On-and-off switch (Lissen).* è 
H.F. choke (Varley or Cosmos).* 

2 inen ebonite or paxolin former, 3 inches long. 

Small supply of No. 26 d. e. e. wire. 

Wood for cabinet and baseboard. 

2 hinges, length of threaded brase rod. 

Miscellaneous screws, length of flex, etc. 


* Indicates that the components need not necessarily be-of the make specified. 


es 
— 


Fig 3.— The wiring diagram of the set. 


aerial is now practically direct coupled, for the Daventry 
variometer has ever so much more inductance than the 
London coil—about sixteen times, in fact. 

So much for the tuning arrangements. In order to obtain 
an off position for the switch, the filament supply to 
the valves is taken through another contact on the switch, 
so that the valves are on with the switch at either side, 
but off in the centre position. 

The rest of the circuit consists of a valve detector and a 
transformer-coupled low-frequency amplifier, the whole 


running a cone loud-speaker of the type recently described 


by the writer. ! 
For the construction of the cone, the reader is referred 
to this article, which gives detailed instructions. 
t The Wireless World, November 10th, 1926. 
A 21 
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The letters correspond to those in Figs. 1 and 2. 


. 


In the circuit given in Fig. 1 provision is made for re 
action, but it should here be stated that its use depends 
on the location of the receiver, and that if the reader lives 
within loud crystal range of his local station and of Dav- 
entry, no reaction will be required for this set, and the 
choke or coil and reaction condenser need not be incor- 
porated at all. i 3 

If the set is to be used close to the local station, but 
outside loud crystal range from Daventry, then it is 


advisable to use reaction for Daventry, and this may most 


conveniently be done by using a plug-in 300 coil in the 
plate circuit of the detector and tuning it with a small 
condenser or by using a choke, such as a Cosmos or a 
Varley, and using a reaction condenser between detector 
plate and grid—in this case increasing this condenser to) 
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much will stop oscillation. However, in London, for 
example, unless the aerial available is very bad, it should 
be possible to get good loud-speaker results without -+é- 
action at all. D ee 

The actual set embodying these features is illustrated in 
the photographs and drawings, from which the reader 
should be able to construct the set without difficulty. A 
piece of silk is stretched; as shown in the photographs, iu 
front of the loud-speaker to improve appearance and keep 
the dust out of the set. The aerial coil consists of 75 turns 
of 26 S. W. G. on a 2}in. former, tapped at zo turns for 
the aerial. . h G A 3 
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should only be required to be removed to change a vale, 
to retune if the stations change their wavelengths, or to 
renew H.T. and grid bias batteries. 
H.T. Supply. 
Enough space has been left in the base of the stt 
accommodate the large size Siemens or Ever Ready 13 
volt H.T. dry batteries, and these large sizes are reom- 
mended if dry batteries are going to be used. If accumu 
lator H.T. is used, as is strongly recommended by the 
writer, 120 volts of those made by Accumulators Elite 
semi-oil type—are very suitable, since they hold ther 
charge for long periods and will only require charge; 
three, or perhaps four, times a year. 
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Fig. 4.—Showing the dimensions of the cabinet used, which is made from oak faced three-ply wood. 


Provision for adjustment of the loud-speaker is made by 
slotting the baseboard and mounting the speaker on a clam; 
hinged at one end and cut at the other to receive a knob 
working on a screwed brass rod against a strong spring. 


The Condenser Panel. 


The tuning and reaction condensers are mounted at the 
back of the set and are adjusted with the back removed, 
but with the aerial, earth, and L.T. wires threaded 
through. When the adjustments have been made, the back 
1s screwed on and the set thus made fool-proof. This back 


In regard to valves, the very dull emitters of the P. M. 
type are recommended for reasons of economy. 

When very close in to the stations, two PMz, PMs“ 
PM6 type valves should be used, according to the L-T 
supply available; and when not so close in, or reaction“ 
being used, the first valve should be either a PMI, P W. 
or PMs, with the second valve as above. 

There are many variations possible in the cabinet for the 
set, the one illustrated, which is made of oak-faced 3p) 
wood, being merely a suggestion. Also, there are possible 
variations in some of the components used, the m4 
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Two-Valve Combined . 
Loud-speaker Receiver.— 
restriction being that a good 
L.F. transformer must be 
used to give good quality. 

As an example of an alter- 
native, instead of the Dav- 
entry variometer, which in 
the set described consists of 
a Polar plug-in unit with 
coils No. 1400 and 1100. an 
ordinary Daventry coil might 
Le bought and made into a 
variometer by mounting a 
— copper sheet so that it covered 
more or less of the coil after 
the fashion of the well-known 
‘spade ’’ tuning. 

In conclusion, it might be 
said that this set is easy to 
construct, does not look like 
the usual run of radio sets, 
and is very simple indeed to 
use, and the total cost of the 
set as described works out to just under five guineas, ex- 
cluding valves and batteries. 
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Fig. 6 


8 A view of the loud-speaker unit with its clamp. 
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Fig. 5.—Showing the dimensions of the clamp and method of mounting the Lissenola loud- 


speaker unit. 


For the benefit of those who wish to incorporate a 
more powerful form of loud-speaker than that provided 
by fitting the Lissenola unit with a cone, the writer has 
carried out some experiments with a more powerful unit, 
which, however, has to undergo a slight alteration before 
it can be used. 

The unit referred to is the Brown gramophone attach- 
ment, and the required alteration consists of the fitting 
of a screwed rod on to the reed in place of the little screw 
which fixes the conical aluminium diaphragm to the latter. 
A rod already screwed at one end to fit the thread on 
the Brown reed, complete with nuts and washers, may 
be obtained from J. W. Miller, 68, Farringdon Street, 
E.C.4, for a few pence. When ordering this rod it 
should be specified that the recluced portion (to fit the 
reed) must be tapped for } inch. 

Fixing the Rod. 

To fix the rod in position, take off the ebonite back 
of the Brown unit by removing the four holding screws 
and the adjusting knob—which may be unscrewed after 
the little screw stop has been taken out. 
~ Underneath will be seen the way in which the dia- 
phragm is fixed to the reed. The holding screw is sol- 
dered on, and should be unsoldered with a very hot iron, 
the screw removed from the other side of the unit, and 
the rod screwed in and soldered up. The small tubular 
projection on the front of the unit on which the rubber 
connection fits should be IgA packed with cotton-wool 
to help take the weight of the cone and the rod. 

The clamp for the loud-speaker unit, shown in Fig. 5 
above, will have to be modified slightly by being mace 
wider where the hole for the unit is cut, as the Brown 
unit is larger than the Lissenola. The cost of the Brown 
unit is £2, so that the complete cost of the set including 
this would be about £6 ras. 

In the writer’s opinion, the extra output obtainable 
from the Brown unit is decidedly worth the extra expense, 
and a description of a really large cone speaker driven 
by this unit will be given in a later article. 
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allotted under the Geneva scheme will probably remain 
The stations are given in order of wavelength. 
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Station. Power. 0 sa K Station. Power yaa i „ 5 
; 1 2 3 W o (Norway). 1.5 kW Muenster (Germany), ms, in Morse. J . 
Berlin (Königswusterhausen), AFP. 10 kW. 308 Tammafors (Finland). = 240 Helsingtors (Finland ). ea, 
Paris (Eifel Tower), FL. 5 KW. 385.8 Graz (Austria). 0.5 kW. 238.1 Bordeaux (Relays PIT Paris). 05 ak. 
Lyngby (Denmark). 0.5 KW. 361.1 London (2L0). 3 kW 233 Uleaborg (Finland). 6.21 
Amsterdam, PC PF. 2 KV 357.1 Lape (Germany). 9 kW 229 Umea (Sweden). cia 
Kovno (Lithuania). — 353 Cardi owa 1.5 kW. 225.6 Belgrade (Serbia). 2EW, 
Norddeich (Germany). — 350 Paris (Radio LL). 0.25 kW. 223.9 Leningrad (Russia). 21. 
Paris (Radio- Paris), CFR. 3 KW. 348.9 P e (Czecho - Slovakia). 5 KW. 222.2 Strasbourg. RETS 
Daventry (5XX). i 25 kW. 344.8 Seville (Radio Club de Sevillano), 221 Karlstadt (Sweden). 0.25 kit 
Riga (Latvia). 2 kW. EAJ5. 1kW 219 Kovno 5 T 
Moscow (Central), RDW. 12 kW. 340.9 Paris (Petit Parisien). 0.5 kW 218 Orebro (Sweden). Ka 
Nijni Novgorod (Russia). 1.2 kW 377 Copenhagen (Denmark). 2 kW. 217.4 Luxembourg. tr, 
Karlsborg (Sweden}. 5kW 333.3 Reykjavik (Ireland). 0.5 kW. 211.3 Kiev (Russia). 24H, 
Berlin FF 330 Bordeaux (Rad. Sud. Ouest). 0.2 kW. 204.1 Gavle (Sweden), SMXF. 6. 18. 
AFT. 10 kW. 329.7 N 5 0.7 kW. 204.1 Salamanca (Spain), EAJ22. 0.5 ff. 
Boden (Sweden), SASE. 1.5 kW. $26.1 Belfast (2BE). 1.5 kW. 202.7 Kristinehamn (Sweden), SMTY. 0.14%. 
Ryvang (Denmark). 0.5 kW 323.6 Breslau (Germany). 4 kW. 201.3 Jonköping (Sweden), SMZD. 9.5 EM, 
Sorö (Denmark). 1.5 kW. $19.1 Dublin (2RN). 1.5 kW. 196 Iskrona (Sweden), SMSM. 0.2554. 
Khely (Czecho-Slovakia). 1 kW. $15.8 Milan, IMI. 1.5 kW. 95 Beziers (France). UL Bit. 
De Bilt (Holland). — 315 Uppsala (Sweden). 0.25 kW. 
Hilversum (Holland), HDO. 5 kW 312.5 Newcastle (ONO). 1.5 kW. TTT 
Ma 0 i 2 A 309.3 Sarela, TT. i 0.5 kW. : 
e (Switzerland). 5 kW 306.1 rnemouth (6BM). 1.5 kW : ; 
Leningrad (Russia). 2 kW. 305 Casablanca (Morocco). 0.6 kW BOOKS RECEIVED. 
Lausanne (Switzerland), HB2. 1.5 kW. 303 Königsberg (Germany). 1 KW. : 
Geneva (Radio-Geneva). 1.5 KW. 300 Bratislava ¢zecho-Slovakia), 0.5 kW. : 
Ostersund (Sweden). 1 kW. 297 Cartagena Spain), EAJ 16. 1 kW. FFCCCFCCFCCCCCCCCCCCCCTCCVCVCVCVCVCVVCCVCVVCCCVVCVCUVCVCCCVCVVV 
Vienna (Radio- Wien). 1.5 kW, 297 Leeds (21S). 0.2 kW. z m 
aarin (R oio Tenan Eve 3 Ew — e 1.5 kW The Fifth Post Annual, 1927. me 
1 (Magdeburger Platz), 2 f arborg (Sweden). — : è : icles 
Saragossa (Spain), EA J23. 1 kW. 997 Jyvaskyla (Finland). 0.2 kW re ee short peel and nits 
Bloemendaal (Hollan i). 0.04 kW. 297 Agen (France). 0.25 kW of a popular nature directly or indirect! 
Budapest 5 ate 8 8 2 Iw 204.1 Liége [Pegin ere concerned with the work of the Pot 
undsv weden), ; : ; en (Germany). R- P : 10 itten 
Munich (Germany). 1.5 kW. 294.1 Bradford (2LS). 0 kw, Office. ries aaa is attractively 19 
Riga (Latvia). 2 KW. 294.1 Bilbao (Spain) (Radio -Vizcaya), and profusely illustrated; many o 
ee í ay 1 5 118 . 2kW. articles, photographs and drawings 5 
russels gium). f 294.1 ov en). — * int 
Helsingfors (Finland). 1 kW. 2918 Lyons (Radio-Lyon). 0.5 kW. the work of Post Office servants. 1 
Linköping (Sweden). 0.25 kW. 288.5 Hull (6KH). 0.2 kW. and published by Percy Bros., Jad. 
peer Bean) (Radio-Cata- 10 288.5 heel oe PY) 922 0 London and Manchester, price 1s. F 3 
ana), E 3. V. 288.5 ymou ; 2 è <3 
Zurich (Switzerland). 1 kW. 988.5 Stoke (England) (6ST). o.s kw. Per cent. of the proceeds from 1 
Aberdeen (2BD). 1.5 kW. 288.5 Swansea (38 X). 0.2 kW. will be handed over to the Post Use 
Birmingham, SIT. 1.5 kW. 288.5 Edinburgh (2EH). 0.2 kW. Sanatorium Society. 
Berlin (Witzleben). 4kW. 288.5 Nottingham (5NO). 2 kW. i 
Lyons (Franee) (La Doua). 1 kW. 2838.5 Dundee (2DE). 0.2 kW. 0000 
55 berfe e ie 1 — f NSA 0.2 5 
rgen (Norway). 5 KW. rtmun rmany). 1.5 Kk 7 r . as 
Stocholm, SAŠA, 6 i 85 280.4 Barcelona, Spain) (Radio- 185 Alternating Current Rectification x- 
oscow (Trades Union). W. arcelona), EAJ1. 1 i es edition, * 
Paris (Ecole Supérieure), FPTT. 0.45 kW. 277.8 Seville (Spain) (Radio-Sevilla), . 5 d) 195 55 W. Jolle. 
Rjukan (Norway). 0.05 kW. EAJ17. 1 kW. VVV 
Brünn V ae 985 2.4 kW. 277.8 Caen (France). 8 0.5 kW. M. A., M.I.E.E., Assoc. Amer. 55 R 
ilbao (Spain adio Clu e : rollhattan (Sweden), Cem. 0.12 kW. i : : and da- 
Vizcaya), FA J9. 1 kW. 275.2 Zagreb (Jugo-Slavia). 0.35 kW. pp. 472, 0 540 illustrations d Hal 
Porsgrund (Norway). 0.7 KW. 975.2 Madrid (Radio-Castilla), EAI4. 3kW. grams. Published by Chapman and Has 
Frankfurt (Germany). 10 kW. 275.2 Norrköping (Sweden), SMVV. 0.25 kW. Ltd., London. Price 30s. net. 
Rome (IRO). 3 kW. 275.2 Angers (France) (Raʻlio-Anjou). 0.5 kW. 
Moscow (Radio-Peredatcha). 2 KW. 272.7 Cassel (Germany). 1.5 kW. 0 o Oo 
Göteborg (Sweden), SASB. 1 kW. 278.7 San Sebastian (Spain), EAJ8. 2kW. 
Berne (Switzerland). 1.2 kW 272.7 Danzig (Germany). 1.5 kW. i One- Vue 
S ao). 13 kW. 265.5 Antwerp ( 0 a 0.1 kW. ee 1 ae ne 1 
Bremen (Germany). i ; . Malmö (Sweden), SASC. 0.5 8 ircuits.’’ . y atkins. „ AA, 
Cadiz (Spain), EAJ3. 0.55 KW. 2542 Malaga (Spain), EAJ 25 1 kW. me 86 di i ms. E a niii hae 
Falun (Sweden), SMZK. 1.5 kW, 254.2 Kalmar (Sweden), SMSN, 0.25 kW. I 1agrams. xpiaining, fans 
1 5 5 kW. Si 1105 eran): 1.5 kW. language, the theory and „ j 
Mont de Marsan (France). 0.3 kW. 1 Montpellier (Frauce). 1 kW., 7 : -valy ircuits with 06:2 
Warsaw (Poland). 1.5 kW. 252.1 Sletta (Germany), 0.45 kW. P and eee ae ngs the wri? 
Hamburg, ha, in Morse. 10 kW 252.1 Säffle (Sweden), SMTS. 0.5 kW. of circuits actually tested by 1 
1 . (20 (Rad. du Midi). 2 KW ae Poo (Sweden). 0.25 . and notes on their e 
anchester (22 V). 1.5 kW Gleiwitz (Germany). 1.5 kW. : : i S. 
Stuttgart (Germany). 1.5 kW. 245 Toulouse (France), PTT. 2 kW. Published by Sir I sage N 
Madrid (Union Radio), EA] 7. 6 KW. 943.9 Trondjhem (Norway). a Ltd., London. Price 3s. 6d. net. 
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TREASURE 
TROVE! | 


T is one of the conventions of high 
romance that the discovery of 
hidden. treasure should always be 

preceded, accompanie | and followed 
by hazards and hard labour, punc- 

tuated by bloodshed and violent 
death. There never has been, and | 
| 


probably never will be, any easy 
way to the acquisition of material 
wealth. 


if]: 
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Broadcasting, however, has opened 
up the treasure caves of the ether 
to all who have ears to hear. It has 
not, of course, smoothed the path of 
the seeker after Spanish doubloons 
or Inca gold, but it has made avail- 
able to all the vastly greater treasures 
of good music. It has ransacked 
the world for your pleasure and 
entertainment. Armed with a wire- 
less receiver you can bring into your 
home, hour after hour, night after 
night, those grand and incorruptible 
treasures which give joy and solace 
to the mind. 


You can obtain these treasures easily 
and without physical hardship, but 
you cannot get 
them without 
good valves. 


B.T.H. Valves are designed and made to give absolute purity 
of reproduction. They will bring you the golden treasures of 
music without the dross of distortion or anything to mar the 

| perfect beauty of the original rendering. 


The British Thomson-Heuston Co, Ltd., Crown House, Aldwych, Landon . C. 2. 


Advertisements for “ The Wireless World *’ are only accepted from firms we believe to be thoroughly reliable. 
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Here is the Plate 


plate used in the Oldham H.T. is as 
as those used in 
larger Oldham Accumulators. 
d to retain its active material. It 
is stout to prevent buckling. 
first to last it is thoroughly well 
made and built to give good honest 


accumulator. 


_ Activation Process. 


ling or sulphation. 


VERY cell in an Oldham 
H.T. is a miniature 2-volt 
accumulator. The glass con- 
tainers are of the best quality—and 
capable of withstanding any amount of 
rough usage. Compare them with 
flimsy test tubes sometimes used. We 
want ours to last for several years and 
we build them to give good service. 
Laok at the illustration again. Note the 
generous sump below the plates to catch 
the inevitable mud which is sure to 
collect after a time. This is evidence 


HE plate is the heart of any 
A better plate ob- 
viously means a better accumulator. 
That used in all Oldham Accumulators rib 
is made under the famous Oldham Special 
This in itself is a 
guarantee of longer life free from buck- 
Observe that the 


—here is the Cell 
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carefully constructed 


service. 


of careful design. Without this “muid 
space current would leak away at:. d 
your battery would not hold its charge. 
Observe also that there is amp'e room 
for tke electrolyte to circulate con- 
tinuously around the plates. And when 
the accumulator is put on charge the 
acid spray cannot splash out of the 
vent. Finaily, don’t forget that every 
Oluham can be tapped at each two 
volts. A critical H. T. voltage is 
often invaluable for long distance 


reception, 
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It is 


From 


60 volts 
complete 
asthis 


53/6 


Gives the regular 
power flow which 
guarantees per- 
fect reproduction. 


—and here is the Oldham H.T. Accumulator 


T is bristling with good ideas. Take 
its portability, for instance. 
H.T. Accumulator has to be recharged 

periodically— you'll want to buy one that 
can be conveniently carried down to the 
Charging Station. The stout handle on 
the Oldham makes carrying a very simple 
matter. 

Perhaps you may only want 60 volts to- 
day, but if you add a power valve to your 
Set you'll be certain to need a higher 
H.T. voltage. If you buy an Oldham, 


Iod. per volt 


60 volts, £2-10-0 100 volts, £4-3-4 
80 volts. £3-6-8 120 volts, £5-0-0 
Solid Oak Base 3/6 extra 


Mention of ‘ The Wireless World,” when writing to advertisers, will ensuie prompt attention. 


Every 


that problem is solved for you. All 
Oldham H.T. Accumulators are made on 
the unit system. Each unit consists of 
20 volts. Add as many of them together 
as you like. One tier of three rows for 
60 volts, two ticrs each of three for 120 
volts and a similar arrangement for 40, 80 
or 100 volts. To steal a slogan from a 
famous bookcase it is “ always complete 
yet never finished. With an Oldham 
you will be ready for anything. The 
framework of the Oldham H. T. is solidly 


constructed of oak. It is a hand 
piece of apparatus. When fitted v 
its lid and base it is ready to take 
place in any room. Finally, a word & 
advice: The capacity of the Oldham 5 
big—no less than 2,500 milliampere hous 
It will serve any Set even if fitted wt 
power valves. Always judge a HT 
Accumulator by its capacity. If yous? 
been used in the past to H.T. dry Er 
teries a revelation awaits you when y% 
change over to an Oldham. 


OLDHAM & Son, Ltd 
Denton, Manchester 


London Office & Service Depot: 
6, Eccleston Place, ST. 
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A Section Devoted to the Practical Assistance 


USING THE CARBORUNDUM 
DETECTOR. 


There seems to be a definite revival 
of interest in the carborundum detec- 
tor, partly due, no doubt, to the fact 
that it is now more easily obtainable 
both in the cartridge“ and un- 
mounted forms. When comparatively 
weak signals are to be received, it is 
well known that the application of a 
bias voltage is necessary, and the cir- 
' cuit shown in. Fig. 1 is, under cer- 
tain circumstances, a useful alterna- 
tive to the more usual potentiometer 
method, particularly when panel 
space is limited. 

A consideration of the diagram will 
show that the dry cell, the resistance 
R, and the crystal are connected in 
series. By varying the value of the 
resistance, the voltage dropped across 
it (and consequently that applied to 


Fig 1.—A crystal receiver with 
carborundum detector. 


the crystal) is changed. In practice, 
it is found that a value of 200,000 
ohms is often about the best, although 
it must be remembered that the 
characteristics of individual detectors 
vary considerably, both as regards 
their resistance and the applied volt- 
age necessary for best rectification. 

A large condenser (C) is connected 

A 27 


across the resistance and serves to by- 
pass the pulsating rectified currents, 
to which it offers a comparatively low 
resistance. Its value should be not 
less than 0.25 mfd.; a considerably 
larger one may be used if available. 

A switch may be fitted to break the 
battery circuit when the receiver is 
not in use, but this is hardly neces- 
sary, as the current passed is very 
small, due to the presence in the cir- 
cuit of high resistances. 

The correct polarity of the battery 
can best be ascertained by reversing 
its connection; in one position its 
presence will have a distinct weaken- 
ing effect on signals. 


0000 


GRID BIAS. 


Frequent mention has been made, 
in these pages and elsewhere, of the 
fact that amplitude distortion or 
overloading is more serious in a resist- 
ance L.F. amplifier than in a trans- 
former-coupled instrument. The same 
remark is, of course, true of choke 
coupling, as a grid condenser is also 
necessary in this arrangement. 

The best and most certain way of 
avoiding overloading is to use large 
power valves, with adequate H.T. 
voltage, but unfortunately this is 
a somewhat expensive matter; the 
first cost and v keep of such valves 
is higher than that of the ordinary 
types. Much may be done, however, 
by working the set to its best advan- 
tage, and it is always better to be 
satisfied with moderate volume and 
freedom from distortion than to run 
the set up to its limit of sensitivity, 
with consequent overloading on loud 
passages. | 

While the effect of a slightly exces- 
sive amount of negative grid hias 
will, in the case of a transformer 
amplifier, be about as bad as when 


of the Beginner. 


an insufficient voltage is applied, it . 
should be remembered that different 
conditions obtain with resistance 
coupling, and, generally speaking, it 
will be better to err towards the use 
of too much bias rather than too little. 
In other words, if the output valve is 
to be operated up to the limit of its 
capacity, it is less harmful if excep- 
tionally large voltage swings give rise 
to rectification, due to encroachment 
on to the lower bend of the curve, 
than that they should start the flow 
of grid currents by causing the grid 
to become momentarily positive with 
respect to the filament. 
O00 00 
CONDENSER SWITCHES. 

It is sometimes desirable to have 
an casy control, in steps, over the 
total amount of capacity in circuit, 
particularly in ‘‘ tone changing cir- 
cuits. For this purpose some form 
of switching device can be arranged 
on the lines shown in Fig. 2. The 
first (a) allows any one of the 


Fig. 2.—-Condenser selector switches. 


individual condensers (which will, 
of course, be of different capacities), 
to be included in circuit, and is the 
most generally useful. The second 
(b) requires a switch with a wide 
blade. which, as it is -rotated, will 
short-circuit all the studs over which 
it passes. The capacities of the indi- 
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vidual condensers are thus added 
togetlier as contact is made with the 
different studs to which they are 
connected. 

Where fine control of capacity is 
necessary, a variable condenser may 
be connected across the leads to the 


external circuit. 
O O0 0 030 


SAFEGUARDING POWER VALVES. 
When working a valve with a high 
H.T. voltage, perhaps even exceeding 


Wireless 
World 


the maximum recommended by the 
manufacturers, it is as well to make it 


a rule never to break, even momen- 


tarily, the circuit to the grid bias bat 
tery while the filament is glowing. 
Unless this precaution is observed, a 
very heavy anode current will flow 
when the grid is at zero voltage (as is 
the case when its circuit to the fila- 
ment is open ') and the valve may 
be injured, or, at best, its useful life 
will be reduced. 


DISSECTED DIAGRAMS. 
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It is therefore recommended. Lefer 
an experimental change in bias voka 
is made, that the filament should :- 
switched: off. Alternatively the H. 
feed lead to the particular valve = 
question may be disconnected, but d. 
course cannot be considered as prete- 
able, particularly when there is r 
iron-cored inductance (L.F. chok: 
L.F. transformer or loud-speaker! a 
series with the anode which may pro 
duce a high back E.M.F. 


Stepsby-step Wiring in Theory and Practice. 
No. 49(b).—A Single-valve Reflex Receiver. 


(Concluded from last week's issue.) 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 


practice in the construction of various typical wireless receivers. 


Provided that suitable components 


are chosen, the arrangement shown below is capable of giving very loud signals with a minimum 
upkeep cost. 


0101010101010 


The detector circuit is completed through the primary of the L.F. 

Note that the crystal is connected across only a 

part of the inductance, in order to reduce its damping effect, and 

that the low-potential end of the tuned transformer secondary 
is connected to the L.T. for additional stability. 


transformer. 


while an 


frequency currents. 


The prospective constructor is advised to read an article on this subject which appeared 
in “The Wireless World” for October 26th, 1926. 


b 


1 
TLLEPMONE ®* 


An H.F. hy pans condenser is connected across the crystal output, 


F. choke is inserted to assist further in deflecting bigh- 
The use of this latter component is by . 

means essential, but is often helpful. The negative side of the 

low-tension battery is connected to earth. 


AS 
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Events of the 


PLAUSIBLE OBJECTION TO 
WIRELESS. 

The Dewsbury Guardians have decided 
not to install a wireless set in the local 
infirmary. One Guardian objected, on 
the grounds that the innovation would 


5 1 


make the place too attractive“! 
0000 


WHAT IS SATISFACTION? 
Harold Greenwood, of  Ramsgill, 
Yorks, who was last week fined 10s. and 
30s. costs for installing and operating a 
wireless set without a licence, remarked 
that he did not think a licence neces- 
sary, as the set was not working to his 


satisfaction. 
0000 


THE MAN NEXT DOOR. 

When a man told Mr. Clarke Hall, the 
Old Street magistrate, that he had 
stretched his aerial across his neighbour’s 
garden, but had been requested to re- 
move it, Mr. Hall said: Your neigh- 
bour owns everything above his property 
right tp to Heaven, and l am afraid you 
will have to take your aerial down.” 

000 


LICENCES FOR THE DEAF. 

Many deaf mutes are able to hear 
broadcasting by means of headphones, 
and most wireless enthusiasts will 
readily concur with the suggestion re- 
cently made that the Wireless Tele- 
graphy (Blind Fersons Facilities) Bill 
should be amended to grant deaf mutes 
free receiving licences in the same way 
as blind persons. 
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SUCCESS OF NATIONAL WIRELESS 
WEEK. 
Already there are indications that 
National Wireless Week, with its slogan 
„Let Your Friends Listen.“ has borne 
fruit, though its ultimate effect upon the 
popularity and growth of broadcasting can 
only be judged over an extended period. 
In an interview with Mr. Sholl, Editor 
of The Wireless Trader and organiser of 
National Wireless Week, a representative 
of The Wireless World was informed that 
especially encouraging reports had been 
received from Belfast and also from the 
South Coast, Brighton apparently being 
one of the centres where public interest in 
wireless is becoming increasingly evident. 
As far as present reports go, said Mr. 
Sholl, „the Week was a success, but we 
must, of course, reserve judgment until 
later in the season.” 
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Week N 


in Brief 


QUARTZ CRYSTALS, 


At the ordinary meeting this evening 
(Wednesday) of the Radio Society of 
Great Britain, Mr. A. Hinderlich, M.A., 
will lecture on Quartz Crystals and 
Practical Circuits.” 

oOo OO 
WIRELESS LIE SENSE. 

Wireless pirates are entitled to no 
more sympathy than the man who walks 
into a theatre without a ticket in the 
hope that no one will notice him. They 
have the lie sense but not the licence. — 
Mancheater Ereninq News. 

0000 

CONCERTS ON RUSSIAN TRAINS. 

Passengers on the Moscow-Leningrad 
express now enjoy broadcast concerts 
while en route. The Soviet authorities 
have just installed an experimental equip- 
ment on this train, and if the venture 
poes popular other trains will be simi- 
arly equipped. Each compartment con- 
tains wall plugs for loud-speakers and 
telephones. 


Review. 


CANADIAN RADIO BOOM ? 

A wireless boom in Canada is foretold 
by the Department of Commerce, Ottawa. 
All preyious records for the sale of wire- 
less apparatus will probably be broken 
during the next few weeks. Canada now 
possesses 67 broadcasting stations. 


O0 000 
WIRELESS ON TANKS, 
Wireless direction of tanks was a 


feature of the armament display witnessed 
by the Dominion Premiers at Cam- 
berley on November 12th. During 
the maneuvres the visitors were shown 
how a body of tanks can operate together 
in warfare by means of wireless instruc- 
tions from the officer-in- charge. For- 
merly each tank was a separate unit, out 
of touch with H.Q. 


0000 
BROADCASTING PICTURES. 
Probably within the next fortnight the 
Radiola Station in Paris will begin 
broadcasting pictures. These transmis- 
sions will be for the benefit of listeners 
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WIRELESS AND THE BLIND. Appropriately enough, in view of the introduction of 
Captain Fraser's Bill for granting free licences to the blind, the B.B.C. invited the 
men of St. Dunstan’s to 2LO on Saturday, November (3th. Captain Eckersley is 


here seen explaining to the visitors the mystertes of the microphone. 


Captain lan 


Fraser, M P., wili be recognised on the left. 
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who have installed the“ telectograph,” 
a picture- receiving outfit somewhat 
similar to that described in The Wireless 
World of March 24th last.. The “ telecto- 
graph "is being produced for amateurs 
at a cost of £10 to £12. The experiments 


are under the control of the well-known | 


inventor, Mr. T. Thorne Baker. 


C000 
SHORT WAVES ELIMINATE 
INTERFERENCE. 
Amateur interference with broadcast 


programmes, according to the American 
Radio Relay League, is now a thing of 
the past. This happy state of affairs is 
ascribed to the use of short waves by 
Amateurs and the great improvement in 
broadcast receivers. 
j 00.00 
WIRELESS BOOMING IN CEYLON. 
Broadcasting is developing slowly but 
surely in Ceylon, writes a correspondent. 
During September the total number of 
applications for receiving licences was 
twice as large as in any previous month. 
The increased public interest is due to 
the great improvements introduced into 
the broadcast programmes. 
0000 


AMERICAN WIRELESS IMPROVEMENT. 
A marked improvement in the financial 
position of the Radio Corporation of 
America is disclosed by the figures for the 
quarter ended September, as compared 
with the period to June. The three 
months yielded surplus profits of 
$2,116,100, the previous quarter yield- 
ing $82,000 only. 
0000 
BROADCAST CONCERTS ON THE 
PHONE 


The proposed scheme for the distribu- 
tion of broadcast programmes in Holland 
by the ordinary telephone service, already 
referred to in The Wireless World, was 
brought into operation by the Hague 
Municipal Telephone Service on Novem- 
ber Ist. 

The ordinary telephone service is not 
affected. When a subscriber receives a 
call the broadcasting connection is 
switched off automatically. i 

0000 


AMATEURS AND AN EXPEDITION. 

Through the agency of a portable 
short-wave transmitter, the Roosevelt 
River of Doubt ” Expedition now pene- 
trating the Brazilian jungle region is 
being kept in constant touch with the 
United States. Many American amateurs 
in the Eastern States pick up the expedi- 
tion messages nightly, and the news is 
conveyed by wireless to the New York 


apers. 
pap 0000 


BRANDES VALVE RECEIVERS. 

We regret that, owing to an oversight, 
the particulars regarding the receivers 
made by Messrs. Brandes, Ltd., 296, Re- 
gent St., W.1., were omitted from our 
Buyers’ Guide on 10th inst. These well- 
known sets are:—(a) Brandset II, in 
polished walnut cabinet and arranged for 
1 detector and 1 L.F. valve, price 
£6 10s. Od. (b) Brandset III, a similar re- 
ceiver but with 1 detector and 2 L.F. 
valves, price £8 10s. Od. No plug-in coils 


are required; the standard coil is tunable — 


for Daventry. The prices given do not in- 
clude valves, batteries or other accessories. 
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„THE BROADCASTING DEBATE. 
BY OUR PARLIAMENTARY CORRESPONDENT. 


For several hours on Monday, Novem- 
ber 15th, the House of Commons dis- 
cussed the futuré of broadcasting and 
the conditions of the grant of the 
Charter to the new Corporation. There 
were some criticisms, but eventually the 
necessary supplementary estimate of 
£295,000 was agreed to without a division, 

Sir William Mitchell- Thomson, the 
Post master-General, in introducing the 
estimate, referred first of all to the 
growth of broadcasting, and went on to 
point out the necessity for some State 
interference to prevent chaos, and re- 
viewed the work of .the Crawford Com- 
mittee and the character of the new Cor- 
poration. | 


LATEST IN AMPLIPIERS. 
Marconiphone speech amplifying equip- 
ment as used in the Armistice lebra- 
tion at the Royal Exchange, London. 


The new 


Fewer amplification stages are now used 
owing to the extreme sensitivity of the 
Marconi-Reisz microphone. 


Organisation. 

As regards the organisation of the 
service, the Corporation would, he said, 
be given an absolutely free hand, but 
Mr. J. C. W. Reith would continue to 
be the chief executive officer, and it was 
the general intention of the governors to 
take over the whole of the existing staff 
of the B.B.C. on January Ist. On 
March lst last there were 1,964,000 
licences; on October 31st, 2.097, 000; and 
it was estimated that if trade revived 
there would be on March šlst next 
2,200.000 licences. The cost of collecting 
the licence duty would be done in the 
long run at 12} per cent. of the gross 
revenue, and so from the gross revenue 
there was deducted 124 per cent. to reach 
a net figure to be apportioned between 
the Exchequer and the dividing authori- 
ties. So far as the immediate financial 
position was concerned, he was satisfied 
that the revenue would be adequate. In 
the first eighteen months of the opera- 


department. An 


the old company it receivec 
£177,000. For the year ended March 
dlst, 1925, the revenue was £489,000; 
for the year ended March S3lst, 19%. :! 
was £500,000, and for the current 
financial year the company for nine 
months and the Corporation for three 
months would. receive £732,000. If, as 
was anticipated, the listeners reached 
2,200,000 on March 31st, 1927. the Cor 
poration would receive in its first finar- 
cial year £805,000, and if the listeners 
increased by another 200,000 in the ful. 
lowing year the Corporation would re- 


tion of 


ceive £866,000. The State retame 
£159,000 this year, next year it would 
retain £245,000, and the year afte 
£271,000. 


Government Control in Emergency. 

Powers of control over the waveband 
had been retained, and a provision has 
been inserted in the Charter that th- 
Corporation should broadcast matter ‘i 
requested to do so by a governmer! 
important  provisice 
was that of the resumption of full cat. 
trol over the service by the Government 
in case of national emergency—an abso 
lutely necessary and vital provision. 
Subject to those limitations, he proposed 
to give the Governors the greatest pos- 
sible liberty within the terms of the 
Charter. His desire was to make the 
broadcasting service not a Department of 
State, still less a creature of the Exew- 
tive, but, so far as was consistent with 
Ministerial responsibility, an indepen- 
dent body of trustees. 

Governors’ Remuneration. 

Viscount Wolmer informed Sir Wahe: 
de Frece that, under the Articles of Asso 
ciation of the British Broadcasting Com- 
pany, the remuneration of the directors, 
apart from the emoluments of the manag- 
ing director, was limited to £500 a year 


_ for the chairman, and £200 a year for each 


of the nine other members of the board. 
The Charter provided that the Governors 
of the new Corporation might receive re- 
muneration not exceeding £3.000 for the 
chairman, £1,000 for the vice-chairman. 
and £700 for the other Governors. In 
1924 a bonus of £2.000 was paid to the 
directors of the British Broadcasting 
Company. The directorate of the Cor- 
poration were precluded by their Charter 
from accepting any bonus. 


Composition of the Board. 

Sir Walter de Frece asked, further, 
why, in view of the fact that entertain 
ment formed the bulk of broadcasting 
programmes, steps were not taken in con- 
stituting the board to include persons 
with special knowledge of entertainment‘ 

Viscount Wolmer said the Government 
had accepted the recommendation of the 
Broadcasting Committee that the govern- 
ing body should not be composed of per- 
sons representing various interests, t 
should be persons of judgment and in- 
dependence. They would have every 
opportunity of technical and expert ad- 
vice from advisory committees and the 
staff of the British Broadcasting Company 
which they would take over. 
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Build your own loud speaker 
for Christmas—here in 4 weeks 


DO YOU KNOW you can build yourself a loud speaker for less than 
the price of a pair of telephones, which, will yet be equal to any 


expensive loud speaker you can buy at the price ? 

Tens of thousands of people have done this—and what they have done you can 
also do. 15 . $ à 
Go te your dealer—ask him to on his most expensive loud speaker. Then put 
the same horn on the LISSENOLA and see if you can notice any difference. 
When you get the LISSENOLA home you can build a horn yourself for a few 
pence—easily—from the full size diagrams and clear instructions given with each 
unit, thus providing yourself with a complete instrument equal to any expensive 
loud speaker B hay have ever heard, and saving you many pornos: 
The LISSENOLA is obtainable and demonstrated, like all Lissen Radio parts, at 
all good radio stores. Or send postal order direct if any difficulty. No postage 
charge, bat please mention dealer’s name. i y 


The Lissenola in- 
stany converts any 
gramophone into a radio 


loud speaker. Full directions and 


full-sized patterns for 
niaking this horn are 
given with every 
JL issenola.“ 


A cone diaphragm loud 


speaker can easily be The “© Lissenoia” Reed 
constructed. The sllus- Attachment (patent 
bration shows one method pending) for use with 
of mounting io the cone diaphragm loud 
“i Lessenola,” speakers. Price 1/-. 


The LISSENOLA 


Hear it before you buy—at your dealer’s—before the week-end. 


LISSEN LTD., 21-25, FRIARS LANE. RICHMOND. SURREY. 
Managing Director: THOMAS N. COLE, ‘ 
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Advertisements for “ The Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 


LEAKY CONDENSERS WASTE 
ENERGY — 
Fit LISSEN and save it—these smali con- 
Gensers deliver all their stored up energy. 
m 


The folowing capacities are made 
(LISSEN alse make an improved Mans- 


_ bridge type in the higher capacities). 


"0001 te 001 1/- each (much reiuced). 
002 to 006 1/G each (much reduced). 


Note the new case which enables the 
LISSEN Condenser to be used upright or 
fiat. At present the new case is availiable 
only in the most used capacities, but will 
quickly become a LISSEN standard. 


LISSEN LEADS THE WAY 
WITH A BETTER MANS- 
BRIDGE TYPE— 


The new LISSEN is unlike all ethers. 
Alone of this of condenser it has a 
spe:ially of case which makes it 
impossible for the condenser te short cir- 
cuit on to the outer case. Ail other Mans- 
bridge condensers have metal cases. 
The LISSEN case is a protection to the 
user in any cireuit 3 
te the electric mains. And due to 
our new policy ef direct te dealer distri- 
bution the new LISSEN condensers cost 
no more than the ordinary type. 


1 


P 


J eee iu i 


01 to 0 2/4 
1 2/6 
2 2.8 
2 3/- 
5 3.4 
10 mid. 3/10 
20 mid. 4/8 


LISSEN GRID LEAKS THAT 
DEFIED BOTH RAIN & SUN. 


Du the summer of 1925 a case o? 
LISSEN Fixed Grid Leaks was left en our 


tactery reof—seaked by rain and baked 
by sun, yet the resistance in cach grid 
leak never altered. 


All — one price, previously 1/8. 
. 


SMALL PARTS ARE BEST 
IF THEY ARE LISSEN. 
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TESTS 


(1) The filament current must be 
right for a given filament 
voltage. 


(2) The total emission of electrons 
from the torodium filament 
must exceed a certain figure 
which gives a very big factor 
of safety. | 


(3) The voltage amplification of the 
valve must be right. 


(4) Every valve is tested for mutual 
conductance, i.e., slope (milli- 
amps. per grid volt). 


(5) The merit of the valve as 


2 
indicated by * must reach 
the very high standard estab- 


lished by the designer. 
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Allee; 


One of the Panels on 


Do you buy your valves “made to measure“? Or are you prepared to put up with any kind e 
valve provided it looks all right and the fila ment is intact? 


When you buy an S. T. you know that it has been made to the strictest measure and complies with t 
specification of John Scott-Taggart, F.Inst.P., A.M.I.E.E. It is not sufficient to test a valve të 
„emission and then hope for the best. It is certainly possible to turn out a cheaper valve this w 
or to make a greater profit, but it is not sound business in the long run. The slightest laxity 
testing, the admission of “ border line” cases, or any other compromise might be a great tempta u 
but however big the demand may be, the testing staff of S. T. Ltd. proceeds Icisurely, critically. a 

conscientiously with its work. 
The tests for every S. T. valve include a general factory test followed by a scientific laboratory E 
carried out on a panel identical with the one illustrated. Measurements are taken on seven Span; 
precision meters which indicate filament voltage, filament current, anode voltage, anode current. 9 
voltage and grid current (in microamperes). Measurements are taken for the tests given above. 
A considerable number of valves are rejected on these tests which to many may seem unnecess 
severe and complicated. Those that pass the tests are tried on actual broadcast signals, the diffets 
types being tested in a special set in the actual positions they will occupy, e.g., H.F., detector, pos 
etc. A dead silent “background” is insisted on here, as valve noises would not show up “8 


TYPES AND PRICES. 


2 VOLT. 4 VOLT. 6 VOLT. 
1e 4b 25 / | on A 14/- „ ggg 18/6 
Sag eee he eee 
O15 amp. 18/6 | S.T.43 0-25 amp. 22/6 | 5.7.63 0°25 amp. 22/6 
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‘HEM YOURSELF!” 


Saen: 


TESTS 


(6) The impedance of the valve must 
be within certain limits. 


(7) The straightness of the dynamic 
curve is ascertainable from 
the readings. 


(8) Uniformity of the valves and 
correct relative spacing of 
the electrodes are tested by 
ascertaining the position of a 
given characteristic curve 
relative to the grid zero 
ordinate. 


(9) The very high vacuum obtained 
by the Barguet process is 
measured by the ionisation 
system, using a special meter 
which reads to a fraction of a 
microampere. 


(10) The perfect insulation, internal 
and external, of the valve is 
ensured. 


Atem 


Aae eee 


lectrical tests are made. 


previous test. Tests to see whether a valve has any tendency to be microphonic are carried out at 
this stage. Very few valves are rejected when tested on signals, but the fact that an occasional valve 


5 


is “found out ” makes it necessary, to our mind, to include the test. . 


The successful valves are now ready for despatch, but before any batch is sent out they are once more 
put through their paces on a second panel exactly as before. The ten rather laborious tests are made 
again by a different test assistant. 


The supervision of the final “aerial” and laboratory tests is in the hands of Mr. John Scott-Taggart 


himself, who initials every carton in which an approved valve is packed. 


Every S.T. valve is a picked valve. You can come and pick your own if you like. You can call at 
2, Melbourne Place, Aldwych (next to Australia House), and yourself check our measurements on one of our 
panels. We can cen to make such an offer because it is a matter of personal pride with us that we 


regard every valve as a separate scientific instrument, in spite of its foolproof and robust construction. 


ereover, you can always bring your valve back and have it tested at any time. 


Every valve is marked and has a pedigree which we record, and we never lose interest in a valve which 


5 once passed the Scott-Taggart specification. It is hall-marked, and we never forget that on its 
Performance and life our reputation depends. 


If you cannot buy a valve from your local dealer, write direct to us, or call. All valves will be sent by post, insured Ly us against 


reakage. C.O.D. orders executed on re ceipt of postcard. Send for folder containing full description and curves to: — 


S. T. LIMITED, 
2, Melbourne Place, Aldwych, London, W. C.2 = 


(next to Australia House). 
Telegrams: Esteevalve, Estiand, London. Telephone: City 7269. 
A33 Advertisements ſor The Wireless World“ are ¿nly accepted from firms we believe to be thoroughly reliable. ' 
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- SIEMEN 
H.T. DRY BATTERIES. 


22 


FOR SEE THAT 
STEADY THEY BEAR 

PERSISTENT THIS 
TRADE MARK! 


SERVICE. 


REG. TRADE MARK. 


TALK No. 3 
Testing a H.T. Dry Battery 


Considerable misapprehension appears to exist regarding 
the correct method of testing a H.T. dry battery. To be of 
any value such a test should only be made with a high 
resistance moving coil voltmeter having a resistance of 
at least 100 ohms per volt scale. The internal resistance 
of the battery increases with use and age, but its internal 
resistance is relatively not of much importance in view of the 
high internal resistance of a thermionic valve, i. e., from about 
8,000 to 30,000 ohms. A battery having a high internal 
resistance may still be capable of supplying the maximum 
current required to operate the receiving apparatus, provided 
its overall voltage is sufficiently high. Even a high-grade 
moving coil voltmeter having a resistance of 100 ohms per 
volt of scale will take a current of 10 milli-amps at its full 
scale reading, and it can be assumed, therefore, that if a 
battery shows a good voltage on such an instrument it will 
give at least the same voltage when delivering current to 
the receiving apparatus. 


Testing sections of a H.T. battery by means of a 
flashlight bulb is not recommended. It will certainly 
indicate the ability or otherwise of a battery to light such a 
lamp, but is an extremely unreliable method of determining 
whether the battery is still capable of being used for H.T. 
purposes. The usual flashlight bulb takes a current of from 
200 to 300 milli-amperes, and although a battery which has 
seen considerable service may not be able to give this discharge, 
it may still be perfectly capable of supplying the very much 
smaller current required for H.T. purposes. Incidentally, the 
practice of connecting a wire across an apparently “ dead 
section is usually a certain methed of damaging the entire 
battery and is strongly deprecated. 


The above ts an extract from our new Catalogue No. 650, “ Siemens 
Radio Batteries,” which will assist you in the selection of the 
correct size of battery to be used for any radio purposes. It also 
contains a large amount of practical information on the CARE 
aud MAINTENANCE of radio Batteries. 


cop will be sent post free on application to 


SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18 
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— 
Don't play with fire! 


(Ione an ordinary 
300 volt Condenser 
in your Battery Elimin- 
ator is like using a fret- 
saw to fell a tree. It 
was never meant for the 
job. For your Battery 
Eliminator it is too much 
to expect an ordinary 
Condenser tested to 300 
volts D.C, todo the work 
of a 600 volt T.C.C. Con- 
denser specially made 
for Battery Eliminators. 
You have no guarantee 
that it will stand up to 
the necessary pressure 
for a long period. Don't 


run unnecessary 
risks ! Play for safety 
and see that your 
Battery Eliminator 
utilizes T.CC 600 
volt D.C. Test Mans- 
bridge Condensers. 
They are guaranteed 
They are reliable 
They are safe. The fact 
that they have been 
used on domestic lighting 
supply for many years 
is proof of their worth 
The score of years 
which are behind every 
T. C. C. Condenser— years 
brimful of experience in 
manufacturing targe 4+ 
ton power Condensers 
and little 2-ounce Mans- 
bridge Condensers. 
(millions of them) 
sufficient to commend 
them. A hasty choice may 
mean endless trouble. 
Pause before you choose 
your Condenser — then 
you'll buy T.CC 


7 1 
g conden 


densers for Battery Eliminators come m 


Q T. C. C. 600 r0lt D.C. Test Mansbridge Con- 


capacities of 5, 1, 2, 4, 5, 8 and 10 mfds. 


T. C. C. 


Condensers 


(Tested and Guaranteed) 
for Battery Eliminators 


Advt. Telegraph Condenser Co.. Ltd.. N. Acton, W.3 
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Our title pic- 
ture gives an 
a accurats 
illustration of 
the receiving 


aerialand 


OO hOB be OO AE OE SE BT 
Way, 


AVA AV AVA, 


$e reflector 
K syslem at the 
Bridgwater 

station. 
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land situated near the village of North Petherton, 
24 miles south of Bridgwater, Somerset, the site 
theing three-quarters of a mile from the main Bridgwater- 
Taunton road. It is about 6oft. above sea level, with 
pen country around it in all directions, so there is no 
sereening to interfere with the reception of signals. 


Š - Buildings. 


The buildings are of brick, and are divided into two 
nain sections—the engine room and the receiver room and 
Jfices—joined by a short covered passage. The con- 
tinuity between these two sections is definitely broken, to 
avoid the transmission of vibration from the engines to 
the receivers. 

i Power is generated by two 18 h.p. Aster two-cylinder 
petrol-paraffin engines direct coupled to two Metropolitan- 
Vickers 10 kilowatt dynamos supplying power at 110 

volts to the main switchboard, for charging the battery 
sed for lighting the station, and for driving four motor 

generator sets manufactured by the Crypto Electrical 

Company. Two of these sets are for charging the four- 

cell filament batteries and two for charging the 110- 

ell anode batteries. The plant is thus duplicated 

throughout. i 

fd 
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HE Bridgwater Beam Receiving Station is built on. 


——— eee 
N. N ͤ ͤ· . 2 * 1 


Apparatus at the Bridgwater Receiving Station. 


Adjoining the engine room are the station stores and 
station battery room. The station battery is a 60-cell 
battery by the ‘Tudor Accumulator Co. of 132 ampere- 
hour capacity. 

The filament and anode battery room contains two 760- 
ampere-hour four-cell filament batteries and two 30- 
ampere-hour 1ro-cell anode batteries by the Tudor Accu- 
mulator Company. 

The receiver room is at the west end of the block. 
The receivers stand near the west wall where the feeders 
enter the building. At right angles to the receivers is 
a table for the recording apparatus and land-line instru- 
ments. The received signals are put direct to line, 
through A.T.M. high-speed relays, and, when required, 
can be checked for formation by means of undulators. A 
Wheatstone transmitter is also installed for testing 
purposes. 


A Post Office omnibus sounder circuit connects the 


Central Radio Office, in London, with the Bridgwater and 
Bodmin stations for control purposes, and there are, in 
addition, two direct telegraph lines to London for the 
transmission of received signals to the C.R.O. 


The Receivers. 


The Bridgwater receivers are arranged for reception 
of signals from Canada on a wavelength of just over 26 
metres. As an alternative, the receivers may receive 
signals from Canada on a different wavelength using the 
other aerial bay. The call letters of the Canadian 
transmitting station are CG. 

The masts, receiving aerial, and feeder system are 
duplicates of those at the Bodmin beam transmitting 
station, except that the feeder tubes at the receiving station 
are slightly smaller than those at the transmitting station. 
The receiving masts are erected at right angles to the 
direction from which the signals are to be received, their 
exact orientation being: Canadian line of masts, 158° 


r 


13” W. of true North ; South African line of masts, 72° 
z“ East of true North. The effect of the reflector wires 
is not only to screen the aerial from signals coming from 
behind, but also to reflect back to the aerial energy re- 


ceived from the front of the system. Providing that the 
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The Wireless Beam.— 

incoming signal from the 
front of the system is of the 
wavelength for which the 
aerials and reflectors are 
tuned and spaced, the energy 
received upon the latter is 
reflected back on to the aerial 
exactly in phase with that 
directly induced. This 
affords a very considerable 
increase in the energy re- 
ceived as compared with a 
broadcast or non-directional 
aerial. By means of trans- 
formers and the special de- 
sign of the feeder system, 
the energy of all the aerial 
wires is added and the total 
energy conveyed to the re- 
ceivers, via the main feeder 
tubes, which terminate at 
what is known as a feeder 
unit of the receiver. 

There are two Marconi 
short-wave beam receivers at 
Bridgwater, which are used | 
for reception from two direc- f|} Sp ae 
tions, namely, from Canada g A 
and from South Africa. m SS 
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order to avoid interaction Control panels of the South African and Canadian receivers at Bridgwater. 


between the circuits, as they 

are worked on a common battery system, the frequency of 
the bands of the first filter amplifiers and the two second 
filter amplifiers, which wil! be described later, are suit- 
ably spaced. Otherwise the receivers are identical, and a 
description of one of them is given below. The complete 


recelver comprises nine units, each contained in a copper 


screened box to prevent interaction between them, the 


© MODULATOR O 


CONTROL 
PANEL FEEDER 
INCOMING TERMINAL 
SHORT WAVE UNIT 
CIRCUITS & N 
18t HETERODYNE 


E RECORDER @ ist ruter 
5 AMPLIFIER 


MAIN t RECTIFIER 
(8) RECTIFIER & and HET & let 
and LISTENING LISTENING ALTERNATIVE 
CIRCUIT CIRCUIT FEEDER 
TERMINAL 
UNIT 


1 ADDITIONAL ond FILTER 
and FILTER AMPLIFIER 


Diagrammatic explanation of the layout of the Canadian receiver 
which appears on the right of the receiver rack seen at the top of 
the page. 


general description of these units, the functions of whid 
will be described below, being as follows :— 


(1) Feeder terminal unit. 

(2) Modulator. 

(3) Incoming short-wave circuits and first heterodyne. 

(4) First filter amplifier. 

(5) First rectifier, second heterodyne, and first listen. 
circuit. 

(6) Second filter amplifier. 

(7) Additional second filter amplifier. 

(8) Main rectifier and second listening circuit. 

(9) Recorder and limiting circuits. 


These units are mounted in a vertical iron rack 
frame, and any unit can easily be changed if ‘the ne 
should arise. This method of mounting the units has ti 
additional advantage of enabling the receivers fo = 
adapted for any special purpose by the simple expalies 
of replacing one or more units without disturbing 
general layout or the other parts of the set. The amw- 
tions between the units are made at the back, and tums- 
controls are fitted on the front of the units, as well 
switches and listening points which provide an audit 
check on the incoming signals. A control panel mounts 
on the left of each receiver enables the various yoltace 
for the valves in circuit to be tested. A valve socke E 
provided to check the characteristics of any valve with h IPs 
aid of the measuring instruments on the control boar 
The connections Sean filament ane anode batteries as W 
as from the feeder are brought in at the back of eo 


receiver. 
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The receivers are so designed that their speed of work- 
ing is only limited by the mechanical means of trans- 
mission and reception available. ; 

The feeder terminal unit, at which the aerial system is 
joined to the receiver, has two low-loss tuned intermediate 
circuits, with a possibility of very weak coupling between 
them This affords a means of obtaining additional selec- 
tivity and freedom from atmospheric and other interfer- 
ence. It is customary to work with very loose couplings 
in the unit, as, generally speaking, the signals are very 
powerful and the loose coupling facilitates the delivery 
of clear-cut signals to the lines connecting with the 
C. R. O., London. i 7 eo y 

The second intermediate circuit is coupled to the input 
circuit of the receiver through a variable coupling. This 
input circuit is tuned to the frequency of the incoming 
wave, and is connected to the grids of two modulating 
valves working in push-pull, . e., one grid is positive 
when the other is negative. These valves are of the 
L.S.5D type, the grids of which are taken in through 


the glass instead of the plug socket at the bottom, in order 


to keep down capacity effects on the short waves. The 
input valves and the filtering amplifier valves all work on 
the push-pull principle, as this gives perfectly stable and 
distortionless high-frequency amplification. Coupled to 
this circuit is the first heterodyne circuit, using one D. E. 5 
valve, which produces, with the incoming signal, a beat 
wave of about 1,600 metres. ‘The signal on this new 
wave is subjected to three stages of high-frequency push- 
pull amplification. - Each stage of amplification is dealt 
with by two D.E.5B valves working in push-pull, and 
these circuits have been so constructed that a constant 


amplification is obtained over a 10,000 cycle band, f.e., 


5,000. cycles on each side of the middle point. Outside 


this band the amplification is practically. zero. 


Tuning Adjustments. 


When using the receiver the frequency of the first 
heterodyne is adjusted so that the beat Which results, with 
the frequency of the incoming signal, corresponds to the 
middle frequency of the first band filter amplification. 
Consequently, if the frequency of the incoming wave varies 
within the limit of the band there will be no correspond- 
ing variation of energy at the output of the amplifier. | 

After the three stages of H.F. amplification the signals 
are rectified and again heterodyned. This second hetero- 


dyne can be used either for giving an audible beat fre- 


quency or for changing the wavelength of the signals up 
to about 10,000 metres. This change is effected by means 
of a switch which, when placed in the“ audio ” or closed 
position, enables the operator to listen to the incoming 
signals and to tune the initial circuits of the receiver. 
A milliameter is connected in series with a telephone 
transformer in the anode supply to the rectifier valves which 
terminate at the first three stages of amplification. This 
s used as a check on the action of the second heterodyne, 
to measure the strength of the incoming signal, and to 
assist in adjusting the first heterodyne to the middle point 
of the band provided by the first amplifier. 
as opening the heterodyne switch already mentioned 
i ig frequency of the signal is raised to about 30,000 
ycles (about 10,000-metre wavelength), at which fre- 
A 37 
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quency it is subjected to three more stages of high- 
frequency amplification. This second filter amplifier is 
similar to the first, except that the band is only 5, ooo 
cycles wide. Normally, three stages of amplification are 
used for the second filter amplifier, but two additional 
stages may be added if necessary. 

After the second amplifier the signals are again recti- 
fied by two L.S.5B valves, which are fed by a separate 
dry cell H.T. battery of 160 volts. The valves are set 
to the zero rectifying point by suitably biassing the grids 
with negative potential obtained from a dry cell battery 
and a potentiometer shunted across the 6-volt low-tension 
supply for final adjustment. A switching key is pro- 
vided, by means of which the equivalent of a signal is 


obtained, this switch disconnecting the battery supplying 


the grid biassing voltage and connecting the grids 
directly to the negative side of the filament. In this way 


for both aerial circuits 


The feeder system 
receiving building. 


leading into the 
a means is provided for testing the limiter and recorder 
circuits. 

The outputs of the rectifier valves work in parallel 
into the limiting valve of the recording circuit through a 
milliameter which indicates the signal strength and 
assists the attendant in adjusting the second heterodyne 
to the mid-point of the second filter amplifier band. 

A part of the dry cell anode battery feeding the recti- 
fier valves is used to provide the necessary positive 
potential to the grid of the limiting valve, which is ad- 
justed to give about 3 to 4 milliamperes of plate current 
when the current in the plate circuit of the rectifier valve 
is zero. The effect of the incoming signals is to balance 
this positive potential. The minimum recording signal 
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strength is that which reduces the plate current of the 
Any signals of a greater intensity 
than this are mostly dissipated in a resistance so that 
the energy supplied to the D.C. bridge is constant. 

The direct current bridge provides both marking and 
spacing current for operating a high speed A. T. M.“ 
relay, which, in its turn, keys the Post-Office land line 
to London, and, when required, a check undulator at the 


limiting valve to zero. 


receiving station. 


In order to provide a means of checking the signals 
device has 
The audible frequency oscillation of 
cycles from a valve generator is superimposed on the first 
heterodyne, so that when the incoming signal is hetero- 


when passing to line the following 
adopted. 


General Notes. 

Mr. J. Clarricoats (G 
Barnet, writes : 

As a 
on the 45-metre band, 1 am forced to the 
conclusion that a large number of Con- 
tinental stations give an exaggerated R 
strength. 

“ Many times recently I have received 
at 100% audibility stations whose signal 
strength has not exceeded R3. but have 
been reported R6 myself until I asked 
the question ‘ What is weather with you?’ 
Then I invariably am told ‘Sorry QSS 
QRM bad, etc.’ Therefore it seems to 
me that it would help matters consider- 
ably if all amateur stations were to adopt 
some such form of question during trans- 
missions—it would definitely prove how 
much was actually being received at the 
other station. 

“ The enquiry re weather seems to be 
very important, and is, in my opinion, 
more valuable than quality of signals. 
During the Low-power Tests I received 
al most interesting, weather re- 
ports :—From Tolosa, Spain (strong 
vale); from SFV in the North Sea (ter- 
rific gale, heavy rain); from Copenhagen 
(cold, no rain); from Konigsberg (fine, 
but cold); etec., etc. 

“ I would suggest, then. that the code 
letters WX? be used in communications 
as an indication that a weather report is 
desired. 

“It is interesting to note that the 
time-wasting groups ‘QRK?’ and 
‘QSR?’ are being superseded by the one 
brief ‘ HW?’ 

“Finally, I consider that all stations, 
when reporting reception, should specify 
the number of valves used, for reception 
reports without this information are very 
misleading.” 

We give this letter verbatim (except 
for translating a little unnecessary 
Radiese into plain English). We have 
in the past strongly urged the establish- 
ment of some code whereby transmitters 
may irdicate the nature of the reports 


CL), Friern 


result of several months’ WOK 
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dyned the resulting frequency passed through their 
band filter amplifier has an audible note superimposed ¢ 
it, and at the end of the circuit, after the final retik: 
tion, a single valve circuit tuned to this note frequm 
is coupled to the main circuit. 
sible to listen to the signal, which gives a perfectly se" 
note of constant strength at two points without the nes 
sity of using an oscillator at either point to ge a 
audible beat frequency, even if the frequency of r 
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incoming signals are varying, provided the variation dt 


been 
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TRANSMITTERS 


NOTES 
QUERIES 


desired, and we trust that this letter may 
be the means of advancing the matter 
towards a recognised International agree- 
ment. 

Another point we would strongly urge 
is that transmitters should make a 
Zeneral practice of giving their locality 
with their call-signs whenever calling up 
or closing down. 


Mr. C. Morton's movable transmitting 
station GI SMO at Belfast. 


 QRA’s Wanted. 


not cause the first beat frequency to alter so mud Hr 
it occurs outside the band limits of the first filter amplie 

The earthing arrangements for the receiver consist ci 
a ring of six G. I. plates, spread round the westem er- 
of the receiver building at a radius of soft. 


We reproduce a photograph snt tf 
Mr. T. P. Allen (GI 6YW), of Belis, 
showing a transmitting “ shack” me 
out of an old caravan. The owner d ts | 
station, Mr. C. Morton (GI 5M0) is s 
inside with 6YW and Mr. W. Dera 
(SWD) on either side of the doorway. 
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A correspondent in Barrow-in-Fome 
states that on Saturday, November ól. 
U 2XAF was coming over with wonderfu 
strength, and from 11.30 p.m. GAMIT. 
to 1.30 a.m. on Sunday he was entertaix 
with some delight ful musical items He 
had previously heard Konigawusterhacst 
on 58 metres on the loudspeaker. nel! 
an C. v-2 receiver. At 1.30 a.m. KDA. 
on 61 metres was also fairly clear but t 
at anything like the strength of OX AF. 
He noticed a quick and regular fadir: 
effect, which he describes as 2 con 
ous surge of about 1 to lj secondi 
periodicity, not troublesome when sizma“ 
are strong, but very disconcerting ve 
weak.” 
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Reception of American Breadcattinß 

In view of the interest now taken © 
the reception of American broadcast - 
we give below a list of the 15 84e (, 
controlled by the General Electne ~+ 
Schenectady :— 


WGY 370.5 metres. 
2XAC 50 to 150 metres. 
2XAD 10 to 50 metres. 
SXAE 110 metres. 

2XAF 10 to 50 metres. 
2XAG 380 metres (50 kW). 
SXAH 1.000 to 4,000 metres. 
2XAK 100 to 200 metres. 
SXAM 110 metres. 

2XAW 3 to 20 metres. 
2XAZ 100 to 200 metres 
2XH 50 to 150 metres. 


2x1 All wavelengths. 
150 metres. 
10 to 30 metres. 


0069 


240. 
G 270. G 5QP, G LH. © 
A 2SH, GW 3X0. 3 
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Thy toes 


the new B.S.A.-Standard 
Valves—the valves withthe 
wonderful tape filaments. 


The high emissivity due to the specially 
coated filaments of B. S. A. Standard 
Valves will improve the efficiency of 
your receiver. Their current consump- 
tion is very low. There is a B. S. A.- 
Standard valve for every radio receiving 
purpose and a valve that will stand up to 
the most exacting tests. 


Fit your set with B.S.A.- 
Standard Valves; they will 
improve your reception. 


and Booklet, ‘‘The Choice of a 
Radio Receiving Set,” post free. 


Write for B.S.A. Radio Catalogue 


Low-Frequency 
Power Amplifier. 


Filament Voltage, 
5.4 to 6.6: Filament 
Current, 12 to 1 
amp. ; Amplification 
Factor, 5.5 to 6.5; 
Impedance, 


2 Ae to 18/6 


ADVERTISEMENTS. 22 
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gage, 


=>. 


Filament Voltage, 
3.5 to 4.4; Filament 


ance .25 to .28 


; Plate Voltage, 
tao ma.; Am- 
pla fi cat ion Fac- 
tor, a 4 to 6.8; 


Impedance, 
No. P425. 5,800 18/6 


B. S. A.-Standard Valves 


A39 


B.S.A. Radio Ltd., 21, Small Heath, Birmingham. 


Proprietors: The Birmingham Small Arms Co., Ltd. 
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to all Enguirers 


HE Catalogue of Efesca Wireless Components 
with diagrams illustrating their use in various 
circuits will be sent post free to any amateur 
constructor on request. The Catalogue is 

more than a hst—it is a fine 72-page book of great value, 
containing much technical information that will be 
appreciated. Send for Catalogue 573/4 to-day ; your 
nearest wireless retailer supplies Efesca Components. 


Regenerative Æa Ui 


AERIAL TUNER N 


It possesses the tuning range 
of a whole set of coils in a 
single self-contained unit. 
A turn of the switch covers 
both low and high wave- 
lengths. Obviates the bother 
of choosing coil combinations. 
losses are eliminated Re- 
action is under perfect control 
It is convenient to mount 
and simple to operate. 
fe > 
Obtainable of all Wireless Dealers. 


FALK, STADELMANN & CO. LTD., 


83/93, Farringdon Road, E.C.1. 


And at Glasgow, Manchester, Birmingham, Newcastle and Dublin. 
— F] : i 22 > p 
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SIEMENS 


BESA/234-25 


EBONITE 


The word BESA may only be used on 
BRITISH MADE material and the mark 
BESA/234-25, reproduced above, has been 
granted to us under licence by the 


BRITISH ENGINEERING STANDARDS 
ASSOCIATION. 


Any Ebonite bearing this mark is guaranteed to 
conform to the Specification issued by the 
Association in November, 1925, under the title 
“EBONITE FOR PANELS FOR RADIO 
RECEPTION PURPOSES.” 
Insist that all Ebonite Sheets and Panels bear 
the mark illustrated, and thus ensure that 
the Ebonite actually purchased is guaranteed. 
e r ty Ble 
SIEMENS BROTHERS & Co., Ltd., WOOLWICH, 8. E. 1s. 


The iron core is of ample. 
proportions and constructed 
of the purest Stalloy. 


A WIRELESS 


¥ 
TELEPHONY 2 i 


Coils arc wound in 3 sections 
on Bakelite bobbins. | 


> 


. Windi are generously 
desi to give a tly 
fat curve at all L.F. 
vibrations. 


— mM. 


The whole is carefully insu- 


We haye equipped 130 Hos- lated and waxed into its pure 
pitals with Wireless and use nickel-silver shield. | 
the Oxford Transformer in — 

all our Sets. 


12 months guarantee. 


Curve and full particulars on 


application. 


THE 
OXFORD 
L.F. TRANSFORMER 


Ist Stage - 27/6 
2nd ar - 25/- 


If unobtainable from your 
Local Dealer please write us 
direct. , 
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36.— Fessenden, Pioneer of the Wireless Telephone. 
By ELLISON HAWKS, F.R.A.S. 


UR story of the pioneers of wireless is now all 
() but told. We have traced the subject, from the 

earliest times to Marconi’s conquest of the 
Atlantic, by means of the men who have done so much 
—and, for the most part, gained so little—to benefit 
their fellow creatures. Our story would be incomplete, 
however, were we to make no mention of the pioneer 
efforts to perfect wireless telephony—the transmission of 
speech as distinct from wireless telegraphy, the trans- 
mission of the dot-and-dash of the Morse code. 


The Problem of Wireless Telephony. 


Although wireless telegraphy certainly laid the 
dation for the wireless trans- 
mission of speech, the · problem 
offered by the latter objective 
is very different and infinitely 
more elusive. We can make this 
more clear by briefly review- 
ing the nature of the under- 
lying principles well-known, 
no doubt, to the majority of 
our readers —and by recapitu- 
lating the problem that the 
pioneers of vireless telephony, 
without any guiding precedents, 
had to solve. | 


foun- 


In the first place, wireless 
telephony depended on the 
invention of some apparatus 


would propagate un- 
damped, continuous electric 
waves at radio - frequency. 
This has been made possible in 
modern practice, of course, by 
three separate inventions (i) 
the Poulsen arc (2) the high- | 
frequency alternator, and (3) © 
The 
as 


that 


thermionic valve. 
in the current, 


the 
variations 


A 4! 


‘Reginald Aubrey Fessenden. 


used in line-telephony, are of too low a frequency to 
cause electromagnetic waves in the ether, and are not 
sufficiently’ powerful. To overcome these difficulties a 
carrier wave“ is employed, formed by the emission of 
undamped, high-frequency oscillations of constant ampli- 
tude. As in line-telephony, a transmitter is introduced 
in the circuit and impresses the variations caused by the 
voice on the carrier wave. These superimposed on the 
oscillations of the carrier wave cause it to vary in 
strength, according to the sounds transmitted. 
These principles were fully realised by those who 
attacked the problem and of these probably Fessenden 
may be regarded as the pioneer. 
Reginald Aubrey Fessenden 
A was born on October 6th, 1866, 
1 at Milton, Quebec, his father 
being Rev. E. J. Fessenden. 
Young Fessenden was educated 
at Bishop’s College, Port of 
Quebec, and was appointed 
Principal of the Whitney Insti- 
tute, Bermuda, 1885-86. He 
was Inspecting Engineer for 
the Edison machine works 
1886, and in 1887 became head 
chemist at the Edison Labora- 
tories. Three years later he was 
appointed electrician to the 
Westinghouse Co., where he re- 
mained until elected Professor 


of Electrical, Engineering at 
Purdue University, 1892. The 


following year he became Pro- 
fessor of Engineering at the 
University of Pittsburg, where 


he remained until appointed 
General Manager of the 
National Electric Signalling 


Co. in 1902. 
It was in 1892 that he first 


Wireless 
World 


710 


Pioneers of Wireless.— 

studied Hertzian waves at Purdue University, 
that time to the present his work in connection with wire- 
less has been unceasing. 

At first he endeavoured to transmit speech by the old 
spark-gap method, but soon found it was impossible to 
do so. Recognising that a continuous wave was the’ first 
necessity in radiotelephony he set to work (in 1898) to 
endeavour to produce a continuous wave, first by com- 
mutating a continuous current, then by a continuous arc, 
and lastly by a high-frequency dynamo. 


Early Successes. 


In 1900 he succeeded in first transmitting speech by 
wireless over a distance of a mile at Cobb Point, Mary- 
land, using a commutator that pave 10,000 cycles per 
second. The articulation of the transmitted speech was 
not clear, however, and continuing his experiments he ob- 
tained better results two years later by the continuous arc 
method. Using a frequency of 50,000 cycles per second 
he was able to transmit clearly articulated speech for 
distances up to 12 miles. In 1903 he had increased the 
range up to 25 miles, and carried out public demonstra- 
lions at Washington. 

In the meantime he developed a high-frequency 
alternator, and finally installed three dynamos at Brant 
Rock, Mass., two of which operated at 50,000 cycles and 
a third at 100,000 cycles per second. 

Instead of the Branly type coherer, which had to be 


tapped back every time a signal was received, he invented 


several devices, the first of which was the ring receiver 
mounted on a sensitive microphonic contact, followed by 
the hot-wire barretter and the liquid barretter. He also 
devised an interesting type of receiver in which a small 
hot-wire barretter mounted on a small rubber holder fitted 
inside the ear. In this instrument the telephonic varia- 
tions of current cause variations in the temperature of an 
extremely fine filament of wire or foil which cause 
corresponding expansions in the surrounding air. These 
expansions follow the heating effects in the wire so closely 
that faithful sound reproduction of the telephonic currents 
is assured. Invisible wires ran to the hat-band and 
down the side of the body, permitting wireless telephone 
messages to be received by a person walking about in the 
fields several miles from a station. 


Connection with Land-lines. 


In 1906 fressenden transmitted successfully between 
Brant Rock and Plymouth and relayed conversation over 
the land lines, successfully demonstrating the possibility 
of connecting a land telephone line to a wireless tele- 
phone station. As it is realised,” he said in a lecture 
in 1908 before the American Institute of Electrical 
}engincers, “ that the use of wireless telephony would be 
seriously curtailed unless it could be operated in con- 
junction with wire lines, telephone relays were invented, 
both for receiving and transmitting ends. These were 
found to operate satisfactorily, speech being transmitted 
over a wire line to the station at Brant Rock and re- 
transmitted from there wirelessly by a telephone relay, 
received wirelessly at Plymouth. and there relaved out 
again on another wire line.’ 

Fessenden also maintained regular wireless conver- 


and from 
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sation between Brant Rock and Jamaica, Long Isic. 
a distance of 200 miles, with articulation that = 
stated to be clearer than that on the land lines betw: 
the two places. In 1907 he invented an apparatus iis; 
permitted simultaneous talking and listening. 

lt is interesting to note that Fessenden claims te 22: 
been- the first to transmit speech across the Atam. 
although this was not an intentional transmission. ite 
incident occurred in November, 1906, when his operi 
telephoning between Brant Rock and Plymouth es 
overheard on several occasions by operators at Manr 
hanish, Scotland. ‘They not only identified the vers 
of the men speaking, but sent back several reports gvz 
the exact words of the conversations, which were siis 
quently verified by the log Looks of the station. 

As a result of tests made by the Bell Telephone Ù: 
a contract was entered into in 1908 for the constructs: 
of wireless installations to work between Boston. Ne 
York, Buffalo, and Washington. The contracts wer: 
carried out because the financiers of the Bell Teler v 
Co. decided that the company was expanding too raj") 
In consequence of this revision of policy wireless t'è 
phony for commercial use was delayed for about a dvs 
years. 

Fessenden. brought out an ingenious methad of ost- 
coming cross talk, the publication of which was at tk 
time of its discovery (1915) forbidden by the Gowr- 
ment on account of the war. The method consists & 
splitting speech into a spectrum band and transmit”: 
each element of the speech spectrum separately, then ‘> 
assembling the elements at the receiving end. In prac 
tice each subscriber would be given a number in th 
wireless directory, and on turning the indicator ta te 
figures of the call of the person to whom he wishe n 
talk and throwing the switch, the caller will find himseil 
in direct communication with the person called. 

| 


Fessenden’s Numerous Activities. 


Incidentally it may be mentioned that  Fessenvlen 


claims credit for the invention of the radio compass an’ 


many other inventions not connected with radio, includinz 
the smoke cloud for tanks, the electrically-driven barle- 
ship, and the location of enemy artillery by sound rans- 
ing. He has recently invented a high-frequency alte“. 
nator which, although only 6 inches in outside diamete: 
delivers 4 h.p. at 50,000 cycles. Television has 4 
occupied his attention, and a short time ago it was state. 
that he is at present at work perfecting an apparatus wt 
which ‘Cit will be possible to point a radio came. 
connected to an aerial at the steps of the Capital = 
Washington, and by so doing enable every radio sc 
scriber actually to see senators at debate in congres 
Every gesture will be visible, and in addition the speerh 
will be heard by means of the radio telephone. Wih 
the experimental instrument already constructed the sit 
of the picture is limited to 4ft. x 4ft. on a screen 12ft. 
distant or gin. x gin. on a screen s2in. distant. Tre 
coarse-grainness of the image at a distance of fein. 
corresponds to the el dot per inch process plate photo. 
NEXT INSTALMENT. 
Edison Paves the Way for the Valve. 


— — 4 
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Sea Secrets. 


Mysteries of submarine telephony were 
disclosed at the last meeting of the Wire 
less and Experimental Association (Peck- 


ham), the lecturer being a representative 
of Messrs. Siebe Gorman & Co. 

A fascinating description was given of 
the use of wireless in the detection of 
enemy submarines and in determining the 
depths of oceans. A diver related some 
of his experiences, and members had an 
opportunity of testing a complete tele- 
phony equipment for communication be- 
tween two divers. 

Hon secretary: Mr. F. W. Kendall, 
22, The Park, Mitcham, Surrey. 
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Transmitter Efficiency. 

Lecturing before the North London 
Experimental Radio Society on Novem- 
ber Ath, Mr. L. H. Bedford (of Standard 
Telephones and Cables, Ltd.) dealt with 
valve oscillators, and explained how the 
Hartley circuit, by the substitution of 
condensers for the inductances and an 


inductance for the condenser, was evolved 


into the Colpitts arrangement. 
In the course of some useful remarks on 


transmitter efficiency, the speaker referred 
to the necessity of avoiding too high a 


plate current when the plate voltage is 
low. The means to this end was a very 
high negative grid bias and a high feed 
back to compensate. Mr. Bedford stated 
that by an application of this principle 


the efficiency of a set could be raised to 


80 per cent. from the average of 50. 


O0 000 


Cutting Out Interference. 
A Members Night provided an in- 


teraesting programme at the last meeting 


of the South Manchester Wireless Society, 
when various members gave 10-minute 
talks on divers subjects. : 

The society has recently been troubled 
by interference from electrical apparatus 
in a local picture theatre, but the annoy- 
ance has now been overcome by connect- 
ing two uF condensers across the mains 
of the theatre generator and earthing the 
centre point between the two condensers. 

e society’s headquarters are at the 


Didsbury Institute, Elm Grove, Didsbury, 


ae meetings are held every Monday 
Full p.m. Visitors are cordially invited. 
shia Particulars of membership can be 
7 anea from the hon. secretary, Mr. 

F. Mercer, 5, Ruabon Road, Didsbury. 
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= Southport Show Novelties. 


i Society | 


1 
„ Breatly enlarged t 


` 1 
-© Exhibition, 


The Southport and District Radio 
AS been well repaid for its effort 
in organising 510 second annual Wireless 
Which was held in the Tem- 
Ohana an Southport, on October 28th, 
Thence th. In addition to a large 

in club funds, the exhibition has 
he membership and pro- 
A 43 


AND 


TOPICS 


Secretaries of Local Clubs are invited lo 

eend in for publication club news of general 

interest. All photographs published will be 
paid for. 


moted greater interest in wireless through- 
out the district. 

Local wireless dealers responded in a 
splendid way, the stands being most at- 
tractive with their comprehensive display 
of the season’s latest apparatus. 

A feature of the exhibition was a 
miniature broadcasting station built in 
the gallery, complete with studio, micro- 
phone and amplifiers. Parties of eight 
were taken round every fifteen minutes, 
and the guide had a very arduous time 


explaining the functions of the appa- 


ratus ! 


Over 3,000 people visited the exhibi- - 


tion. 
Hon. secretary: Mr. T. Godfrey 
Storry, 67, Virginia Street, Southport. 
0000 


Logging Distant Stations. 


Friends of the Muswell Hill and Dis- 
trict Radio Society will be pleased to 
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FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER th. 
Radio Society of Great Britain.— 
Ordinary Meeting. At 6 p.m. (tea 
at 5.10). At the Institution of Elec- 
trical Engineers, Savoy Place, W’.C.2. 
Lecturc: *" Quarts Crystale and Prac- 
tical Circuits,” by Mr. A. Hinderlich, 


Tottenham Wireless Society.—At 8 ee 
At the Institute, 10, Bruce Grove, N.17. 
Demonstration and Lecture: Recent 
Developmentp in Radio Reception, by 
Mr. J. H. Reyner, B.Sc. i 

Barnsley and District Wireless Associa- 
tion.—At 8 p.m. At Headquarters, 22. 
Market Street, Barnsley. Lecture and 
Demonstration: "Comparison Between 
Resistance-coupled and Trardsformer- 
coupled L.F. Amplifiers.” Lecturer: 
Mr. J. eee i ar 

: Muswell Hill and District Radio Society.— 

> At 8 pm. At Tollington School, 

: Tetherdown, N.10. Lecture: De- 

velopments in Valves for Broadcasting,” 

by Mtr. F. E. Henderson (G.E. Co.). 
THURSDAY, NOVEMBER Stn. 

Preston and District Radio Research 
Society.—Lecture: Behind the Scenes : 
in Broadcasting.’ by Mr. E. Lireing. 
Station Director of 22 F. 3 


FRIDAY, NOVEMBER 2¢tth. 
Bristol and District Radio P 
ture and Demonstration of Radio Ap- 
paratus by the G.E. Co. 
Leeds Radio Society. At 8 p.m. 
linson’s Café, Wellington Street. 
ture by Mr. J. Ewles, A. 
Shefficld and District Wireless Society. — 
Experimental Work. 
MONDAY, NOVEMBER 2th. 
Southport and District Radio Society.-- 
Annual General Meeting. l 
Crondon Wireless and Physical Society.— 
At 8 p.m. At 128a, George Street. In- 
formal Talk on " Rectification of Alter- 
nating Current,” by Mr. Arthur J. 
Webb, M.A. 
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know that the society is making very 
rapid and definite headway, and the 
membership now totals well over fifty. 
On the evening of November 10th, at 
the headquarters, Tollington School, Mus- 


well Hill, a large audience listened to a 
demonstration of a new six-valve set, on 
which twenty-eight stations were received 
in a few minutes. Lack of clarity from 
most stations was compensated by the 
number and volume of distant stations 
heard. Stations in Czecho-Slovakia and 
Austria were very good, and all were 
received by turning one wheel only. 
Membership particulars and the sylla- 
bus will be posted by return on applica- 
tion to the hon. secretary, Mr. S. 8. 
Sessions, 20, Grasmere Road, N.10. 
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Getting the Best from Loud-speakers. 


Faithful reproduction by loud-speaker 
was the subject dicussed by Mr. R. H. 
Morgans at the last meeting of the Shef- 
field and District Wireless Society. The 
speaker’ paid special attention to the 
points which arise in designing an in- 
strument intended to reproduce faithfully 
in the form of sound waves the varying 
currents from the receiving set. Speakers 
of the horn and hornless type were re- 
viewed, and a practical demonstration of 
both types was given, which showed the 
necessity for using a correctly designed 
L.F. amplifier with any loud-speaker and 
exhibited the ħarmful effects of over. 
loading. 

Hon. secretary: Mr. T. A. W. Blower, 
129, Ringinglow Road, Sheffield. 
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The Social Side. 


Variety in the shape of an informal 
social evening provided an enjoyable 
meeting of the Bristol and District Radio 
Society at Hort's Restaurant, on Novem- 
ber 12th, when various members and lad 
friends entertained the company with 
songs, violin solos, card tricks and yarns. 

At the society's next meeting, on 
November 26th, a lecture and demonstra- 
tion of radio apparatus will be given by 
the General Electric Co., Ltd. 

Hon. secretary: Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 

o oO o 


The Straight Eight.“ 


The well-known ‘‘ Straight Eight ” set 
formed the subject of an interesting de- 
monstration at the November 10th meet- 
ing of the Wireless and Experimental | 
Association (Peckham), the lecturer being 
a representative of the Marconiphone Co., 
Ltd. 

This evening (Wednesday) a lantern 
lecture on Valves will be given by a 
representative of the G.E. Co. The meet- 
ing wili be held at 8 p.m. at the Cam- 
berwell Central Library, Peckham. 


Brain Waves of the Wireless Engineer. 


A Peculiar Valve Amplitier. 
(No. 256,998.) 


.L pplication date, March 21st, 1925. 

A most peculiar amplifier circuit is 
claimed by J. Wilcockson and H. W. 
Roberts in the above British patent. 
The circuit is a three-valve arrange- 
ment. 4 tuned circuit L, C, pro- 
vided with aerial and earth connec- 
tions is connected between the grid 
und filament of the first valve V, through 


Three-valve receiver-amplifier. 
(No. 256,998.) 


a bias battery B.,, which gives the grid 
a negative potential. The anode circuit 
of this valve contains a reaction coil L.. 
Another tuned circuit L, C, is connected 
Letween the anode and the grid of the 
second valve V., a battery B, being in- 
cluded in the grid connection of this 
valve. The upper end of the tuned cir- 
cuit L, C, is also connected to the anode 
of this valve. The inductance L, is 
coupled to another inductance L, con- 
nected between the anode and the third 
valve V., and the primary winding of 
au intervalve transformer T. The other 
end of this primary winding is connected 
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to earth. The telephone receivers are 
counected between the positive side of 
the high-tension battery H and the in- 
ductance L,. The specification states 
that the valves are used as high-frequency 
and low-frequency amplifiers, some form 
of reflex action taking place. 


O 


Stabilising High-frequency Amplifiers. 
(No. 237, 553.) 


date (FV. S. A.), 
1924. 


A method of stabilising high-frequency 
amplification, which does not result in 
any material reduction of sharpness of 
tuning, is described in the above British 
patent, No. 237,553 by Atwater Kent 
Manufacturing Company and A. D. 
Silva. The novelty of the invention lies 
essentially in the inclusion of a resistance 
between the grids of the valves and the 
tuned circuits to which they are con- 
nected. It is well known that when the 
grid circuit of a valve is connected to a 
critically tuned oscillatory circuit, and 
when the anode contains. an impedance 
ov another tuned circuit adjusted to the 
same frequency as that connected 
between the grid and filament, there is 
a very strong tendency for oscillation to 
occur owing to the capacitative coupling 
between the two circuits. The accom- 
panving diagram illustrates the invention, 
in which it will be seen that the valves 
contain tuned circuits LC. The valves 
are coupled together by high-frequency 
transformers HF, of which the tuned 
cireuits LC form secondaries. Inherent 
capacitative couplings between the anodes 
ind grids are shown at K. Between the 
grids and high potential ends of the 
tuned circuits LC are connected resist- 
ances R, which may be of the order of 
about 500 ohms. Thus it will be seen 
that the effect of a tuned circuit in the 
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Resistance-stabilised H.F. amplifier (No. 237,553.) 
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anode circuit, or coupled to the cnx 
circuit, can only be transferred to te 
input tuned circuit through the capar 
of the valve which is now in series 2 
the resistance. This, of course, consé- 
ably lowers any transferred voltage, i: 
successfully stabilises the amplifier Ie 
inclusion of the resistance R betwee . 
grid and the end of the tuned circus 
does not lower the sharpness of the tz 
ing of that circuit, but, on the cts 
hand, tends to lower the overall azp: 


fication. 
0000 


A Choke Coupling Unit. 
(No. 257,003.) 
Application date, Muy 16th, 1 


The construction of a very coma’ 
form of choke coupling unit is dec 
by L. M. Robinson in the above Britta 
patent, and should be of interest te + 
perimenters. The invention consis: 4 


Choke coupling unit. (No. 257,003.) 


associating a choke, a coupling condense. 
and a grid leak in a very compact fort 


which is illustrated in the diagr. 
The choke is wound upon a $t 
type transformer core T, in t 


A toppi“ 


1 


form of an ordinary bobbin. 
of insulating material I is fixed to"! 
core, which is clamped together on 
brackets B, the top plate I carry:ne ve 
terminals X. The coupling condei 
consists of foil and mica, which a 
wrapped round the bobbm, the taal 
being kept in position and protected 8 
covering K The grid leak is . 
a tube N. which is held in s clamp, fi 
to the side of the insulating plate | 
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| A Note on 
DETECTOR VALVE EFFICIENCY. 


Ratio. of Modulated H.F. Input to L.F. Output for an Anode Rectifier. 


forniers have naturally brought with them im- 
proved methods of H.F. measurement, and it is 
possible to state with accuracy the amplification per stage 
of valve-transformer combinations.' Similarly, in the 


R ECENT advances in the design of H.F. trans- 


case of low-frequency transformers, the manufacturers of 


the best examples not only publish curves showing the 
amplification per stage at any frequency, but in some 
cases guarantee that the results given by their production 
transformers do not differ from the stated values by 
more than 5 per cent. 

Valuable as this information is, it yet doés not enable 
us to state the overall amplification of a receiver, neither 
can we from a knowledge of the H.F. and L.F. amplifi- 
cation alone design a receiver that will deliver a L.F. 
amplitude of, say, 10 volts to the power valve for an 
input amplitude from the aerial of, say, o. 1 volt modu- 
lated H.F. | 


OETECTOR 


OOOO 


1 


i 
"Gwe VALVE 
VOLTMETER 


Fig. 1.—Circult diagram of apparatus used for detcctor valve tests. 


At 


The key to the situation is the detector valve. 


this stage the H.F. and L.F. components of the modu- . 


lated wave are separated, and if we can state the relation 
between the H.F. input to the detector and the L. F. out- 
put delivered to the first L.F. valve we can easily fill 
the gaps between the aerial circuit and the grid of the 
power valve with an adequate number of stages both of 
high- and low-frequency amplification. 


* The Wireless World, July 28th, 1926, page 113. 
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The results set forth in the table, although derived 
under one set of conditions only, will no doubt serve as 
an indication of the L.F./H.F. ratio to be expected in 
the B.B.C. transmissions with an anode bend rectifier. 

The circuit diagram (Fig. 1) shows the arrangement of 
apparatus used in the tests. The first valve is the de- 
tector under test-and the second valve a low-frequency 
amplifier in the anode circuit of which a loud-speaker is 
connected for making aural observations of tuning and 
quality. To simplify the voltmeter connections a single 
grid-bias battery is used for both valves. 

Preliminary Adjustments. 

The procedure in adjusting the grid bias and H.T. 
voltages is as follows: Choose from the valve curves a 
suitable anode voltage for the detector and adjust grid 
bias until best results are obtained (judged either aurally 
or by a series of preliminary comparative readings of 
H.F. input and L.F. output). Having disposed of the 
detector, look up the valve curves of the amplifying valve 
and choose a curve for which the grid bias is correct under 
amplifying conditions. Then apply the H.T. voltage 
corresponding to this curve. The actual values used in 
the test will serve as an example to illustrate this point. 


The valves were of the D.E.2 H.F. and D. E. 2 L. F. 


types respectively, and it was decided to use an anode 
voltage of 72 for the detector. The grid bias that gave 
best results with this detector anode voltage was — 6 volts. 
An anode voltage of 100 was therefore applied to the 
second valve, since this corresponds to a grid bias of 
—6 volts for amplifying conditions. 

The H.F. and L.F. input and output amplitudes were 
measured with a calibrated valve voltmeter, a system of 
Clix plugs and sockets being arranged to connect. the 
voltmeter either between grid and filament of the detector 
valve or across the secondary of the coupling transformer. 
The centre socket is for shorting the grid-flament circuit 
of the voltmeter when not in use. 

The voltmeter valve operates as an anode rectifier and 
does not appreciably load the circuits with which it is 
associated. It was found, however, that slight retuning 
was necessary when it was transferred from the input cir- 
cuit to the output circuit. The readjustment of tuning 


was made aurally, and any error introduced may be 


neglected for the purpose of this test. 

A tapped aerial tuning inductance is used to reduce the 
input amplitude to readable values, since the test was 
carried out only 4 miles from 2LO. 

A transformer is the simplest method of eliminating 
the steady anode current when measuring the I.F. out- 
put. A Ferranti A.F.3 transformer having a turns ratio 
of 1 to 3.5 was used. At the frequency of the B.B.C. 
tuning note, the voltage step-up between primary and 
secondary is equal to the turns ratio, therefore, by divid- 
ing the volts across the secondary by the turns ratio we 
obtain the R.M.S. value of the L.F. output amplitude. 
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Fig. 2.— Example of receiver design based on data obtained from the detector experiments. 


The first column of figures in the table indicates the 
H.F. amplitudes applied to the detector. ‘These values 
are: quite easy to read, as the percentage modulation at 
21.0 is so small that no visible change of amplitude takes 
place when the microphone is in use. When reading 
the L.F. voltages, however, some skill is required in esti- 
mating the probable average amplitude except in the case 
of the tuning note, which remains quite steady after the 
preliminary adjustments at the station. The figures in 
the second column represent the maximum sustained 
voltages recorded throughout each item. 

The third column is obtained by dividing the trans- 
former secondary volts by 3.5, and the final column shows 
the ratio of H.F. input to L.F. output. The latter 
values also represent the actual L.F. volts in the detector 
anode circuit for an H.F. input amplitude of one volt. 

ö A Typical Design. 

Fig. 2 illustrates the method of applying these results 
te an ordinary receiver. Let us retain the D. E. 2 H.F. 
as detector under the conditions used in the test. This 
valve is capable of dealing with inputs up to 6 volts (peak 
value), and will operate most efficiently with large ampli- 
tudes, so we will work on 6 volts as a basis. The R. XI. S. 
value equivalent to this is 4.2—let us say, 4 volts. 
Therefore we must arrange for forty-fold amplification at 
high frequency to secure 4 volts on the detector from the 
o.1 volt input from the aerial. This will be given by a 
single stage efficiently designed. 

The L.F. output obtained from the 4 volts applied to 
the detector is 2 volts, taking 0.5 as an average value for 
the IL. F. H. F. ratio. This has to be amplified to 7 
volts for application to the loud-speaker power valve. 


This will be given by the voltage step-up of a 1: 3.5 


ratio transformer without the use of an additional valve. 
A R. M. S. input of 7 volts to the power valve is equiva- 
lent to a peak value of 10 volts, and is suitable for apply- 
ing to the usual power valve with a negative grid bias of 


o or 10 volts. This input will give a volume of sur 
adequate for the average dwelling-room. 

One or two points arising as side issues from this i+ 
vestigation may be mentioned in conclusion. The higher 
the degree of L. F. amplification between the detector 22" 
the power valve the lower must the input to the detect 
be reduced if the power valve is not to be overloade! 
But it is generally agreed that the efficiency of an ance 
bend rectifier falls off as the input amplitude is decreased 
It therefore follows that best results will be obtained sit: 
a certain fixed degree of L.F. amplification, and ty 
volume control should not be obtained by switching ov 
stages of the L.F. amplifier, but by varying the dege 
of H.F. amplification between the aerial and the detect 
valve. 


TABLE. 
Date: Jury Irn. 1926. VatveE: DE2 H.F. 
STATION : 2LO ANODE VOLTS: 72 
WAVELENGTH: 365 METRES. GRID VOLTS: —6 
LE, 
H.F. LF; Output 
Item. Input (Secondary) (Primary) || . 
(Volts, | (Volts, | (Volts, PENA 
RMS) | RMS) | RMS) HE. 
Tuning Note ... 3.5 6.5 1.88 0.53 
Big Ben (Hour 
Strokes) ..... 2.95 5.5 1.57 | 0.33 
| ( 2.6 4.0 1.3 0.50 
String Quartet 32 3.9 l.l ut 
| 3.0 4.5 1.3 (43 
Soprano and | 4255 4.9 1.4 0.55 
Quartet | 2.7 5.1 1.45 0.44 
Soprano and 
ns | 2.35 4.1 1.17 0.50 
Solo Pianoforte. 2.35 3.5 1.0 0.43 
DPR srrsiias | 2.6 3.5 1.0 He 
News Bulletin . | ) 5 an ea 0.27 
4 40 
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SUPERSONIC TRANSFORMERS. 
PART III. 


Measurement of Primary Inductance, Effective Primary Capacity and Optimum 


Wavelength. 


By N. W. McLACHLAN, D.Sc., M. I. E. E., F. Inst. P. 


sible under actual working conditions, or the results 

may be misleading. For example, measurements with 
a buzzer, telephones, and crystal are often wide of the 
mark, and as the tuning is extremely flat it is easy to in- 
corporate appreciable errors. In general, I have found 
the natural wavelength too short when using a buzzer. It 
is possible that the polarising current due to the anode 
feed, especially with valves of low internal resistance and 
a fair H.T. voltage, may increase the differential perme- 
ability of the iron. Also the magnetisation in one case 
is by damped waves, whereas in the other the magnetisa- 
tion is by a steady alternating current. The most impor- 
tant factor, however, is associated with the inter-connec- 
tion in the valve circuit as explained below. 

The optimum wavelength is readily found from the 
amplification curves, and this is, to a first approximation, 
the natural wavelength of the transformer.“ The differ- 
ence between the two is bound up in an intricate mathe- 
matical expression which we need not discuss here. 
Taking a high-impedance valve such as a D. E. 8 H. F., or 
a D.E.5B., the amplification curve has a relatively pro- 
nounced peak, so that the optimum is more readily found 
than it would be with a low-impedance valve, say, a 
D.E.5. The oscillator is set to the optimum wavelength 
and a variable condenser connected across the primary 
of the transformer. When this condenser is moved 
from zero (the condenser used had practically zero 
initial value on the scale) the magnification should 
not increase. If the optimum has been found correctly, 


4 | SHESE quantities should be measured as far as pos- 


the magnification, as indicated by the ammeter (A) 
Fig. 5, 


of valve V, in will decrease with increase 
in capacity. The wave- 
length of the oscillator is 
increased to some suitable 
value, and the variable 
condenser adjusted to give 
maximum amplification, i. e., 
maximum reading of (A). 
This is a new optimum, 
and the reactance of trans- 


SQUARE OF 
WAVELENGTH N 


=— Cs ADDED CAPACITY = former and condenser com- 
EFFEOTIVE bined is again zero. If 
een desired, another optimum 
Fig. lG. — Method of deter- o vav y 
miia Sive Capacity ol of still greater wavelength 
primary winding. can be found. The self- 


capacity of the transformer 
is found by plotting the added capacity against 
the square of the wavelength, as shown in Fig. 16. The 
intercept on the horizontal axis is the effective capacity 


* The wavelength here includes the effect of the extra 
secondary capacity due to V, in Fig. 5. 
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by substitution (see Fig. 


of the primary of the transformer. It is approximately 
equal to C. primary self- capacity + (ratio)? x C, where C 
is a composite capacity due to the secondary and the 

mutual capacity between primary and secondary. Having 
found C., the primary inductance is calculated from ihe 
optimum wavelength by aid of the.familiar expression 
A=1885V LCa where L, is in microhenries, and 
C, in microfarads. Data for some of the transformers 
tested are set out in Table V 


TABLE V. 
Primary EFFECTIVE CAPACITY AND INDUCTANCE. 
Equivalent 
Ca Secondary 
Trans- (Micro- Ly à Opt. Opt. Capacity 
former. | microfarads). tik e (Meres). (Cycles). (Micro- 
micsofarads). 
; 500 
No. 500 2.4 x 10° 7,000 4.3 „10“ A 62 
No. 2 1,000 2.3 x 10 9,000 3.3510 cachet 62 


A series of measurements of self and mutual capacities 
were conducted with the windings of the transformer 
quite separate. These are given in Table VI, the con- 
ditions of measurement being stated.. The method of 
meagurement was only an approximate one, namely, to 
use the winding of the transformer as a condenser at a 
very short wavelength (100 metres), and find its value 
17). It will be seen that the 
disposition of the windings, i.e., whether I.P. and I.S. 
or I.P. and O.S. are at the same end of the core, makes 
no difference in the self capacity, but a large difference 


A-60 TO 100 
METRES 


Fig. 17.—Arrangement for approximate determination of various 
capacities of a transformer by substitution. C= pick-up coll, 
D=calibrated variable condenser, A= high resistance crystal or 
valve detector, B= high resistance phones, Si. S2 Switches for 
isolating transformer on test. 
in the mutual capacity. This is hardly beyond the bounds 
of expectation. In practice, where the transformer is 
used in a valve circuit, the windings are not entirely 
separate, for it is usual to connect 1.P. to +H.T. anid 
I. S. to grid bias negative. So far as alternating current is 
concerned, these two points are at the same potential and 
may be regarded as directly connected together. Thus 
the capacity relationships of the transformer will differ 
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from those when the measurements are made externa! to 
the valve circuit with a buzzer. Furthermore, it is of 
interest to remark that when the above mode of valve 
circuit connection is changed to, sav, O. P. to ＋ H. T. and 
I.S. to grid bias negative (as before), the optimum wave- 
length is augmented, due to the increase in the effective 
self-capacity of the primary. This is sometimes a useful 
tricx when several transformers are used in cascade and 
oscillation ensues. By altering the optimum wavelength 
of one of the transformers, the condition for oscillation 
is sometimes violated and peace reigns supreme. In addi- 
tion, this artifice may be used to broaden the overall wave 
band of the combination. With transformer No. 3 the 
variation (increase) in wavelength due to connecting the 
secondary inner instead of O.S. to grid was about 6 per 
cent.? The windings in this case were arranged as 
shown at B in Table VI. 


TABLE VI. 


CAPACITIES OF No. 1 TRANSFORMER FOUND BY Buzzer METHOD at A=100 m. 


Cupacity Transformer and 

(Micro- Where Arrangement 

microfds.). | Measured. Remarks. of Windings. 

A B | A | B 

— — — -¼— — —— ͤ —a—8 4ʒÜ m63ð YE ge õĩwꝛu a, ee —— 
g ; l vun , 

7 7 1.5. O. S.] Self- capacity 3/1 rat the | 4s in A 
7 7 I. P. O. P. s windings being 

10 40 ' LPs. | Mutual Across separated, 1. e., 

20 IS O. P.— LS. » Adjacent not connected. 

22 14 1.b.— 0.8 i 4 

10 35 (O.P.—O.S » Across 


1 O. P. 1.8. 
| i 
E 

> 


Polarisation and Change of Wavelength. 


OP. 0.S. 
Op. 18 


— 


O.S 


We have already shown that in general the optimum 
wavelength is slightly greater when the transformer is 
used in a valve circuit with a polarising current than 
otherwise. There is another and a somewhat deadly 
polurisation, which can occur. For a manufactured 
article—an amplitier is intended—whose connections will 
stay put,” there is little fear of trouble, but if in con- 
ducting experimental work the grid lead when removed 
should come in contact: with the +H.T. terminal, the 
H.T. battery will send a large current through the 
secondary winding and drive the iron to saturation. 

Unfortunafely—or, fortunately, from the viewpoint of 
additional information—this has occurred to me on 
several occasions, with results which will be given pre- 
sently. When iron is submitted to severe magnetisation 
the result after removal of the magnetisation is to bring 
it back to the point B in Fig. 1. The differential per- 
meability at B (the slope of the loop), with or without 
the valve polarising current, is less than that when B 
occurs near the origin O. Thus, due to polarisation, the 
inductance decreases, so also does the wavelength. The 


—— 


2 $ . 
In the American transformer this change reduced the wave- 
length 6 per cent. 
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fall in inductance is, with any given valve, accompanie’ 
by a slightly sharper peak to the magnification curve a> 
less magnification. This is illustrated by the curves e! 
Jig. 12, in which is shown the same transformer afte 
large polarisation and after treatment by A.C. at zg: 
cycles. When two or more transformers are used ij 
cascade, and this ill-fortune of saturation befalls one of 
them, the optima wavelengths are no longer the same. t? 
tuning is flatter—thus losing selectivity—and the massi- 
fication less. The problem now arises as to a remedy tat 
the above effect. By passing an alternating current cf. 
say, 300 cycles, whose R. M. S. value is equal to the St. 
circuit polarising D.C. from the H. F. tapping of the 
volts 


resistance of sec. 
to zero, a vast improvement can be effected, but the irca 
does not quite return to it. normal state. A similar efa! 
was noticed by Mr. E. C. Cork on an auchio-frequercs 
transformer of stalloy stampings. The effect obsersed 
was, of course, a sub-normal primary inductance and i 
defective amplification-frequency curve. 

Where A.C. is not available, reversals of gradu. 
decreasing D.C. could be tried, but a simpler way ist 
treat all transformers alike, s.e., put the H.T. on then. 
The result is to give similar optima wavelengths, but 88 
magnification. With a low-impedance valve there woud 
not be much difference in the latter factor. Some » 
proximate results bearing upon the above topic are xi 
forth in Table VIT. 


battery = „ and slowly reducing 1 


TABLE VII. 


ILLUSTRATING POLARISATION OF 1.5 Mit IRON AND SUBSEQUENT Recoveer 8Y 
THE USE oF A GRADUALLY DECREASING MAGNETISATION AT SMW CYCLES 


Optimum Wavelength (Metres). 


Transformer 
No. After 
Original. Polansation. Atter A.C. Treatment. 
1 7,100 5,700 7, 0 
1 7,000 5, 700 6, 700 (second polar 
with inadequate trains: 
2 9,200 7,200 9,000 


An inspection of Table VII will show that transforn: 
No. 1 experienced rather bad luck and had to be treated 
twice. In the second case the maximum A.C. magnets: 
tion was apparently insufficient to bring about norm.. 


restoration. 
Transformer Design. 


The constructional details of the transformers are shown 
in Figs. 2 and 3. The core consists of from 180 to 2 
complete windows of 1.5 mil iron, these being cut t 
allow erection in the well-known manner. The overla? 
joints were of sufficient area to reduce the influence “t 
the air gaps to a negligible value. The ebonite boblurs 
were grooved as shown in Fig. 3, and the primi 
arranged to slide within the secondary. This constr: 
tion gave a fairly low self-capacity, but, owing to tre 
closeness ot the two windings and the ebonite dielect™ 
between them, the mutual capacity was rather hich 
However, it appears to be possible by slight alterations 
in design to obviate this to an extent. For examp'e. te 
windings could be staggered in addition to increas? 
spacing between them, as shown in Fig. 35. A transfoma? 
was constructed on these lines, and the effective primer 
capacity during operation was 12 per cent. less than 
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other arrangement. The sides and tops of the stampings 
should be about half the width of the centre piece, so 
that the flux density is uniform. It was thought desir- 
able, however, on account of the thinness of the iron, that 
constructional difficultics would be less by having the 
extra width. In any case, it does no harm, and prob- 
ably reduces the leakage slightly. 

Some calculations relating to the inductance may be of 
interest. 22 

The inductance of the 300-turn primary winding with— 
out the iron is 1, 220 microhenries. To get the inductance 
with the iron in place requires a little manipulation, but 
is quite easy if the flux through the air part of the cross- 
section of the primary is small compared with that 
through the iron. In our case the cross-section consists 
of 3.4 sq. cm. of air and insulation, and 1.0 sq. cm. of 
iron. The differential permeability of the iron can be 
assumed to be at least 200, so that the flux through the 


: ; 200 .. e 
iron will be oF times that through the air. Thus the 


3 
influence of the air flux can be neglected. The familiar 
2 
. 
l 
Since the area of cach of the two side limbs is more 
than half that of the central limb, the flux density and the 
reluctance in the former will be reduced in a correspond- 
ing manner. Assuming linear relationships and constant 
permeability over the small range of flux density, the re- 
duction in flux density (or the increase in area) is equi- 
valent to a shorter length, as follows: Reluctance for 


; Í ; 15 
equal area is approximately proportional to 1/4 5 


formula L. = 10 microhenries will be used. 


10. New reluctance is approximately proportional to 


5 + = =8.3. Hence the length is reduced in the 


ratio 8.3: 10. It is, therefore, 15 x0.83=12.5 cm. 
Now ud is unknown unless special permeability tests are 
made. Guided by results on audio-frequency trans- 
formers, the value of pa was assumed as 300. 
Thus L, = an X 300 X 300 X 1 X 300 x 107? 
12.5 
= 27,000 microhenries. 

By measurement with the actual 3:1 transformer 
whose optimum wavelength bordered on 7,000 metres, the 
inductance was 24,000 microhenries, which shows a fair 
agreement. Since the primary winding alone has an in- 
ductance of only 1,220 microhenries, the effect of the iron 
is to increase this twentyfold. This figure is of a similar 
order in low-frequency inter-valve iron-cored trans- 
formers. Thus the effective permeability can be regarded 
as 20. Now with a little persuasion it might have been 
possible to increase the number of stampings in the core 
the packing is not easy—by 25 per cent. The effective 
permeability would then have been 25. Care must be 
taken to avoid confusion between the differential perme- 
ability ud and effective permeability pe. The former 
depends entirely upon the iron in the magnetic circuit, 
whereas the latter depends upon the length and cross- 
sectional area of the winding in relation to the same 
quantities for the iron. In the above computation the 
assumed value of ua was 300, whilst that found from 
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; l 300 X 24,000 
experiment on the transformer was — =270, a 
27.000 
difference of 10 per cent. 


TABLE VIII. 
Snowing DIFFERENTIAL PERMEABILITY or IRON. 


Transformer. Pa. | A Opt. (Metres). Opt. (Cycles). 
1 270 7,000 4.3 10% 
2 260 9,000 3.35 x 10% 


The data given in Table VIII show that there is no pro- 
found difference between the values of pg at 7,000 metres 
and at g,ovo metres. In fact, the value at the latter 
wavelength is 3 per cent. less than at the former. This 
is hardly in agreement with theory, since the deficit should 
be reversed, owing to the lower frequency. However, the 
incongruity can be explained as follows: (1) The values 
were obtained with two different transformers, and both 
cores had the nfisfortune to be saturated by the H.T. 
battery being short-circuited through the secondary wind- 
ing. Although the transformers were treated with alter- 
nating current in the manner already described, the final 
state of the iron may have been different in the two cases. 
(2) There may have been slight differences in the assembly 
of the core stampings, e.g., joints, chipped enamel, etc. 
(3) Errors are likely to arise in the measurement of the 
effective primary capacity. and pa is calculated from this 
value. The latter is the most probable source of dis- 
crepancy, for a small error in the measurement of the 
optimum wavelength implies a large error in the capacity 
of the transformer. 

The values of ua are probably sufficiently accurate for 
design purposes, so that it is easy to calculate the induct- 
ance of any particular transformer to a first approxima- 
tion when its dimensions are available. Now it is also 
essential to know the optimum wavelength. Thus the 
effective primary capacity must be known, and here we 
enter the realm of uncertainty. Calculation of the capa- 
city is generally inaccurate, and, therefore, it behoves us 
to resort to experiment. One might be tempted to com- 
pute the effective primary capacity from a knowledge of 
the self-capacities of the windings. This might work 
with some designs, but it leads to erroneous results in the 
transformers treated herein, as an example will clearly 
show. In transformer No. 1, having a 3:1 ratio, the 
self-capacity of each winding was 7 micro-microfarads. 
The effective primary capacity=7+3?x7=70 micro- 
microfarads, whereas the measured value was 560 micro- 
microfarads. How can we account for this enormous dif- 
ference? An inspection of Table VI will show that the 
mutual capacity is several times the self-capacity. Also 
it must be remembered that when the transformer is used 
in a valve circuit the windings are not entirely separated, 
and there is also the effect of V.. These alter the 
potential distribution and also the capacity effect. Taking 
the experimental data, 560 micro-microfarads for a 3:1 
and 1,000 micro-microfarads for a 4: 1 transformer, and 
dividing each of these capacities by the square of the 
respective ratios, the result is the equivalent self-capacity 
of the secondary. The value in each case is 62 micro- 
microfarads, which indicates a modicum of consistency. 
This means that if the self-capacities of the windings 
and the mutual capacity were all zero, the effect of a 
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62-micro-microfarad condenser connected across the secon- 
dary would yield identical performance of this and the 
actual transformer. | 

Hence transformer design must be based upon a fairly 
accurate knowledge of the equivalent secondary capacity, 
and this can only be obtained from experimental work. 
Furthermore, it appears that improvements in the per- 
formance of the present transformers using 1.5 mil iron 
are to be sought in methods which reduce the effective 
primary capacity, chiefly that portion due to the mutual 
influence of the two windings. In the section devoted to 
the theoretical side of the subject, suggestions were prof- 
fered in the direction of increased inductance. The basis 
was constant turn ratio and constant optimum wavelength. 
There are, however, two cases of interest which will now 
he brought forward, in both of which the effective capa- 
city is reduced. These necessitate either variation in ratio 
or wavelength or both. The first instance can be given 
from the experimental data. The primary windings of 
transformers 1 and 2 are identical, but the effective capa- 
city of 1 is half that of 2. Hence with any given valve 
we should expect the top of the lower ratio transformer 
(3: 1) to be flatter than the higher ratio (4: 1). This is 
corroborated by the curves of Figs. 7. 8. For example, 
with a D.E.8 vilve the breadth of the top when the 
amplification is 0.8 of the optimum is 12,700 cycles for 
the "3: 1, as against 7,200 cycles for the 4: 1. 


The second instance is that where the primary turns 


are increased and the ratio decreased. The result is an 
increase in I., and a decrease in C, (unless an excess of 
turns is added). The effect will be to augment the breadth 
of the top of the amplification curve. The wavelength 
can be adjusted in the design, or a small capacity (not 
sufficient to defeat the object in view) can be added to 
the primary. As a case in point, suppose the primary 
turns on No. 2 transformer (4: 1 ratio) are doubled. The 
ratio is now 2: 1, the inductance is quadrupled, the effec- 


. * 2 ` Te 
tive resistance is quadrupled (leaving E the same as 
l 


before), but the effective capacity is reduced to one- 
guarter its former value, assuming that there is no drastic 
change in the mutual capacity between the windings. 
Clearly the optimum wavelength is unaltered, whilst the 
factor "is reduced to one-quarter its former value. 
1 a a ee 

Hence the step will approach closely to the turns ratio. 
Furthermore, the top of the curve will be much flatter 
than before, and probably flat enough to enable a D.E.8 
or a D. E. 5B. valve to be used. With either of these 
valves the magnification would be 0.8 of that with the 
4:1 transformer, so that the loss is not deadly, whilst 
there is a vast improvement in the flatness of the curve. 


Effective Resistance of Primary Winding. 


In a former section the part played by the effective 
resistance of the primary in reducing the step of the trans- 
former was shown, particularly with valves of high in- 
ternal resistance, although it also had the effect of flatten- 
ing the top of the amplification curve. Here it is pro- 
posed to say a few words regarding the magnitude of 
the effective resistance. 7 
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By the aid of Fig. 18 and the data of Table VIII.“ 
is possible to calculate the primary effective resistant: 
a first approximation. For transformer No. 2 the cle 
lated value is 550 ohms. This is the value of the primar: | 
without the secondary in position. The influence of *: 
latter will be to increase the resistance. From exzer. | 
ment the resistance of the primary with the secondin 
in position was 580 ohms at , ooo metres, using a D.E; 
valve, so that there is a fair agreement. 


—— a e 
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Fig. 18.—Curve showing loss in 1.5 mil iron sheet at 40,000 cyties 
per second. 
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The values of primary effective resistance have been 
determined experimentally from the various measurements 
of wavelength, capacity, magnification. and valve ©- 


efficients. We have from previous formulæ the actu. 
ee Sni : , 
measured magnification, M. Now all t 
pse 
1+ ——* 
L; 


quantities are known except the effective resistance. Bry 
measurements with different valves an average value ci 
re may be found. It will be appreciated that slight di- 
crepancies in the values of p, C, and L, will show gf 
somewhat, so that the results cannot be regarded as more 
than first approximations. They have the advantage. 
however, of having been secured under working condi- 


tions. The results of the tests are given in Table IX. 
TABLE IX. 
Errective Pris ary RESISTANCES OF TRANSFORMERS. 
Primary (Ohms). Optimum. 
Transformer. D.C. Effective l 

i Resistance Resistance A (Metres). fy ks 
(Ohins). (Ohms), fees 

1 5⁰ an 7,000 43 sie 

2 i 580 9,000 3.8/1 

American 82 | 7,000 | Varies with valve. 

Z 41 


The first two parts of this article appeared in the 
issues of this journal for November 10th and 1th, and 
dealt with the general principles of iron-cored HF. , 
transformer design. . Actual magnification curves, the | 
result of measurements on a Series of experimenta : 
transformers, were also given. 

Part IV. will deal with the application of these (rane 
formers to auperheterodyne circuits, and will include a 
concise summary of the principal factors gore 
supersonic transformer design and performance. 
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‘he Charter and the Board. 
There can hardly be any doubt that the 


, , roadcasting Charter, the draft of which 


as received lively attention in Parliament 
listeners throughout the 
_ountry, will be adopted as it stands. It 
vill come into operation on January Ist. 
t is a very comprehensive document, and 
‘laces tremendous powers into the hands 
f an untried Board of Govenors, who, 
iowever, will have a guardian angel in the 
hape of H.M. Postmaster-General. 
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A Financial Improvement. 


The financial position of the Corporation 
ihould be more comfortable than that of 
he present B.B.C. The terms of the 
Zharter provide for a definite increase in 
ncome according to the number of 
isteners, and this in itself promises an 
‘ncentive towards the production of better 
and better programmes. In this connec- 
tion Mr. Reith’s appointment as director- 


.. general of programmes should ensure a 


progressive policy, but it remains to be 
seen what share will be taken in pro- 


`- gramme administration by the governors, 


the chairman of whom is to receive £3,000 


per annum. 
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LDollection of News. 


= 


One of the most important provisions of 
the Charter, it seems to me, is the free- 
dom granted to the Corporation for the 
collection of news. Hitherto the B.B.C. 


has been restricted to the ladling out of 


what amounts to a nightly “rehash” of 
the evening newspapers, very stimulating, 


no doubt, to residents in Muddleton-on- 


Mud, but sometimes a little boring to 
denizens of the towns, The Corporation 
will have power to collect news on its own 
account, so perhaps we may one day en- 
oy the pleasure of listening to a “ red 


neus item which has even escaped 
the newspapers! 


O00 00 
Avoiding Controversy, 
And yet... the Corporation must 


avoid controversial matters ' 

17 agree to this clause in the Charter 

ntil one day the Corporation News De- 

partment finds itself precluded from giv- 

g s of, say, a Round the World 
51 
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Flight,“ through fear of upsetting the 
beliefs of the Flat Earth Sect. It seems 
unimaginable that broadcasting can con- 
tinue many more years on the basis of a 
bovine neutrality on subjects like religion, 
polities, and so many other things that 


add a sparkle to this drab life of ours. 
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To-morrow’s Natio 21 Concert. 

The fourth of the B. B. C. Albert Hall 
concerts, which takes place to-morrow 
evening (Thursday), will be conducted by 
Sir Edward Elgar, who will have the 
national orchestra of 150 players. The 
solo violinist is Mr. Albert Sammons. 
The programme will be as follows: Con- 
cert Overture, Cockaigne (‘‘In Lon- 
don Town’’); Concerto for Violin and 
Orchestra; Falstaff (symphonic study 
for full orchestra); Introduction and 
Allegro for Solo Quartet and Stringed 
Orchestra, and Triumphal March from 
“ Caractacus.”’ 


BROADCASTING—AUSTRALIAN STYLE. 
ressive air of sanctity in British broadcastin 
LO studio, Melbourne, may come as a mild shock. 
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News from All Quarters : By Our Special Correspondent. 


Points about the Charter—A Geneva Triumph—Premature Reports—An Official 
Writtle Days Again—Unlucky Keston. 


Interrupter— 


Bravo, Geneva ! 


Congratulations are due from all 
listeners to the Bureau Internationale at 
Geneva, for coming nearer to a solution 
of the European interference problem than 
ever before. On the whole, the scheme ie 
giving satisfaction. ` As I ventured to pre- 
dict, a certain amount of trouble was ex. 
perienced in the early stages, but every 
day now sees an improvement. The first 
few evenings revealed heterodyning be- 
tween Leipzig and London; Manchester, 
Newcastle, and Münster; Cardiff and 
Seville; while reports indicated less satis- 
factory reception of Bournemouth, Glas- 
gow, and Belfast. 
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London and Leipzig. 


The most serious case of heterodyning 
was that affecting London and Leipzig, 
which was probably due to the fact that 


almost at the last moment Geneva reversed 


accustomed to the almost op- 
studios tnis photograph taken in tne 
The general atmosphere of 
informality is heightened by the presence of the office desk and the absence of draping. 


To thos? 


720 


the position in tae wave scale of Leipzig 
and Breslau, putting Leipzig on 367 
metres and Breslau on 3226. But Leip- 
zig. Instead of remaining on 367 metres, 
began wobbling about in the neighbour- 
hood of 359 metres, a separation of only 
22 metres from 2LO. Leipzig, of course, 
uses a power three times as great as Lon- 
don, and the interference was hardly sur- 
prising. 
060®@ 


A Threatened Deadlock. 


At first the German station maintained 
that it was on its correct wavelength, and, 
as London did the same, something like an 
tm passe Was threatencd. The question was 
even raised of sending the wavemeters of 
both stations to Brussels for retesting. It 
is significant, however, that the hetero- 
dyne trouble has now ceased ! 

The technical committee of the Unioné 
Internationale at Brussels, under M. 
Braillard, is the ruling authority in ques- 
tions of this kind, and it seems very likely 
that the committee may have a busy time 
ahead. 
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Premature Reports. 


Although the B.B.C. is not encouraging 
reports from ordinary listeners on the sub- 
ject of the Geneva wavelengths until the 
end of this week, a good many have been 
received. These have been filed away and 
will be collated with the mass of reports 
expected from all parts of the country 
next week. 
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Critical and Otherwise. 

When I was given an opportunity of in- 
spect ing these premature epistles, I found 
that in point of number they were fairly 
evenly divided between the critical and 
the congratulatory. A striking feature 
was the absence of criticism from listeners 
who had hitherto relied on a relay station. 
Perhans this is because thev are finding 
that, outside the 5-mile radius, the main 
stations are emerging much more clearly 
than before the Geneva scheme came into 
being. Again, it may be due to the ap- 
parent increase in the power of Daventry. 
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Daventry. 


The strength of SXX during the last 
week has been really surprising and has 
naturally given rise to the belief that the 
power had been increased, An official of 
the B.B.C. assures me, however, that no 
increase has been made. but that the 
hetter results are entirely due to improve- 
went in the modulation system. 

fs SXX over- modulating? 

coco 


Order ! Order ! 

After what happened last week, only a 
really seurvy knave would deny the 
B.B.C. a sense of humour. During the 
debate between Prof. Julian Huxley and 
Mr. Cecil Lewis, a member of the studio 
audience, apparently taking exception to 
one of the sentiments expressed, suddenly 
exclaimed, “It is disgraceful! It ought 
not to be allowed!” The beauty of the 
incident lies, of course, in the fact that 
the “jnterruption ° had been rehearsed 
and was intended to “heighten the 
effect.“ 
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FUTURE FEATURES. 


Sunday, November 28th. 
Loxpon.—Light Symphony Concert, 
Niedzielski (solo piano). 
BOURNEMOUTH. —Song Cycle, In a 
Persian Garden. 
CaRrDIFF. — Elgar’s 
Gerontius.” 
ABERDEEN. —Concert relayed from 
the Cowdray Hall. 


Monday, November 29th. 


Lonpon.—‘ My Programme, by 
a Wireless Pioneer. 
GLascow.—Rubenstein Programme. 
ABERDEEN.—‘‘ Landing the Shark,” 
by Vivian Tidmarsh. 
Betrast.—‘' Bangor Programme. 


Tuesday, November 36th. 
LoxpoN. — Military Band Pro- 


„Dream of 


gramme. 

BournemoutH.—‘“* Dick’s Sister.“ 
Duologue by Norman 
McKinnel. 


Carprer.—5WA visits Pontypridd. 
Mancuester.—St. Andrew’s Day 


Programmo. 
NEWCASTLE.—An Operatic Miscel- 
lany. 


Grascow, ABERDEEN, BEL AST. — St. 
Andrew's Day Programmo. 


Wednesday, December Ist. 


Lonnon.—Felgate King’s Revels of 
1926. 

Birmincuam.—*In Sunny Naples.’ 

BourNEM oUtTH.— Carmen. : 

IAN CRESTEn. — “ Holed Out in : 
One. by Claude Radcliffe. 

GLascow.—Scottish Town Series-- 
Falkirk. 

ABERDEEN.-—Old Favourites. 


Thursday, December 2nd. 


7 


> LONDON. — Handel's Serenata, “Acis 


and Galatea.” N 
Canpifr. — Viewpoints.” Radio 
Play by M. Tydfil Richards. 
NEWCASTLE. —‘S Pelleas and Melis- 
ande,” by Maurice Macter- 
linek. 
Grascow.—Orchestral Concert re- 
layed from St. Andrew's Hall. 
BIF AST. — The Ulster Ceilidh ” 
(Granda’s Birthday), by Charles 
K. Avre. 
Friday, December 3rd. 


Loxpon.—R.L.S. Programme. 
BiRMINGHAM.—* A Sharp Attack.” 
by Herbert C. Sargent. 

(tL ASGOW,-- Scottish Verse Speaking 
Recital (Flizabethan). 
ABERDEEN. — The Dominie's 

cert Party. 
Saturday, Deccmber 4th. 


IL oN bOoN. — “ How’s That?” — a 
new Radio Review, book by 
Cecil Lewis. 

NEWCASTLE. — The Brigands.’ 
Opera Bouffe by Offenbach. 
ABERDEEN. — “A Romance of 
Spain,” Concert Opera written 

by Norman Ingram. 


Con- 
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An Official Interrupter ? 

Lam cntirely in favour of the m. 
tion method of heightening effec 
would commend the idea tu be (. 
tion. Why net appoint a Director 
terruptions? His job would be .. 
defined. | 

ANNOUNCER: A heavy depressi 
Iceland is 
conntry 

OFFICIAL INTERRUPTER : It is dz: 
ful! It ought not to be allowed 

The Official Interrupter could sere, 
valuable purpose by mollifying hee 
who. do not appreciate any particula: J- 
He could interrupt erer item ant 
mal protest on behalf of those iwe- 
who are not satisfied. Such a s- 
ought to please everybody. 

0000 
Reminder of Writtle Days. 

The informal birthday programm -- 
hy members of the B.B.C. staff orse» 
direction of Capt. Eckersley on Sau. 
November 13th, must have taken m: 
us back to the old Writue days. "r 
Capt. Eckersley used to conduct th © 
type of performance from 2MT t ' 
delight of the (comparatively © 
listeners of that day. The terthds * 
cert showed that the pioneers |: 
nothing to learn from present. . 
ponents of the art of address: 
microphone, 


travelling towards 
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More Relays from America? 


[f conditions are favourable, de > 
hope for some more American hs 
excellent as that carried 0 
November 13th. On this night the b. L 
at Schenectady was using two “it 
lengths, viz., 32.79 from 2XAF. = 
26.8 metres from 2XAD; the reby + 
carried out on the higher waver 
During the last three months I unde: 
the engineers at Keston have been (7 
ing out some exhaustive tests with ““ 
waves from Schenectady. It h =” 
worthy that the relay on November -` 
was the earliest yet attempted, à 
place at 8.55 p.m. G. MT. 
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Unlucky Keston. 

As a matter of fact, the enge? 
Keston have been singularly on 
arranging relay transmissions of t: 
Atmospheric conditions can rever b 
told with any exactitude, and . 
about that America is often pied? 
perfectly at times when the ont k. 
B. B. C. programmes cannot passt. 
interrupted. And yet, as we found 
winter, if a definite programme pe 
granted for the purposes of amt 
odds are that atmospheric ennditee: + 
ton atrocions to describe! 

o Oo OO 
Paving Performers by Advertse nen- 

Mr. Angus McHaggis. of Aber“ 
challenging the B. B. C. idea af . 
performers by advertisement. 
whether such a scheme is consister! © 
the regulation forbidding breadeatt ? i 
tisement of any descripos 
McHaggis should refrain fem“ 
awkward questions. 
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A Review of the Latest Products of the Market. 


“LIBERTY ” SUPERSONIC UNITS. 


HE supersonic heterodyne receiver 
shares with the multi-staged neu- 
trodyne the distinction of being the 

finest type of long-range broadcast re- 
ceiver that has yet been produced. But 
whereas the neutrodyne requires consider. 
able skill in construction, the“ superhet ” ` 
can be built by a novice with every 
chance of success, provided that he 
makes use of accurately matched trans- 
formers for the intermediate amplifier. 
Failure to adjust the intermediate ampli- 
fiers to the same wavelength is the most 
frequent cause of failure of home-con- 
structed superheterodynes, but given a 
properly calibrated coupling unit for the 
intermediate amplifying valves, there is 
no reason why the beginner should not 
be able to build for himself a reliable 
long range receiver working off a frame 
aerial. 
To help 
initial difficulty 


the home constructor over the 
the Radi-Are Electrical 
Co., Ltd., Bennett Street, Chiswick, 
London, W.4, have produced a super- 
sonic coupling unit in which the trans- 
formers are accurately matched for wave- 
length. ‘The transformer windings are 
supported on ebonite spools turned from 
solid ebonite rod to fine limits on a cap- 
stan lathe. Each transformer is wound 
with exactly the same number of turns, 
but this does not necessarily give the 
same natural wavelength in each case, 


Ihe Liberty ” interstage couplings assembled as a single unit simplify 
a superheterodyne receiver, 


struction 
A 53 


due to variations in the self-capacitx. 
Accordingly each transformer is tested 
by inducing currents in the secondary 
from a calibrated oscillator and measur- 
ing the current at resonance. By group- 
ing transformers of similar characteristics 
in this way uniform and progressive am- 
plification through the intermediate am- 
plifier is assured, 

In a lesser degree the oscillator wind- 
ings may present some difficulty, and the 
manufacturers have therefore included 
special oscillator units for long and short 
wavelengths. The supersonic unit, to- 
gether with the oscillator coils, is supplied 
with pictorial wiring and circuit diagrams, 
and a list of recommended valves and 
components. 

We have seen the testing of these units, 
which is carried out with the utmost 
care, first of all electrically before 
assembling, and finally on broadcasting ; 
and the makers’ claims of range and 
selectivity are in no way exaggerated. 
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CABINETS FOR HOME 
CONSTRUCTORS. 


Although the use of planed boards has 
greatly facilitated the making up of cabi- 
nets, Messrs. Hobbies, Ltd., of Dereham, 
Norfolk, are now marketing pieces of wood 
already squared and to size, so that it is 
only necessary to screw and glue them 
together. The necessary pieces, which are 
accurately cut to dimensions, are sup- 


the con- 


plied in parcels for making up cabinets to 
various dimensions, and the principal ad- 
vantage gained is that the amateur, in 
putting the cabinet together, can easily 
make minor modifications ; while the finish, 
both by way of the addition of decorative 
mouldings and the colour to which the 
cabinet is polished, can be carried out to 
suit the user's particular taste. 


Hobbies cabinets are now obtainable in 
the form of finished pieces of wood ready 
for securing together and polishing. 


The parcels of wood are inexpensive, 
and the amateur is provided with the 
necessary materials for making up a cabi- 
net in a form in which he will not meet 
with any great difficulty, neither will he 
be deprived of the pleasure of constructing 
a cabinet to fulfil his requirements. 


Catalogues Received. 


Eric J. Lever, 33, Clerkenwell Green, 
London, E.C.1. Catalogue for season 
1926-1927 of Trix Wireless Components 
and Accessories. 
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Oldham and Son, Ltd., Denton, Man— 
chester. Illustrated leaflet describing and 
illustrating the range of Oldham high 
and low tension accumulators for wire- 


less purposes. 


O0 00030 
Siemens Brothers and Co., Ltd., Wool- 
wich, London, S. E. 18. Art catalogue 


(pamphlet 190A) dealing with Siemens 
Ebonite and containing information on the 
origin, properties and machining of ebon- 
ite. 


“The Wireless World“ Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and headed “ Information Department.” 


Current-carrying Capacity of Anode 
istances. 


What was the reason for using two 1 
megohm resistances in parallel in the 
anode circuit of the “Everyman's 
Faur ' receiver. Would not one re- 
sistance of 500,000 ohms valve have 
served equatly as well? DCM. 


For technical reasons stated in the 
original article dealing with this receiver, 
it was necessary that the value of the 
anode resistance in the plate circuit of the 
detector valve be approximately 500,000 
ohms. It was impossible to obtain a wire- 
wound resistance of this large value, and 
to connect five 100,000 ohms resistances 
in series would have been needlessly ex- 
pensive, and cumbersome. In any case, 
it is obvious that owing to the high value 
of this resistance, the plate current would 
be limited to a few microamperes, and so 
wire-wound resistances would not be 
necessary. Although the plate current 
was so small, it was not deemed expedient 
to pass the whole of the plate current 
through a resistance of a type other than 
the wire-wound in case of crackling noises 
developing. It was decided, therefore, to 
divide the current through two paralleled 
resistances. Naturally, in order to main. 
tain the value of 500,000 ohms, it was 
necessary that each of the two paralleled 
resistances should be of twice this re- 
sistance. The result was a compact unit 
which was equally effective and much 
cheaper and less cumbersome than a com- 
bination of wire-wound resistance of lower 
resistance value connected in series. 
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A New Use for a Tea Tray. 
Owing to my living in a flat I am pre- 
rented from putting up an outdoor 
aerial. I have experimented both 
with indoor aerials and with the use 
of the electric light) mains ag an 
acrial, but results have not been good. 
I have been told that by using the 
telephone wiring as an aerial ÍI can 
get very good results, greatly surpas- 
sing those given by an indoor aerial. 
ls this so, and, if so, how can I make 
connection to the telephone wiring? 


N. K. S. 


In the majority of cases, it will usually 
be found that the results obtained when 
using the telephone wiring as an aerial 
far exceed those obtained by using the 
electric light mains for a similar purpose, 
and in many cases, results exceed those 


stamped addressed envelope for postal reply. 


obtained by a good indoor aerial. The 
method of setting to work is to obtain a 
small tray which must be of metal and not 
of wood. A terminal should be attached 
to this tray by drilling a hole in it, and 
to this terminal must be attached the wire 
running to the aerial terminal of the re- 
ceiver. Alternatively, a wire may be sol- 
dered directly on to the tray. The tray 
should be placed upon a table, and the 
telephone placed upon the tray in accord- 
ance with the sketch given in Fig. 2. Con- 
nection will now be automaticaHy made to 
the telephone wiring by virtue of the capa- 
city existing between the metal tray and 
the internal wiring of the telephone 
through the bottom of the instrument 
which is resting on the tray. Usually the 


TO AERIAL 
TERMINAL 
OF RECEIVER 


Fig. 2.—“ Tea tray and telephone’ aerial. 


tray may be placed directly upon the table 
without being stood on insulators, al- 
though sometimes it is an advantage to 
place a small mat underneath the tray, In 
America, where this system is very exten- 
sively used, special small ornamental trays 
already fitted with a terminal may be pur 
chased. 
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Reinartz Unravelled. 


In glancing thiough the pages of various 
technical publications, it would secin 
that there are an enormous number 
of ways of applying reaction. Can 
you tell me actually how many 
methods there actually are, and in 
what manner they differ from each 


other? P. M.O. 
Actually, of course, there are only two 
methods of applying reaction, namely. 
magnetically and capacitatively, and 


Each separate question must be accompanied by a 
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nearly all the many reaction circul vas 
tions in existence consist merely ef abe. 
native methods of controlling the degre | 
of magnetic reaction, the actual meid»: | 
of applying reaction being the sam ` 
each case, namely, by means of a rec 
coil placed in magnetic relationship sz 
some other coil fo:ming part of one © 
the tuned circuits of the receiver. 
Many people realise the above pas 
but fall into the common ere : 
imagining that circuits of the Rema 
type are capacity reaction «its 
Actually, of course, the Reinartz & & - 
capacity reaction circuit at all, bear 
a capacity reaction is one in which è 
necessary feed-back of energy tèin 
place capacitatively. In the Reiman ' 
does not take place capacitatively at i 
hut magnetically, through the joxtape 
tion of two windings, the sanabke re 
action condenser being solely for the p 
pose of controlling the amount of HF 
current flowing through the reaction a! 
Indeed, the only difference betwee ‘= 
ordinary swinging coil“ method of © 
action and the“ Reinartz method is è 
difference in the method of controle: 
the degree of energy fed back, the a 
method of feed-back being magnet“ 
each case. 
In the “swinging coil“ method ‘* 
value of the H.F. current few 
through the reaction coil is always ” 
maximum according to the valve and ¢ 
ternal circuit characteristics, and i ™ 
under control. The amount of feed! 


is effected by moving the reac p 
coil nearer to or farther from ' J) 
grid coil in the receiver. In | 


Reinartz system the position of * 
coil is fixed, aud the amount of H! 
current flowing through the coil, 
therefore, the amount of energy fed — 
is controlled by the reaction conde" 

Probably the best instance of a p= 
capacity reaction circuit is the p i 
which the plate of the detector vait? ' 
tuned by a variometer or coil and c? 
denser, the energy feed-back then tab 2: 
place solely through the inter ele- 
capacity of the valve. Often a cm 
is seen in which a variable reaction © 
denser connects the plate of the deiet! 
valve to the aerial terminal of ree" 
and this is often mistaken for a ap 
reaction circuit. Closer examination = 
quently reveals, however, that ! 4 
merely a modified Reinartz circuit * 
which the aerial coil is being used 4 
as a reaction coil. 
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THE CHRISTMAS SEASON. 


VERY year, as the Christmas season 
approaches, our thoughts naturally turn to 
a consideration of what can be done in the 
way of providing for Christmas enter- 
tainment. In many 
cases wireless itself 


their own. Christmas provides an excellent opportunity 
for extending interest in wireless, and there is every pros- 
pect that under the new control in 1927 the broadcast 
service will be improved, due to the fact that a very 
considérably greater sum will be available for expenditure 
on the programmes, whilst, in addition, the higher 
powered stations and alternative 


programme policy already ap- 

has simplified this CONTENTS. proved will do much to add to the 
task by bringing music of a attractiveness and utility of the 
seasonable character to every Eprrognl. Views broadcasting service throughout 
home, but to a great extent the Ta Noctua” Receives the country. 
mere novelty of wireless has begun By H. F. Smith 0000 
to wear off, and we now regard it =” = 
as an essential rather than an addi- Reapers’ Novecties ... WIRELESS AND THE 
tional and novel form of entertain- CHRISTMAS NOVELTIES BLIND. 


ment. As a consequence, we must 
look ‘round in other directions for 
novelty. 

_ This must be our excuse for 
introducing in the present issue of 
The Wireless World some ideas 
for Christmas entertainment which 
are not all of them strictly wire- 
less in character. No attempt has, 
of course, been made to deal with 
more than a representative few of 
the many ideas which could be 
adopted, but, no doubt, the reader 
with wireless experience will be 
able to modify and extend these 
schemes in many directions to suit 
his own requirements. 


By A. P. Castellain. 
Current Torics. 
Practica, Hints AND Tips ... 
WIRELESS Circuits IN THEORY AND 
PRACTICE oe 
By S. O. Pearson. 
BROADCAST BREVITIES 


PIONEERS OF WIRELESS (37) ... 
By Ellison Hawks. 


New APPARATUS 


LETTERS TO THE Eprron 


READERS’ PROBLEMS 


APT. Ian Fraser, M.P., the 
blind chairman of St. Dun- 
stan’s, is to be congratulated on the 
success of his Bill exempting blind 
persons from requiring a broad- 


cast receiving licence, which has 


now passed through all its stages 
in the Commons and 1s expected to 
pass through the Upper House 
before Christmas. Capt. Fraser, 
in introducing the Bill, expressed 
the hope that it might become law 
before Christmas and thereby con- 
stitute a Christmas gift to the 
blind. Wireless is appreciated by 
the blind to an extent probably far 
greater than it is possible in the 


Wireless- has another advantage at this time of the 
year, since it solves for us so easily the question of what 
fo give as a Christmas present. To those who already 
Own a wireless set there are always many accessories in 
a wide range of prices which provide most attractive pre- 
sents, whilst one could scarcely imagine a more acceptable 
Present than a complete valve receiver or even a simple 
Crystal set for those who have not yet installed a set of 
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case of those who have the advantage of their sight. 

Capt. Fraser’s name is so intimately associated with 
broadcasting to-day that all those interested in wireless 
must naturally feel that they have a special link with the 
work of St. Dunstan’s. The eleventh annual report of 
St. Dunstan’s has just been issued, and is a revelation to 
those unacquainted with the splendid work which is being 
done by this growing organisation. 


By H. P. SMITH. ~ 


A “Local Station“ Loudsspeaker Set Arranged for the Addition of 
H.F. and L.F. Amplifiers. 


N the earliest days of broadcasting the so-called 
unit receiver enjoyed very considerable popu- 
larity ; indeed, a large proportion of the ready-made 
sets offered for sale were constructed on this plan. It is 
rather interesting to.speculate on the probable cause of its 
decline in favour; although the arrangement is undeni- 
ably convenient, it is seldom advocated at the present 
time. The writer has a shrewd suspicion that it was due 
to the fact that the addition of amplifying valves, whether 
H.F. or L.F., did little more than make evident the 
poverty of the land in a most convincing manner, and 
thus caused the user to become dissatisfied with his rce- 
ceiver. The I.F. stages, while certainly increasing 
volume, amplified distortion to a still greater extent, while 
the H.F. valves, as far as the shorter wavelengths were 
concerned, did little more than render the whole set 
unstable and extraordinarily difficult to operate. 
Luckily, our knowledge of H.F. work has increased 
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Fig. 1.—The simplified circuit diagram. 


enormously since those bad old days,” and it is dr 
possible to construct a single-valve amplifier which, o te 
broadcast wavelengths, will magnify the voltage dw » 
an incoming signal about forty times; this by pure vt 
amplification, without taking into account the very = 
siderable increase possible by the judicious use of react". 
On the L.F. side an equally happy state of affairs exis 


Fig. 2.—Showing the effect of grid condenser reactance. 


as valves and couplings are available which will gwe- 
high degree of amplification without appreciable de 
tortion. 


Advantages of the Unit System. 


It has been urged by opponents of the unit system tl 
the apparatus occupies a very large amount of table g 
and it must be admitted that there is some justice 
tion for this complaint, although the instrument i 
be described in this article, consisting of detector 
L.F. amplifier, together with an additional H.F. ada 
L. F. unit, only measures about 32ins. long, which (2 


hardTy“be considered as excessive. 
\ B 6 
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The Nucleus Receiver.— 

Readers of this journal will have noticed that the de- 
-signers of the majority of receivers making use of highly 
efficient H.F. amplification have only made provision for 
covering the broadcast wavelengths, or have compromised, 
for long-wave work, by cutting out the high-frequency 
amplifying stage entirely. It is difficult to express a defi- 
nite opinion as to. whether means will be found for over- 
coming these difficulties without any appreciable sacrifice 
of efficiency, but it is certain that very considerable diffi- 
culty will be experienced in designing a reasonably simple 
set, as a single instrument, to cover all broadcasting wave- 
lengths from about 30 metres upwards,.and at the same 
time retaining H.F. amplification at all frequencies where 
its use is found to be practicable. It is in this direction 
that the unit set scores heavily. 

Having briefly discussed some of the pros and cons 
of the system, we will consider the circuit of the nucleus 
to which both H.F. and L.F. amplification may be added. 
It is given in simplified form in Fig. 1, and will be recog- 
nised as embodying the essentials of the receiver recently 
described by the present writer under the title of ‘‘ The 
Economy Two. With slight modifications as to capa- 
cities and resistance values, etc., to suit its special func- 
tions, it is similar in principle to the detector and first 


a 


1 The Wireless World, October 27th, 1926. 
3 The Wireless World, October 13th, 1926. 
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Fig. 3.—The schematic circuit diagram showing connections to 


„sockets for joining to other units. C,=0.0003 mfd. ; 20.1 
mfd.; Cz 0.0003 mid. C. O. 001i mfd.; C;=2 mfds.; Ri- 18 
ohms; Na- 6 ohms; Rz 1 megohm ; =§ megohms. 


L.F. stage of the Everyman’s Four receiver,? which 
has been extremely popular with readers of this journal. 
The first valve functions as a bottom bend ’’ detector, 
and to enable a critical adjustment of grid potential to 


i 

i 
i 
i 
' 
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Rear view of the receiver. Note the mounti 3 of resistance and condenser clips on porcelain bases. 
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The Nucleus Receiver - 
be made, a potentiometer is 
fitted in addition to a bias 
battery. This refinement is 
only necessary when dealing 
with very weak signals. P 
The detector is coupled to 
the L.F. amplifying valve 
through a high ‘anode resist- 
ance and a condenser of con- 
siderably lower capacity than 
usual. Lest there should be 
any uneasiness as to whether 
the use of this small con- 
denser will result in an 
undue reduction of voltages 
corresponding to the lower 
audible frequencies, it will 
be as well to consider for a 
moment what is actually hap- 
pening. The essentials of 
the circuit are shown in 
Fig. 2 (a), the input volt- 
ages, of course, being those ! 3 2 
set up across the anode re— . 12- 
sistance. We can regard the i 
grid condenser and the leak 


2%, 


as two resistances in series, Fig. 4.—Drilling details of the panel. A, 1/2 in. dia.; B, 3/8 in. dia.; C, drilled and tapped 
š holes marked 
and they are accord ingly 1BA ; D, 1/8 in. dia., countersunk 3 4 wood screws ; É, 3/32 in dia. The two holes 


shown in this manner in 
Fig. 2 (b). Our object is to apply the highest possible leak) will be doing useful work. Now, the condenser o 
voltages between the grid and filament of the valve, so 0.001 mfd., which is suggested here, behaves, at the vèy 
clearly any drop across R, (the resistance of the con- low frequency of 100 cycles, as a resistance of, roughly, 
denser) will be wasted, while the drop across R, (the grid 1.6 megohms, while the grid leak is of 5 megohms. 0: 
the higher audible £ equencis 
W (4,000 or 5,000 cycles) the re- 
d sistance (or r reactance) of t 
condenser — amo unts 00 
40, ooo ohms onl 
almost neg gligible. T 
that the low ro 8 7 Ot 
reduced in strength i the p 
portion of aborta a 
which is not very & * 
compares favourably with ms 
other forms of coup pl 
actual state of affairs, he 
ever, is even | petter | l 
as a small ity 
berately ` introdu xed a c 
the anode resist oe ( 
rather, between a an of 
filament, which 
practically - -the sn 
This W 
sidered as a | she ine 
cuit, its effect b. beir ag me j 
nounced as the frequency n. 
creases. Thus there iif 
dency to reduce an am 
en the higher tones, 
(((. ·¹ w ·0w»ww / A / EL LE LO ROE deer the low er ‘ones as m Hur 


View of the receiver from above. sible. The ee 


fe der 
5 
1 


* 


ane thi 


DECEMBER rst, 1926. 


The Nucleus Receiver.— 

(C, in the diagram) is vari- 
able, in order that a certain 
amount of control over the 
‘tone of reproduction may be 
obtained. Its presence also 
has a bearing on the efficiency 
of the detector valve. 

It is possible to strengthen 
the low tones still further by 
using a higher value of: grid 
leak, and this is often quite 
permissible, although the 
bad effects of overloading, 
with consequent grid cur- 
rents, will be more pro- 
nounced with a high resist- 
ance. i 

Fig. 3 shows in schematic 
form the actual circuit of the 
receiver, and the arrangement 
of battery, input, and out- 
put terminal seckets for 
connection to H.F. and L.F. 
units. In the original form 
of unit set, it was usual to 
connect both H. T. and L.T 

supplies to the output side 
of the last unit; this plan 
was not altogether con- 
venient, and that adopted in 
the present set, where the 
batteries are permanently 
connected up to the 
‘nucleus’? set, ‘seems to 
have several advantages, 
particularly when a quick 
change-over is desired. | 

It should be emphasised 
that the anode resistor R, 
must be of a type guaranteed 
by the makers to carry an 
appreciable current without 
an undue change in resistance. 
The coupling condenser C, 
must also have a high insula- 
tion resistance. 
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Constructional Details. 


The baseboard is raised by 
wooden battens to a height 
of thin. above the bottom of 
the panel, in order that the grid battery and by-pass con- 
densers may be accommodated underneath it, thus leaving 
plenty of room above for high-frequency components, for 
Wiring, or for any alterations which may subsequently be 
desired. The set has been made as simple as possible, 
consistent with efficient operation, although it is possible 
to substitute the anode by-pass condenser with a fixed 
capacity of about 0.0001 mfd., and to eliminate the poten- 
tiometer entirely without a great sacrifice of effectiveness. 

The clips for the coupling condenser and anode resist- 
ance are mounted on porcelain bases supplied as a separate 


BQ 


Fig. 5.—Mounting of components on the under-side of the baseboard and (below) on its upper 
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surface. 


fitting for the ‘‘ Athol’’ reversible valve holders. These 
bases are sold with a bronze spring which, when perform- 
ing its normal function, acts as a shock-absorbing mount- 
ing for the valve holder proper, and must be removed 
before attaching the clips. It was found that the spac- 


ing of the holes was sufficiently correct for the purpose. 


Two pairs of clips are connected in series on one of the 
bases, in order that an extra grid leak may be connected, 
if desired, in series with one of 5 megohms (this seems 
to be the miaximum resistance generally obtainable). 
When this extra resistance is not in use, the spare pair of 
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not at low potential pass through t 
baseboard. The flexible battery wra 
leading out through a hole in the bat 
of the cabinet are joined to the mot q 
venient points on the wiring. It wilh 
noticed that a small “ on-off ” S* 
is inserted in the positive L.T. laiz 
order that the set may be contr 
without turning the rheostats. 


Capabilities of the Unit. 


The wooden case is of simple oe 
struction, and should not be bevond t 
capabilities of the amateur cis 
maker. Mahogany Fin. thick w 
used throughout; this was purk 
with a planed surface. All es 
measurements are given in Fig. . 
wooden fillet, Zin. square in cos = 
tion, is fixed along the under-side cf 
upper front crosspiece, and to its 
screwed the upper edge of the pax’ 
which is further secured in position & 
passing a screw through the bottom i 
each of the battens under the bash 

The unit as it stands is suitabk i 
loud-speaker work on the local stat 
at distances of 5 miles or more, deperi- 
ing on the efficiency of the aerial-at 
system. It can be relied on to git 
ample volume for ordinary requireme! 
under conditions where a crystal St g 
phone signals of sufficient strength » 
be audible with the earpieces held a fe" 
inches away. Daventry can be rene! 
comfortably at distances of zo miles ~ 
more, depending, of course, on the dcr. 
with which the set is used. The 


Fig. 6.—The practical wiring plan. The let- 
tering of components corresponds to that of 
Figs. 1 and 3, while the markings a, b, c, d, 
e, k. 8³ h, refer to leads passing through the 
baseboard the ultimate connections of which 
may be traced by referring to Fig. 7. 


clips must be short-circuited by means 
of a short length of metal rod. High 
insulation is particularly necessary when 
large ohmic values are used in any cir- 
cuit, and porcelain has been found to be 
very dependable, although there is no 
reason why ebonite or any other good 
insulator should not be used, with the 
clips supplied for the condenser, and the 
usual pattern obtainable from most 
dealers for the resistances. ` 

The majority of the connections are 
made with No. 18 S. W. G. tinned copper 
wire, a few lengths of insulating sleeving 
being used where there is any risk of 


short circuiting, and also where leads Fig. 7.—Wiring of components on the under-side of the baseboard. 
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LIST OF PARTS. 


I Variable condenser, 0-0003 (Brandes). 

1 Variable condenser, 0°0003 (Ormond, type No. 3). 

10 Plug sockets (Lisenin). 

1 Rheostat, 6 ohms (Ormond). 

1 Nieosfat, 15 ohms (Ormond). 

1 Potentiometer (Ormond). 

1 Fixed condenser, 0°1 mfd. (T. C. C.). 

1 Fixed condenser, 2 mfds. (T.C.C.). 

J Fixed condenser, 0-001 mfd. (McMichael). 

2 Valve holders (Athol). 

4 Valve holder bases, two for mounting resistances and 
coupling condenser (Athol Flexifonic). 

1 On-off switch (Wearite). 

2 Dry cells (Siemens T size). 

J Ebonite Panel, 12in. x 8in. x jin. 

1 Resistance, 1 megohm (Ediswan). 

1 Resistance, 5 megohms (Ediswan). 

1 Coil holder. 
Wood for cabinet and baseboard. 
Wire, screws, eic. 


Approximate cost. £3 8 6 
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results will only be attained when a high magnifica- 
tion“ valve, such as the Cosmos S. P. 55 B., S. P. 18 B., 
and similar types in the Benjamin or Amplion ranges, 
is used as a detector (Vi). Another suitable valve is the 
Ediswan R.C.: the reader is referred for further infor- 
mation on this subject to page 505 of The Wireless World 
for October 27th, 1926. For local work, a power valve 
will be necessary as an L.F. amplifier. 

A tuning coil must be connected across the input sockets 
A and B; its holder may be mounted on the back of the 
cabinet, and should be fitted with flexible leads carrying 
plugs for insertion into these 
sockets. The earth is connected 
to the — L.T. socket; thus the 
by-pass condenser (C) across the 


View of under-side of the baseboard, showing wiring and mounting of components. 
B 11 
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potentiometer and bias is included .in the aerial circuit ; 
this arrangement is quite permissible, and avoids the 
necessity of fitting an extra earth terminal. 


Fig. 8.—Details of the cabinet. The internal measurement from 
back to front is 8 ins. 1 


A red celluloid ‘disc is mounted under the H. T. + 
sockets on the face of the panel, and serves as a re- 
minder that the wiring associated with any units added 
to the nucleus is safe when the connections from 
these sockets are removed and the L.T. switch is at 


ff. This receiver is intended to operate on an H.T. 
voltage of about 120, and, as far as possible, subsequent 
units will be arranged for the same pressure, thus avoid- 


ing a multiplicity of leads. 

Regarding the operation 

of the potentiometer, it 

= should be pointed out that 

the possible range of applied 
grid voltages will depend 
partly on the L.T. battery. 
With a single accumulator 
cell, grid potential may be 
varied between 1 volt nega- 
tive and 3 volts negative. 
This is assuming that a 3- 
volt bias battery is used. 

A high-frequency stage foi 
the broadcast wavelengths will 
be described in a very early 
issue, and is to be followed by 
articles dealing with a long- 
wave amplifier, and a short- 
wave unit particularly de- 
signed for the American 
transmissions which are re- 
ceivable at the present time at 


R| 
vj 
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additional L.F. stage will 
also be dealt with. 


considerable strength. An 


730 


* . 
N a $ 


ae 


ee io 


2 8 Ay 


SEEN 


‘ 


FIXING EXTENSION WIRES. 


When running telephone extension 
wires along the papered wall of a 
reom there is no necessity to damage 
the plaster by driving in staples. 

The wires can be effectively secured 
by using small pieces of passe-partout 
binding, which may be obtained from 
photographic dealers and music 
sellers. | This material is coated with 
a very strong gum, and can be ob- 
tained in any colour to match the 
wallpaper.—M. W. 
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REACTION COIL CONNECTIONS. 


In wiring up the plugs and sockets 
of a two-coil holder it is customary 


first of all to make the reaction coil. 


connections temporarily, and to 
change them over when the set is first 
tried out in order to ascertain the 
correct connections for positive re- 
action. The connections may be made 
permanently in the first instance if the 
following simple rule is remembered : 


Universal rule for reaction coll connections 


Diagonally opposite plugs (or sockets) 
are connected to grid and plate of the 
detector valve. 
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A Section Devoted to New Ideas and Practical Devices. 


and is inde- 
mounting 
shows. 


This rule is universal, 
pendent of the method of 
the coil plug s as the diagram 
It is also independent of the 
circuit employed, being equally 
applicable to the Hartley and 
Reinartz circuits. -W. W. 
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ADJUSTABLE PLUGS AND SOCKETS. 


The amateur will find the adjust- 
able plugs and sockets illustrated in 
the diagram of great use in experi- 
mental work. The device is not only 
useful in picking up contact with 


Plugs and sockets with variable spacing. 


plugs and sockets of different spac- 
ing, in which case the connecting 
strips should be of ebonite, but may 
also be used for short-circuiting pur- 
poses by using brass instead of 
ebonite links. — W. H. G. 
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Valves for Readers. 


For every practical idea sub- 
mitted by a reader and accepted 
for publication in this section the 
Editor will forward by post a 
receiving valve of British make. 
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FRAME AERIAL LOAD OL 


The Hartley circuit is 
used in portable receivers oti 
with a frame aerial, in which case 4 
tapping is taken from the centre 
the coil winding, making the vai 
of loading coils rather difficult. 

The diagram shows a convene: 
method of overcoming this difficult. 
A Dimic coil base is connected in t: 
centre of the frame, as shown wt: 
lower part of the diagram. Nom 
ally, the three spring contacts i 
closed with a brass shorting strip, t= 
when it is desired to raise the wast- 
length of the receiver, a loading «i 
of appropriate inductance wih : 
centre tapping may be plugged i 


frequen =" 


LOADING 
COIL 


framt 
Centre-tapped leading coll for 
aerial Hartley receivers» 


9 
the coil base in place of the shorts 
strip. The wavelength is thus 5 
to the appropriate value ™" 


it. 
upsetting the symmetry of the cirt 
B12 
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Instructive and Amusing Experiments for Christmas Entertainments. 
By A. P. CASTELLAIN, B.Sc., A. C. G. I., D. il. C. 


HE stunts described in this article are put forward appear at opposite sides of the disc with the motor still 


by the writer as suggestions for something a little 
out of the ordinary in Christmas entertainments, 
in that some of them may be classed as conjuring tricks 
illustrating various scientific principles which are not 
common knowledge to the general public, and even, be it 


said, some of them unknown to our suburban ‘‘ experts 


who profess to know all about how it is done. 
Seeing is Believing. 


One of the most striking of these stunts may be per- 
formed under conditions that no amateur conjurer would 
even dream of attempting a trick—namely, with the audi- 
ence all around him as close to the apparatus as they like 
to get. “This particular trick serves to show to what 
degree we may trust our senses, for it shows as stationary 
objects that are known (and can be proved) to be moving. 

The stunt will first be described as it Appears to the 
audience, and then it will be shown how it is done, and 
on what scientific prineiples it depends for its success. 

A little electeit motor has a wooden clamp on its shaft 
$0 that cardboard discs may be fitted on. One such disc 
has a cross painted on it in black, the cross forming two 
diameters, as shown in Fig. 1 (a). 

This disc is fitted on to the motor and the current 
switched on, so that the disc is rapidly spun round, and 
all that is visible is a grey blur instead of the cross. 
The magic light is then switched on from the magic box 
and the cross begins to appear travelling slower and 
slower and finally becomes stationary, although the motor 


is still rotating fast. 


The Caged Canary. 


The cross will rotate slowly in either direction or re- 
main stationary according to the will of the conjurer. 
The latter then procceds to stop the motor, take off the 
disc with the cross on it, and replaces it with another 
disc on which a canary has been painted on one side and 
a cage on the other, as shown in Fig. 1 (b). He then 
says that with the aid of the magic box he is going to 
put the canary in the cage. He starts the motor up 
with the disc on, switches on the magic light, when the 
canary appears in the cage on the disc. Just to show 
that there is no deception, the canary and cage then 
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running. 
5 With the magic light switched off, all that appears is a 
lur. 

Now, as to how it is done. Take the case of the cross 
first, as if this is understood, the other follows at once. 
If the cross is illumináted every tìme that one is vertical 
and not illuminated at any other time, then the cross will 
appear stationary with one arm vertical. If the speed 
of rotation of the disc is sufficiently high (of the pratt 
of 300 r.p.m., or greater for a four-armed cross), the 
cross will appear perfectly steady ap-] clear, but if much 
lower speeds are used thege Will be a flicker effect. This 
is due to the fact fiat the average eye can perceive up 
to about "teen pictures a second as separate entities, but 
abge this number they become merged into each other, 


Fig. 1.—Showing two forms of discs for the magic box experi- 
ments. In (a) the cross shown shaded should actually be blacked 
in, and in (b) note that the cage should be drawn upside down. 


giving the effect of continuous vision. Incidentally, this 
effect of persistence of vision. as it 1s called, is what 
makes the cinematograph possible. l 

The magic light, therefore, must illuminate the disc 
only when the cross on the latter is in similar positions— 
7.¢., in the case of a four armed cross with the arms 
exactly similar, the disc may be illuminated four times. 
twice, Or once per revolution. 

If the disc is illuminated eight times per revolution, 


then the cross will appear to have eight arms, and if the 


frequency of the illumination is very slightly less or 
slightly greater than those specified, the cross wil! 
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Christmas Novelties.— 
~ appear to be moving 
forwards. 

We see, then, that if the disc with the canary and cage 
on it is illuminated once per revolution, say, when the 
canary is at the top of the disc, then the disc will be seen 


slowly backwards or slowly 


E os 


+ H. T. IN BOX - 


DISC 
MOTOR 


Fig. 2.—Circuit of the magic box. 


as if stationary, but if illuminated 7απ ice per revolution, 
once when the canary is at the top and once when the 
cage is at the top, then the canary will be seen inside the 
cage. As a matter of fact, two canaries in two cages 
will be seen, one right side up at the top of the disc and 
one upside down at the bottom, but the latter may be 
blocked out if desired by illuminating only the top half 
of the disc. The scientific effect illustrated by this is 
called the stroboscopic effect. 

The magic light consists of neon lamps, which will 
follow rapid fluct rations of 
voltage, and the interrup- 
tion of the supply in the 
first case is obtained by 
another small electric 
motor driving a cam which 
completes the neon lamp 
circuit twice per revolution 
of the motor. These neon 
lamps are commercially 
called “ Osglim’’ lamps, 
and require about 200 volts 
D.C. to run them, which 
may be provided by D.C. 
mains, if available, or by 
dry battery H.T. if these 
are not available. 

To test whether the house 
lighting system is D.C. or 
A.C. put an Osglim lamp 
into one of the sockets and 
switch the light on. If 
both electrodes glow, then 
the supply is A.C., and if 
only one, then it is D.C. 
If neither glow, but an 
ordinary lanip lights in the 


Fig. 3.—Panei dimensions for magic box. 
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socket, then the supply voltage is probably 120 volts c: 
below, and a 1oo-volt H.T. battery should be used fs: 
the above test in series with the neon lamp. If nothing 
happens, then the H.T. battery should be connected the 
other way round, and if the neon lamp does not light up 
then on one electrode only, the mains will be of no use. 


Flashing Lamp. 


Another interesting thing that may be shown with nesa 
lamps is the ‘‘ flashing lamp. If a large condense: is 
put in parallel with the neons and a large resistance of 
the order of megohms used in series with the neons and a 
200-volt supply the lamps will not light up directly, but 
after a time will flash up, then go out for an intera, 
then flash up again, and so on, and the interval betweea 
flashes may be controlled by altering the capacity of the 
condenser,- the value of the resistance, or the supply 
voltage. l 

This effect is obtained in the magic box by varying the 
resistance. 


Visible Broadcast. 


Quite an amusing thing to show is a neon lamp flashing 
in time to dance music as received on a radio set. 

If large H.T. valves (140 volts or so) are in use in the 
radio set, then visible indications will be obtained by œ- 
necting a neon lamp across plate and filament of the las 
valve, with the loud-speaker in its usual position. If 
the H.T. voltage is lower than this, then It is best to con- 
nect the primary of an ordinary intervalve transformer in 
series with the loud-speaker, and to connect the neon lamp 
either in series with an extra 100 volts or so H.T., or 
directly across the secondary of this transformer. 

This demonstration is most amusing when used with 
dance music, as the lamp can be made to go out between 
the beats and to glow brightly in time with the beats. 


DECEMBER Ist, 1926. 


Christmas Novelties.— A 

Before proceeding to de- 
scribe other stunts, the con- 
structional details of a suit- 
able magic box will be given. 
The box is intended to be 
used in conjunction with the 
batteries of an existing valve 
receiving set if no 200-volt | 
D.C. mains are available, 
and contains 100 volts of 
small-size dry-battery H.T. | 
cells, which may be of the i 
cheapest possible quality, if 
desired. $ 
These constructional de- | 
tails are not at all rigid as 
to dimensions or components, 
and the box illustrated is 
given as one form in which 
it may be made up. 

The circuit of the box is 
given in Fig. 2, and the 
panel sizes and layout of 
components in Figs. 3, 4, 
5, and 6. 

The switch shown in Fig. 2 enables the neons to be 
changed over from the motor interruptors to the con- 
denser and resistance for the ‘‘ flashing neon,’’ or to 
the ‘‘ visible ’’ broadcast, so that the three stunts already 
described may all be performed with the box. 

Besides the box there is another motor mounted on a 
block of wood arranged for spinning the cardboard discs. 
Both this motor and the one in the box have a little 
dri ving pulley when bought, and these pulleys may easily 
be converted into interruptor cams by having flats filed 
on their edges and a piece of springy brass or phosphor- 
bronze arranged to touch these flattened pulleys or cams, 
wh ich will occur twice per revolution in the case of the 
motor in the box. For the motor driving the disc, the 
pul Jey is pushed up the shaft so as to leave room for a 
wooden disc about two inches diameter with three ter- 
mimals fixed in it so as to clamp on the cardboard discs. 
The pulley on this motor is filed so as to give two inter- 
ruptor cams, one giving two, and one giving one inter- 


Fig. 4.—Dimeusions of sub-panel for lamp holders. 
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View of the front of the magic box. 


ruption per revolution. The type of pulley usually found 
on these small motors is grooved, so that if two flats are 
filed on it, as described above, and then one-half of one 
flange filed away at right angles to the flats, it is then 
possible, by using a contact strip on to each flange, to 


Fig. 5.—Dimensions of terminal strip. 


obtain two contacts and one contact respectively per 
revolution. This double cam is shown in Fig. 7. 


Light Control Stunts. 


Another class of stunt which comes into the realm of 
telearchics may be performed with the aid of a selenium 
cell. Many interesting, as well as amusing, experiments 
may be done with such a cell, which alters its resistance 
on exposure to light. The auxiliary apparatus required 
consists of a Weston relay, about 20 volts H.T., a single 
14-volt cell, and a more robust type of relay, which 
may be made out of an old electric bell, if desired. 

By connecting up the apparatus as shown in Fig. 8, 
the contacts of the last relay may be closed by shining 
a light of suitable strength on the selenium cell, and 
that when this light is removed the last relay contacts 
open. Thus shining a light on the selenium cell closes 
the circuit between A and B in Fig. 8, and as A and 
B may be connected to various external circuits, so 
various controls may be obtamed. 
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Christmas Novelties.— 
The Light that Won't Stay 
On. 


It is very amusing to 
use an electric bell for the 
last relay with the gong re- 
moved and to utilise the 
existing contacts as the re- 
lay contacts. Thus when 
no current is flowing round 
the bell coils the bell arma- 
ture is pressing against the 
contact, and thus the ex- 
ternal circuit iş closed. 
This contact may be put in 
series with the ordinary 
room lamp, the latter 
turned on and the selenium 
cell placed near it. Very 
soon after the lamp has 
been turned on, its illu— 
' mination will be sufficient 
to reduce the resistance of 
the selenium cell and thus 
operate the Weston relay, 
which will in turn open the 
contacts of the bell relay 
and turn the light out. The selenium cell, now being 
in the dark, will increase its resistance, and the bell 
relay will consequently be released, and the lamp will 
light again, and so on, the frequency with which these 
operations are carried on depending on the lag in 
the selenium cell and the relays 

This experiment may be carried out with other lights 
on in the room, provided that the illumination of the 
cell due to these other lights is not sufficient to work the 
relays. Of course, instead of using the room light, a 
flash lamp may be used if desired. 

By connecting a bell and battery across the last relay 
contacts, the bell may be rung by illuminating the 
selenium cell with a pocket torch, and thus a realistic 
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A back view showing the general arrangement of the components in the magic box. 
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6.—Layout of components in magic box. 


imitation is obtained of a burglar alarm set in opertea 
by the light from a burglar’s torch. 

Another thing which may be done is to connect it 
accumulator and a piece of very fine copper wire acts 
the last relay contacts and to pile a little gunpowder ove! 
the copper wire. When the selenium cell is illuminate: 
the gunpowder will be exploded. Needless to say, t% 
experiment should be performed in a safe manner 
an old plate, for example. 

No doubt many other amusing ways of using t 
selenium outfit will occur to the reader. 

Selenium cells suitable for the above stunts and r 
periments may be obtained from Priorsells. Lt. 
Cannon Street House, 110, Cannon Street, Lond 
| E. C. 4, price 158. for ti: 
small size of 10 to 1 dark 
light ratio, and these œ“ 
are thoroughly recommen: 
by the writer for gun: 
good results. 

Other stunts which m 
be performed by thos vb 
have suitable radio receiv 
sets include the Hus 
Aerial, the Human Te 
phone Receiver, and Co 
Broadcasting.. 

The Human Aerial 3! 
stunt which 1s probably . 
known to most readers. . 
the arrangements advisib? 

for complete success ™! 
not be so well known. 

If a chain of people + 
holding hands, and the |3* 


one touches. the ae 1s 
B 16 
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Christmas Novelties.— 

terminal! of a valve receiving set somewhat as shown in 
the sketch—it is usually possible to receive the local 

station on retuning. If the set incorporates a loose- 
coupled aerial circuit, then practically no retuning will 
be necessary, and reception of the local station will be 
steady even though the ‘‘ aerial“ is moving about, but 
if the set is direct coupled then movements on the part 
of the aerial are likely to upset the tuning. For 
direct-coupled sets, then, it is advisable to use a small 
coil of, say, 20-30 turns coupled to the tuning coil, one 
end being earthed and the other connected to the human 


aerial. 


Fig. 7.—Showing the 
cam and the two con- 
tacts on the disc 
driving motor. The 
rear contact closes 
thelamp circuit 
twice, and the front 
contact once er 
revolution of the disc. 


The Human Telephone Receiver is not so well known 
and requires the use of a set which will operate a loud- 
speaker on the local station. The loud-speaker is dis- 
connected, and two people requested each to take hold 
of one of the bared ends of the loud-speaker leads. If 
one of them presses a piece of ordinary paper against 


Wireless 6 | 
World p oe 


the other’s ear, the latter person will hear the broadcast 
quite plainly, though faintly. If both sit down and 
pass a piece of paper between adjacent ears, both will 
hear the programme. It is not advised, however, that 
they try and do without the paper, for if they do they 


Fig. 8.—Circuit for use with selenium cell. When light shines on 
the cell SC the Weston relay W operates the second relay R which 
completes the external circuit between A and B. 


will get an appreciable shock. This stunt does not work 
with only one person holding the wires and the paper, 
but any kind of paper will do so long as it is dry. The 
principle on which the receiver acts is the one which 
applies to the electrostatic loud-speaker. 


Comic Broadcasting. 


This stunt requires a loud-speaker set with an extra 
loud-speaker—preferably of the cone type. This extra 
speaker is put in the detector valve plate circuit, and 
words spoken into it will be reproduced in the ordinary 
loud-speaker at the end of the set. 

The extra speaker should be concealed in another room, 
so that comic announcements may be made by somebody 
in the know ” in the intervals of the legitimate broad- 
casting—or the latter may be switched off altogether and 
a comic programme (supplied locally) substituted. Much 
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Christmas Novelties.— ae ‘A a 

amusement may be caused to those not in the know by 
introducing ‘‘ home made efforts at intervals during the 
legitimate article. | 
| Ghosts. i 


The last stunt to be described is the production of 
realistic ghosts. By means of the comic broadcasting 


a 
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Showing a selenlum cell made by Priorsells, Ltd., suitable for 
the experiments described. 


outfit referred to above, the audible part of the ghosts may 
be attended to—the clanking of chains, and so forth— 
and the visible part by the use of a magic lantern. 

The fortunaté possessor of a home cinema projector 
will be able to do more in the ghost line than those with- 
out, still, very realistic results may be obtained with the 
aid of a magic lantern and a photographic negative of 
a person. 
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The ‘‘screen’’. for the lantern picture is made < 
smoke, which introduces movements and distortion ix» 
an otherwise lifeless and flat ‘‘ ghost.“ The smoke mr 
conveniently be made chemically by mixing househo! 
ammonia and hydrochloric acid A suggested metho 
which bas been found convenient is to fill a saucer wih 
sand, soak it with ammonia, and then to allow a sm! 
quantity of hydrochloric acid to drop on to the sand 
The chemical smoke thus produced is dense and whie 
and very suitable for the reception of a lantern pictus 
The illumination in the lantern should got be good, x 
else the trick will be too obvious, but a few rehears’s 


A ghostly effect is obtained by 


projecting a faint image inte a 
smoke screen. Á 


beforehand will enable the reader 
illumination. 


It is best to have three people concerned in the pro- 


to get the nei 


toa duction of ghosts—one to deal with the audible side. 
one to make the smoke and switch on the lantern, ani 


one among the audience to conjure up the ghost. 


It is possible to get very realistic effects if the lanter. 
etc., are hidden behind screens and the ghost kept as fx 
away from the audience as possible. Sometimes it 
possible to arrange a walking ghost by making the snot: 
on one side of the room and using a draught to-carry i! 


Broadcast reception with the human aerial. 


A Ferranti Handbook. 


“The Way to True Radio Reproduc- 
tion” is the title of an extremely useful 
brochure produced by Messrs. Ferranti, 
Ltd., of Hollinwood, Lancashire. In it 


the beginner will find many useful hints 


on securing maximum results from his 
set, making use of Ferranti transformers. 
Various circuits are given and the 
brochure includes a list of the leadin 
makes of valve with characteristics an 
notes on the choice of valves for a variety 
of purposes. 
0000 


Address Wanted. 


Messrs. The Dubilier Condenser Co. 
(1925), Ltd., would be glad if Mr. R. 
Anderson, of London, who recently wrote 
for details of the Hiloten’’ Battery 
Eliminator, would forward his address. 


entertainments. 
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Co-operation in Battery Service. 


In connection with the establishment of 
a special battery service by the three 
firms Messrs. Lucas, C. A. V., and Rotax, 
the following is a list of the first six 
agencies appointed to act as service sta— 
tions: Knox Bros., 25, Bridge Street, 
Berwick-on-Tweed; Alex. Shaw & Sons, 


66-68, Brook Street, Hull; F. Wingfield, 


13, High Street, Croydon; Adams Bros. 
& Co., 47, Poole Road, Bournemouth W. ; 
Lewis Electric Sedan Co., 72, Eastbank 
“treet, Southport; A. W. Bridges, Bells 
Court, Pilgrim Street, Newcastle-on- 
Tyne. 


across—the lantern being moved to follow, of course. 
The purpose of this article will have been fulfilled `i 
the stunts described will help any reader with Christm: 


“ Becol ” Successes. . 

Messrs. The British Ebonite Co, Le. 
are justly proud of the fact that los 
formers of their manufacture. were = 
corporated in the sets winning the Is. 
2nd, 3rd, and 4th prizes at, the Machi 
Wireless Show, and also in à set whe! 
secured a gold medal at the Ams 


Wireless Exhibition, l 


0 0 o 0 


For Free State Readers. 


mind readers in the Irish Free State that 
they have an office and warehouse s 
38, Upper O'Connell Street, Dublin, whos 
goods ean be purchased either wholesale 
or retail at inclusive prices, thus avviding 
the trouble of Customs charges. ete. 
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_ Messrs. The M.A.P. Company, of 2 
Gt. Lister St., Birmingham, wish to re 


-> 


DECEMBER IST, 1926. 


knd a ay 


THE WIRELFSS WORLD ADVERTISEMENTS. 


— — ~- = me a ~ — 


— —— 


»'kfßB. e 5 sahara 22... 


dri 


Advertisements 


Witti REH 1 4 . — 


Sold by all good Radio Dealers 


The British Thomson-Houston Co., Ltd. 


tor The Wireless World ” are only accepted from firms we believe to be thoroughly reliable 
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Ne Genie inthe | 
SunKay carton | 


+ 


T was a rare and envied thing in the 
days of old to be able to conjure up f 
a genie capable of laying the world at 
your feet. To possess a magic lamp ora f 
magic ring was the ambition of emperors. 


O-DAY we can all have our genie. In every 3 

ORMOND Sun-Ray Carton is a genie who 
at the lightest bidding will place the worid at. 
your disposal. A turn of the famous ORMOND | 
Slow Motion Dial—and your wish is gratified. f 
here's no * missing” with an ORMOND 
Condenser. No tiresome twiddling to and fro 
until you almost get your station. You're | 
there—in a twinkling of an eye. V 


There are ORMOND Condensers to suit the 
needs of everyone. 


THE ORMOND ENGINEERING CO. LTD. 
199-205 Pentonville Rd., King's Cross, London, N. 


lelephoue : Clerkenwell 9344-5-6. Telegrams: “ Ormondengi, Kincross.” P 
Factories: Whiskin Street and Hardwick Street, 
Clerkenwell, E.C.1 


Continental Agents > e 
Messrs. sane? 3 & Merriman. 
“Phonos House,” 


2 and 4 Bucknall Street, 
New Oxford Street, W. C. 
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Mention of Tie Wireless World,” when writing to advertisers, will ensure prompt attention. B20 
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“NO CRYSTAL SET IS COMPLETE WITHOUT THIS WONDERFUL ATTACHMENT ” 
Extract from an entirely unsolicited testimonial recently received from a customer sitaated 80 miles from Daventry. 
The WONDERFUL ATTACHMENT referred to is the 


MAGNETIC Ä BAR AMPLIFIER 


— — — 


(Patent No 24838128.) 


Not only will this marvellous i ees 
device give really good LOUD- CIT A N NOT a Microphone Button. 
SPEAKER RESULTS from 5 2 “23 — . g ) Valves, Accumulators, 
CRYSTAL RECEPTION of N yE or H.T. Batteries. 


average strength, but it is abso- Fragile parts. 


lutely the ONLY means of 5 huey Distortion. 
increasing the strength of weak A a y Simple za ABC. 
signals in headphones without 8 


: l "a MICROPHONE AND OTHER PARTS OF 
using valves. N ö ve AMPLIFIER SUPPLIED SEPARATELY 


FN FULLY ILLUSTRATED LISTS FREE 
E. 1 CoupLETE AMPLIFIER as | 

: shown PRICE post free 38 /- 

3. volt DRY BATTERY lasting | 


EQUALLY EFFICIENT ON ee over three months 4/- extra. 
VALVE SETS ba ae : No other accessories required, 


If your dealer cannot supply order direct — on pin — LIE BY RETURN FROM STOCK. 
from Sole Manufacturers and Patentecs K 8 EVERY AMPLIFIER GUARANTEED, 


actual size.) — 


NEW WILSON ELECTRICAL MANUF ACTURING CO., LTD., LONDON, W. ST phone: Museum S976. 


—are made in solid BAKELITE 

—can be attached in series or parallel 
—can be mounted upright or flat 
—are issued with a written guarantee 
—are packed in two colour Carton 
—are the cheapest at any price 


NO OTHER MAKE COMBINES ALL THESE ADVANTAGES! 


yet they sell for 
‘0003 and 2 Meg Combined. 2/= 
Resistances only, all sizes .. 13 l 
Condensers only, oo 1 . {T= 


Condensers only, ‘003-006 .. 16 
Surely your set deserves them ! 


At your dealers or Post Free from 


THE GRAHAM FARISH MFG. CO, 
Dealers write for terms. 17, MASONS HILL, BROMLEY, KENT. 


B21 Advertisements ſor The Wireless World ’’ are only accepted from firms we believe to be thoroughly reliable. 
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to our FREE 
offer of Blue Print 


AND 


Instruction Book. 


Results from our first announcements have been 
positively amazing!... Tens of thousands of 
FREE Blue Prints and Instruction Books have 
been issued in response to coupons received 
wireless enthusiasts—as never before are now 
enjoying clear, undistorted tone, made possible by 
the wonderful R. C. Threesome. 


Using the new Ediswan Valves -R. C. 2 and P. V. 2 
—in the new quarter-watt POINT ONE 
ECONOMY Range—the R.C. Threesome is 
without doubt the receiver of to-day. 


Male the 
R. C. Threesome Now 


—— — 


* 
Ask your dealer 
about the new 


E DIS WAN 
ECONOMY 
VALVES 


= QUARTER-WATT 
POINT ONE RANGE 


There is an Ediswan 


The new Ediswan POINT ONE ECONOMY valves are 
renowned for tonal quality .., for long service... for 
irreducible economy. Get EDISWAN Valves for your 
R.C. Threesome, and be sure of perfect reception. 


Send for this FREE 
BLUE PRINT & BOOK 


Don't wait. Tear out the coupon and post it right 
away. Don't forget your name and address—many coupons, 
sent in haste, have been received blank. Avoid 
disappointment—do it NOW! 


* * F se j } A è ò è è 
1 e 1 It's simple you can build it in 3 hours for less than £3. 
t er EbISWAN One dial tuning! High-power station and local station 
avis VALVES AND come through with absolute purity and abundant volume. 
j 


NURSE YOUR 
SET. 


To THE EDISON SWAN ELECTRIC CO., LTD. (Publicity) 
123/5, Queen Victoria St., London, E.C.4 i 
Please send, post free, presentation cobics of the Address F mee 

N. C. Threesome" Instruction Book and Blue || ‘pease use - 
Print. 
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Events of the Week in Brief Review. 


CONCERTS IN THE AIR. 

The monster Empire airship, known as 
the R101, now under construction at 
Howden, Yorkshire, will carry broadcast 
receiving apparatus for the entertainment 


of passengers. 
P 8 0000 


LOUD-SPEAKER BOOM. 
„The wireless set . . . is proving such 
a boom to the inmates of the Barnstaple 
Poor Law Institution. — Local Paper. 
Personally, we always manage best 


without the boom. 
. 0000 


LESSONS ON THE BARGE. 

The Netherlands Minister for Public 
Instruction has opened an official service 
of instruction from the Hilversum station 
for the beniefit of the children of barge- 
men. Leading a wandering life, the 
children never attend school. 

00 00 
WIRELESS SHOW AT HULL. 

Saturday next, December 4th, will see 
the opening of the Hull Wireless Ex- 
hibition at the Park Street Drill Hall. 
The Exhibition promises to be an even 
greater success than last year, when 
38,000 people attended. It will remain 


open for a week. 
0000 


WIRELESS DEVELOPMENT ON 
IMPERIAL AIRWAYS. 

Air liners on the Imperial Airways are 
shortly to be equipped both with wireless 
telegraphy and telephony transmitters. 
This move is due to the poa conges- 
tion on the telephones used for communi- 
cation between the air liners in flight 
and the aerodromes. In future service 
messages will be sent out in morse on a 


different wavelength, and a wireless 
operator will be carried. 
0 0 oo 
AUSTRIAN RAILWAY WIRELESS 
SUCCESS. 


An interesting little report has been 
issued by the Austrian Federal Railways 
dealing with the resalte attending the in- 
stallation of broadcast receivers on cer- 
tain express coaches. The supply of 
radio tickets, thought to be sufficient. 
for three months, was used up in one. 
In the first week there were 642 listeners, 
the namber increasing by 40 per cent. in 
the second week, 70 per cent. in the 
third, and 130 per cent. in ‘the fourth. 
Two more trains have been equipped. 
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COLLAPSE OF PERUVIAN WIRELESS 
MONOPOLY. 


The monopoly conceded in January last 
to the Peruvian Broadcasting Company 
for the importation of wireless apparatus 
has been abolished by a recent Peruvian 
decree, and goods of this description can 
now be admitted to the country on pay- 
ment of import duty. 

©0000 


AN **EVERYMAN 4” AWARD. 


A phot 
H. Bud 
Set Competition held in Chicago recently. 


raph of the cup awarded to Mr. 

in the International Amateur 
The set entered by Mr. Budd was an 
“ Everyman 4” constructed by bimself, 
and obtained the second place amongst 
aH entries irres ve of the number of 
valves. In addition to the cup a money 
award of 50 dollars was made to 
Mr. Budd 


FAIR LISTENERS IN AMERICA. 

Mrs. Lotta Harrauff, well-known in 
American broadcasting circles, asserts that 
women constitute 80 per cent. of the 
U.8. listening public. 

0000 
INTERNATIONAL SHOW IN 
SWITZERLAND. 

An international wireless exhibition is 
at present being held in Baele, Switzer- 
land, and will remain open until the end 

of the week. 
0000 
RADIO SOCIETY OF GREAT BRITAIN. 

It is understood that the proposal to 
combine the Radio Society of Great 
Britain and the Transmitter and Relay 
Section as one organisation is still 
under discussion. No definite step has 
vet been taken. 

o OO 
BOLIVIAN WIRELESS SPLASH. 


A chain of five new wireless stations, to 
cost approximately £11,875, is to be erected 
in Bolivia, We are informed by the 
Bolivian Legation that the chosen sites 
are at Sucre, Potosi, Tarija, Monteagudo 
and Azurdoy. 


0 0 oOo 
ESPERANTO AND WIRELESS. 
The Falun broadcasting station 


(Sweden) has admitted Esperanto to its 
programmes. New courses in the 
language have been opened at Munich 
and Nuremberg, while three Japanese 
stations are also giving Esperanto broad- 
casts. 
0000 
DEARER WIRELESS TO SPAIN. 

The fees for wireless telegrams via 
Marconi’’ exchanged between Great 
Britain and Spain are increased as from 
to-day (December Ist) to 3d. per word 
for ordinary messages and 9d. per word 
for urgent telegrams. These increases, 
which are common to all routes, are due 
to adjustments of terminal rates by the 
Governments concerned. 

0000 

PLAN FOR FRENCH “DAVENTRY.” 

The Association of French Wireless 
Manufacturers (Syndicat des Industries 
Radio-Electrique) proposes to erect a 
powerful new broadcasting station of 
60,000 watts on the lines of that of 
Daventry (says The Times). It is to be 
used to broadcast performances at the 
Opéra-Comique, Comédie-Francaise. and 
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other Paris theatre, the principal con- 
certs, public meetings, lectures, etc. Its 
radius will be sufficiently great to cover 
the whole of Europe, Northern Africa, 
and the Eastern States of North America. 
The proposal has not yet been sanctioned 
by the Government, and a site has conse- 
quently not yet been chosen for the 
station, but if wili necessarily be situated 
at some distance from Paris in order to 
avoid interfering with the wireless com- 
munications of the capital. 
0000 

AMATEUR BROADCASTING IN U. S. A. 

Full details of the recent dedication of 
Mt. Grant, claimed to be Nevada's most 
beautiful mountain peak, as well as re- 
sults of a motor race to the summit, were 
broadcast to hundreds of points in the 
United States through a portable 
amateur station operated by C. B. New- 
combe at the top of the mountain. Oper- 
ating on short waves under the call 
6ACU, the station was in constant com- 
munication with other amateurs through- 


out the country. 
ooo 


BRQADOASTING BILL FOR FREE 

The Irish: Free State Wireless Tele- 
graphy Bill, which has just been issued, 
provides for a penalty of £10 and for- 
feiture of the apparatus for the crime 
of operating or possessing wireless gear 
without a licence, and a further fine of 
£1 for every day during which the 
offence continues. The Bill empowers the 
Postmaster-General to grant licences and 
regulations, and includes provision for 
the issue of search warrants to the 
Civic Guard to enter, if necessary by 
force, any place or ship where unlicensed 
apparatus is believed to be kept, and to 
seize the apparatus. 

With regard to broadcasting, the 
P.M.G. will be granted authority to 
establish an advisory committee to assist 
in the conduct of the stations and the 
control of the programmes. 

The second reading of the Bill will 
probably be taken by the Dail early next 
week. 

0900 
SENATORE eka AND THE 

A large audience, including the King 
and Queen of Italy and members of the 
Italian Cabinet, listened to a lecture by 
Senatore Marconi in the Augusteum Hall, 
Rome, on November 21s8t. 

In the course of the lecture, in which 
he dealt with the development of 
“beam” wireless, Senatore Marconi read 
a telegram from London which ran: 
“ Beam system functioning satisfactorily 
in communications between England and 
Canada. There ıs great speed in trans- 
mission between London and Montreal.” 

Senatore Marconi expressed gratitude 
both to the British and Dominion Govern- 
ments for helping to materialise the in- 
vention, and added—‘‘ I am proud that, 
thanks to the work of an Italian, more 
rapid and precise transmission of thought 
has been made possible.“ He declared 
that the influence of atmospheric disturb- 
ances upon the new system will be in- 
significant, as he has been able to verify 
this in the course of the experiments 
between England and North America. 


„WIRELESS WORLD " 
i LECTURE IN GLASGOW. 


Under the auspices of The 
Wireless World a Lecture will 
be delixered by Dr. N. W. 
McLachlan, M.I.E.E., on 


« Quality in Broadcast 
Reception 


(with Demonstrations), 
at 
The McLellan Galleries, 
Sauchiehall Street, Glasgow, 


on Saturday, Dec. 11th, 1926, 
at 8 p.m. 


Chairman: Prof. G.W. O. Howe, 
D.Sc., M. I. E. E., 
Professor of Electrical Engineering, 
Glasgow UnfVersity. 
(Admission Free by Ticket. Doors open 
at 7.30.) 

Tickets are obtamable from the Hon. Secre- 
tary, Glasgow and District Radio Soviety, : 
620, Eglington Street, Glasgow, and 27, Moray 
Avenue, Scotstoun ; also from Wireless 

Dealers in Glasgow. 
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WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT. 
PAYMENTS TO ARTISTES. 


The question of broadcasting was again 
raised in the House of Commons last 
week on the second reading of the Con- 
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FORTHCOMING EVENTS. 


: WEDNESDAY, DECEMBER ist. 


Institution of Electrical Engineers, Wire- 
less Section..-At 6 p.m. (light refresh- 
ments at 5.30). At the Institution, 
Savoy Place, W.C.2. Lecture: Notes 
on Design and Details of a High Power 
Radio Transmitter, using Thermionic 

: Vaices,' by Messre. R. V, Hanesard 

:e and H. Faulkner. 

> Tottenham Wiirelese Society.—At 8 p.m. 

At 10, Bruce Grove, N.17. Monthly 
Business Mecting, followed by Some 
Gadgets,” by Mr. H. A Brown. ° 

Barnsley and District Wirelcss Associa- 
tion.— At 8 pm At 22, Market Street, 
Barnsley. Demonstration of Loud- 

: speaker Work, by Mr. R. H. Morgans 

: (of the C. E. C.). 

: Edinburgh and District“ Radio Society. — 

At 8 p.m. At 117, George Street. 
Business Meeting, followed by Demon- 
stration, 

Muswell Hill and District Radio Society. 
—At 8 p.m. At Tollington School, 
Tetherdown, Guessing Competition 
with Members’ Loud-speakers. 


THURSDAY, DECEMBER 2nd. 
Golders Green and Hendon Radio 
Society.—At 8 p.m. At the 
House, Willifeld Way, N.W.11. 
ture by Mr. Scanlon. 


: FRIDAY, 

Radio Experimental Socicty of 
chester.—Talk on Research 
Dr. F. A. St. John (President). 

Leeds Radio Society. -A 8 p.m. At Col- 
linson’s , Wellington Street. Lee- 
ture: Tuning, Capacity and Induct- 
ance,” by Mr. W. G. Marshall. 

Sheffield and District Wirrless Socicty.— 
Lecture: “The  Superheterodyne in 
Practice,” by Mr. C. F. Peck. 


MONDAY, DECEMBER 6th. 


Lee- 


Ipswich and District Radio Soricty.—At 
p.m. At 55, Fonnereau Road, Lec- 
ture: Amplion  Loud-speakecrs,”" b 


: Alfred Graham and Co. 

: Southport and District Radio Society.— 
At St. Andrew's Hall, Part Street, 
Lecture by Mr. Bird, Enginecr-in- 
Charge at 2ZY. 


Club ;: 


DECEMBER 3rd. : 
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solidated Fund Bill. Mr. Day refer: 
to the fees paid to artistes who broads. 
and said that on one occasion 12 arts 
the majority of them “star” . 
formers, were paid £21 by the Bri: 
Broadcasting Company for an her: 
broadcasting. That was a *' disgusin:” 
fee. First-class entertainments by ix. 
class artistes could not be expected ir 
fees of that kind. Further, some of . 
broadcast talks were indistinct, and, 3 
they are usually written, be sugresed 
that they might be spoken by peuple sts 
conld articulate properly. He also wg. 
that it was unfair that owners of aysi 
sets should have to pay the same fe x 
owners of powerful valve sets, and l 
asked if the Postmaster- General u 
looking after the fees for portable ri» 
less sets. 
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TRACKING UNLICENSED PORTABLES 
Lord Wolmer, the Assistant Pix “ 
master-General, said that the Postma. 
General could not interfere with t: 
B.B.C., nor with the new Corpor: 
in regard to fees paid to the ase 
The Post Office, he assured Mr. Day. +! 
taking very elaborate measures to 8. 
the licences were paid. Experienced: 
able officials were devoting ther 1%“ 
time to this matter, and their altre 
had resulted in a marked increas: nt 
licences taken out. He was not allow 
to tell Mr. Day how portable sev =°" 
detected, but they were heing deter 
Up to date 4350 successful prosecs:.«" 
had taken place, and others were pi 
The idea of making the licence a 
lower for crystals than for pr’ 
ful sets had been very carefully o° 
sidered, but its enforcement would o> 
a great deal of friction and adminisir 
tive difficulties. The complaint 4 
lectures was a matter more for the 0 
poration than for the Government, ‘ 
it was the fact that the yearly F° P 
gramme, taking ii altogether, ¥3 1 
than that of any other single broadcas 
ing body in the whole world. 
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TWO TYPES OF PROGRAMME? 


Mr. Montague suggested that 115 
should be two stations One for man 
ments and the other for lectures . 
classical music. ae 

Lord Wolmer said that the queta 
two stations was under cons jen 
and although there 8 1 9 
respect to wavelengtns, 1% *. i 
that in a year or two the scheme *** 
be in operation. 
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CORNWALL: 


BEAM INTERFERENCE IN 


Sir William Mitchell-Thomso, it 1% 
to Mr. Pilcher, stated that ° sia 
formed that the operation G. 413 y 
Office Beam Station at Bodmin did p 
interfere with broadcast m reilt 
Cornwall, provided that sulta te” 
ing apparatus was used. Some Per 
ence had been experienced by gh 8 
conducting experinat . 


Cornwall as 
transmission and recepton -yib 
d that this S 


waves, but he was afral t 


be unavoidable. 
BH 
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WINDING ANODE RESISTANCES. 
Wire-wound anode resistances are 


now obtainable so readily and cheaply ’ 


that, for most practical purposes, it 
is almost a waste of effort for the 
average amateur to construct his own. 
There are occasions, however, when 
the commercial article is unsuitable, 
perhaps because it is not available in 
a suitable value, or because its cur- 
rent-carrying capacity is insufficient. 
Under such circumstances, a hint as 
to the winding of a simple and 
reasonably non-inductive resistance 
may be of interest. 

A suitable former, made up of three 
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Fig. 1.—Bobbin former for a non-induc- 
tive wire resistance. 


ebonite discs of about zin. in thick- 
ness, is shown in Fig. 1. The discs 
are held together by two screws fitted 
with nuts, which will also serve as 
terminals for the ends of the wind- 
ing. The inner disc may have a dia- 
meter of rin., while that of the two 
outer ones, depending on the amount 
of wire to be wound into the slot, will 
be up to about 24in. 

Two parallel saw cuts are made in 
one of the outer discs; their edges 
should be carefully smoothed and 
rounded off, as it is fatally easy to 
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break the fine wire which is often 
used, if it is allowed to catch in any 
projection. 

To wind the resistance, a screw or 
an old terminal should be passed 
through the centre hole of the bobbin 
former, and the whole mounted in the 
chuck of a lathe or a geared drill. 
If the latter is used, it may be 
secured in a vice. An arbitrary num- 
ber of turns (say, 100) should now 
be wound on, and the wire then 
passed out through one of the slots 
and in through the other. Another 
100 turns is now wound on in the 
opposite direction, and the process is 
repeated until the necessary resist- 
ance is obtained. 

Sitk-covered Eureka wire, of No. 
45 or 47 S.W.G., is suitable for re- 
sistors of up to 200,000 ohms. 
These two gauges have resistances re- 
spectively of roughly roo and 200 
ohms per yard.. Enamelled wire is 
often suitable, although it should be 
pointed out that a coil wound with 
this material will have a higher self- 
and, moreover, will be 
rather more difficult to wind, due to 
the absence of the ‘‘ cushioning ” 
effect of the silk covering. 


00 0 o 


A TEST FOR DISTORTION. 


The critical listener often finds 
difficulty in correctly apportioning the 
blame for observed imperfections in 
loud-speaker reproduction, and is 
sometimes at a loss to know whether 
the receiver or the loud-speaker itself 
is at fault. The problem is admit- 
tedly not an easy one, and for its 
solution a critical ear, in conjunction 
with some knowledge of the function- 
ing of the apparatus, is necessary. 
combined with a large measure of 
patience. 

Although telephone receivers are 
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by no means distortionless repro- 
ducers of telephony, their use in place 
of the loud-speaker will often enable 
the source of poor quality to be 
located more easily than by listening 
to the latter instrument. It is essen- 
tial, however, that the volume should 
be reduced, but without changing the 
input to the amplifier or cutting 
down its magnification. This end is 
most easily attained by inserting in 
series with the anode of the output 
valve the circuit shown in Fig. 2. 
The L. F. choke may be of any type 
suitable for use in filter circuits, while 
the resistance R must be sufficiently 
high to reduce volume to a comfort- 
able degree of loudness. About 
100,000 ohms or even considerably 
more will be necessary, depending on 


Fig. 2.—Filter output circuit with a resis- 
tance for reducing volume. 


the degree of amplification, ete. 

It has been found that it is easier 
to observe the effect of alterations to 
the amplifier when listening to signals 
in this manner, than to depend en- 
tirely on the loud-speaker. More- 
over, it is possible to get a fair idea 
of the amount of distortion actually 
due to the amplifier by inserting the 
testing circuit (with resistance short- 
circuited) in series with the anode of 
the detector valve, thus making a 
comparison between the amplified and 
unamplified signal. 
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“IF YOU HAVEN'T A 
YOU'RE GUESSING.” 

The above heading is taken from 
an advertisement in an American 
radio journal, but the value of the 
implied advice cannot be discounted 


merely because it is intended to stimu- 


late the sale of a particular manu- 
facturer’s products. The statement 
is essentially true, and, moreover, it 
puts the whole matter in the most con- 
eise form possible. 

Even the expert, who is continually 
working with valves, is unable to say 


the H.T. battery is giving its rated 


‘decreased filament emission or to an 


case the observed symptoms might be 
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definitely, merely as a result of visual 
observation, that a dull-emitter fila- 
ment is glowing at its proper bril- 
liancy, nor is he able to assert that 
voltage by listening to signals. 
Thus, if not provided with some indi- 
cating device, he would be unable to 
express an opinion as to whether a 
certain form of distortion was due to 


insufficient H. T. voltage, as in either 


about the same. 


DISSECTED DIAGRAMS. 


DECEMBER rst, 1926. 


It is not suggested that the x=. 
age listener, or even the amateur * 
only a superficial interest in ted: 
matters, should equip himself = 
an elaborate battery of meters, ic 
it is no exaggeration to sav that er: 


user of valves should poses 1 


moderately reliable instrument i- 
reading the voltages of his LT 
H.T., and grid bias batteries. 
voltmeter can be obtained 2 * 
an approximate calibration of 
low-voltage scale in milliamperes, x 
much the better. 


Step-bysstep Wiring in Theory and Practice. 


No. 50 (a).—A Two-valve Resistance—coupled Amplifier. 


(To be concluded in next week's issue.) 


In this series of diagrams il is hoped to make clear the steps to be taken in converting theory into 


practice in the construction of various typical wireless instruments. 


suitable for adding to a valve detector, with or without H.F. amplification; the plate of this detector 
is Joined to the input terminal. Unless common batteries are used for receiver and amplifier, an extra 
connection must be necessary between the negative L.T. terminals of each. 


OUTPUT 


The filament circuits are wired in the conventional manner 
It is unnecessary to use 
senarate rheostats if the valves have the same L.T. rating. 


with resistances in the positive leads. 


OUTPUT 


completed. 


| 
l 
| 
| 
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The coupling between the detector and the first L.F. wire b 
ote that the detector valve anode is fed 
resistance by the H.T. supply of the amplifier. 


fed throug? the 


_ ~ 
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WHAT IS IN STORE 


HE impending change in the broadcasting authority 

next month raises in the minds of listeners the ques- 
tion, What will 1927 do for broadcasting? Shall we 
get our high-power stations and alternative programmes? 
All listeners hope the new Corporation will push forward 
at once with the high- pOwer- alternative- programmes policy 
initiated by the old body a policy now in ana mic infancy 
owing mainly to. lack of money. From the statements 
recently made in the House of Commons, it appears that 
the proportion of the licence fees proposed to be passed to 
the Corporation will be greater than that received by the 
Company. Setting aside, for the moment, any observations 
on the actual proportion of the fees retained by the Post- 
master-General, the League and its members earnestly hope 
that the additional funds available will enable the British 
Broadcasting Corporation to complete, early in 1927, some 
portion of the much-needed improvements and extensions. 
Our members will have read with interest how the opinions 
and policy of the League on this and kindred matters 
affecting broadcasting have been reflected during the past 
few days in the newspapers all over the country. 


Spend on Programmes. 


One of the most urgent and important of our needs is 
that our money should be spent on good and varied pro- 
grammes, transmitted on alternative wavelengths, coupled 
with good and efficient stations of sufficient power to give 
us good reception in all parts of the country. At the 
present time the valve set user goes abroad for his alter- 
native programmes and has a wide choice, at greater 
strength than most British stations.. But why should the 
crystal user continue to be denied his alternative programme 
when he and his listening friends have supplied more than 
enough money to meet the cost ? 

Another point: Why do the Post Office authorities per- 
sist in treating the broadcast public as babies? We cannot 
have anything controversial broadcast! Talk without dis- 
cussion has not much flavour, and nearly every public 
matter has two sides at least. We think in course of 
time this censorship of the Postmaster-General will become 
unworkable, and the sooner the better. 

And we are promised a wider news service. We hope 

it will be a real news service, and that the listener will be 

able to listen to national events, such as the Derby, the 
B 27 


-of the programme side of the broadcast service. 
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Nores D News 


FOR THE LISTENER? 


Boat Race, etc., effectively and efficiently described by an 
‘* eyewitness.’ There is, however, a danger. The closer 
co-operation that will exist between the Government and 
the broadcasting service may lead to an increase in the 
broadcasting of Government notices, statistics, etc. The 
League will have to watch this matter closely, and see that 
the news service ’’ does not contain an undue proportion 
of Government notices. There can be no objection to the 
power reserved by the Government to take over the control 
of the broadcast service in times of national emergency, 
but the general broadcasting of Government matter at the 
expense of the listener must not be allowed. 


The B.B.C.: An Appreciation. 


The outgoing British Broadcasting Company has done 
excellent work, and could have done even better if at its 
disposal had been placed the money provided by listeners 
for the service. The future career of the new body will 
be watched by listeners with interest and perhaps a little 
anxiety. It is fortunate they are able to retain Mr. Reith, 
to whom every listener owes a debt of gratitude. He is the 
head and heart of the organisation the new body will ad- 
minister, and his knowledge and capacity must be the safc- 
guard of the listener. The efficiency of the service in the 
future must not be allowed to suffer from lack of flexi- 
bility. The licence fees of over two million listeners 
should provide money enough to permit the new bedy to 


take immediate advantage of new ideas and inventions, and 


to improve the programmes from the amusement and edu- 
cational point of view. 

The Corporation has the good wishes of the League. 
We shall be willing to co-operate in any way which will 
improve the service and give the listener greater profit anıl 
pleasure. Information daily received by the League from 
listeners all over the country is at the disposal of the 
Corporation and will provide helpful criticism, especially 
It would 
seem a proper course for the new directorate to invite the 
League—the biggest organised body of listeners in the 
country—to appoint, say, two representatives to sit upon 
the Programmes Advisory Committee. The League has 
branches in every part of the country, and the collective 
opinion of its members should be of the greatest value 
and assistance to the Broadcasting Corporation. 
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LOCAL INTERFERENCE | 
| WITH BROADCAST 
RECEPTION. 


‘Need for Immediate Action. 


HOSE of us who are well situated 
to receive the broadcast pro- 
grammes, and whose only complaint 

regarding the quality of reception is 
occasional atmospherics, do not perhaps 
fully appreciate the unhappy lot of many 


thousands of listeners not so favourably - 


placed. In many places in town and 
country broadcast reception is spoilt by 
local interference. ; 

The programme is generally accom- 
panied by a steady hum which sometimes 


entirely “drowns” the broadcast. The 
sı urces of interference are many and 
varied, ranging from badly screened 


apparatus in tbe village telephone ex- 
change, electric signs, factory machin— 
ery, etc., to the plant of the local electri- 
city works. 

'nfortunately. the Postmaster General 
has no power at present to take action 
against such offenders, and can only bring 
pressure to bear with a view of inducing 
the owners of interfering apparatus to 
make the necessary adjustments 
scrap machinery which is too obsolete to 
be amenable to remedial measures. 

Complaints from exasperated listeners 
whose reception suffers from this type of 
interference are constantly being received 
by the Wireless League, who never fail 
to draw the attention of the Post Oftice 
to cases with the genuineness of which 
Headquarters are satisfied. It is satis- 
factory to record that the action taken 
by the Post Ottice, whose suggestions are 
couched in the most reasonable manner, 
usually meets with success. It sometimes 
happens, however, that owners of inter- 
fering plant are indifferent to listeners’ 
enjoyment and nothing can then be done 
to effect an improvement. ` 

It is to deal with this class of offender 
the League considers it essential that early 
steps should be taken to introduce to 
Parliament a short Bill empowering the 
Postmaster-General to enforce proper con- 


trol of plant which interferes with the re- 


ception of Broadcast programmes. 

With possibilities of beam transmission 
and television in the near future, this 
nuisance may well be a more serious 
matter than it is at present, and it is 
imperative that legislation should be 
forthcoming without delay. A. E. P. 
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REGISTRATION OF 
WIRELESS TRADERS. 
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HE scheme for the registration of 
qualified Wireless Dealers and Re— 
pairers inaugurated by a joint com- 
mittee of the Radio Society of Great 
Britain and the Wireless League, de- 
tails of which have already appeared 


or to’ 
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Listener.“ has been en- 
thusiastically received by both the 
trade and the listener. Many hundreds 
of applications for appointment have 
reached the Joint Committee’s offices at 
Chandos House, Palmer Street, S.W.1, 
and the work of examining the informa- 
tion given and the inspection of premises, 
plant, etc., is now exercising the energies 
of the officials. It is hoped that within 
a week or two all applicants who satisfy 
the Committee of their bona fides will 


in the 


have received their certificates and signs. 


Many traders are under the impression 
that only one appointment will be made in 
each district. It is not the intention of 
the Joint Committee, however, to grant 
such monopolies, the primary aim of the 
scheme being to eliminate the undesirable 
element in the industry by indicating to 
the listening public those traders who can 
be relied upon to give satisfactory service. 

The following is a list of some of the 
applicants appointed during the last fort- 
night :— i 

London.—Brega’s Radio Service, 305. 
King’s Rd., Chelsea; Economic Lighting 
Stores, 24, Fulham Palace Rd., Hammer- 
smithi; Palmers Green Radio Service Ltd., 
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A PLAY FOR CHRISTMAS. 


By E. C 
SCENE : 
A palatial ofice with a large window 
looking on to something suspiciously 
like the Thames Hmbankment, Lon- 
don. In the act of seating himself 
at u massive desk is Sir Maladroit 
(oe, Director of Broadcast Pro- 
grammes, At his side stands Adol- 
phus Pym, a male secretary, carrying 
papers, 
TIME : 
1.45 am. 

Pym: Im glad you've arrived, 
The correspondence this morning 
rather heavy. | 

SiR Maraproit: D 
dence; I want some lunch. 

Pym: I'm afraid, sir, there's trouble 
afoot. 

Sin Mat. : 
strike? 

Pym: N no, sir. It concerns the pra- 
grammes. These letters 

Sin MaL. : Confound the programmes! 


sir. 


the correspon- 


What now? Tea girls on 


It's programmes, programmes, pro- 
grammes,- from morning to night! 
What's come over the public? Don't we 


know what's good for 'em? 

(Enter youth in livery, with a disin- 
fectant spray. While he sprays the 
apartment the two men regard him with 
silent absorption. Exit vouth.) 

Pym (apologetically) : As I was saying, 


Sir 
SIR Mar.: Not a word! I want some 
lunch, Order a taxi and put it on the 


petty cash. We've got to use up this 
licence money somehow. 
(A knock. Enter Conmnissionaire. ) 
CoMMISSIONATRE : Rather impatient gen- 
tleman to see you, Sir. He 


is ` 
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15, Melbourne Parade, Palmers Gre: 
H. M. Pearce and Co., 89, Fore &. 
Edmonton; Pugh Brothers, 95-101, h. 
way Rd., N.17; Robt. Weller, 508, Hen 
sey Rd., N.19; The Park Moter (z 
Wells St., Jermyn St., SSW.. ` 
Oxfordshire.—South Midlands Wire's: 
Depot, 111, St. Aldates St., Oxid 
Oxford Wireless Telephony Co., 22 
Queen St., and 11, New Rd., Ochs 
Yorkshire.—Christie and  Heigs: 
Ltd., 244-246, West St., Sheffield: M. 6 
Kennings Kilbourne, 341, M:ddlewa. 
Rd., Sheffield; England, Robinson & Ce. 
Ltd.. 54-56, Parliament St., Harmzət- 
Susatz.—A. C. Visick, The Midlos 
Engineering Co., Midhurst. 
Flintshire.—R. Jackson, 9, Queen `. 
Rhyl. 
Surrey. -B. F. Stammers, 46, Malie 
St., New Malden. 
Lincolnshire. R. J. Robinson and C. 
Brackenborough Rd., Louth. 
Northumberland. A. W. Bis 
Bells Court, Pilgrim Street, Newca:+ 
on-Tyne. ; . 
Warwickshire. — Christopher Wis. 
Ltd., Radio Electric Stores, Stephets i 


HT HAPPEN. 


. THOMSON. 


(Enter a florid young man.) 
Frorip Younc Man (panting) : Dash 
pleased to meet you, Sir Maladrot. \; 
name is LOWbrow— Harry Lown. 
Thank you, I will take a seat. 
(Commissionaire crawls out.) 


Sm MAL. (haughtily) : I er- Ie 


Harry Lowsrow: It's about is 
programmes, 

(Pym strolls to window and regis: 3 
biliousness.) 


Sim Ma. (registering astonishment 
Programmes? I—er—trust you de- 
them edifying? ; i 

H. L. (laughing hysterically) : Ob, ha.! 
me up, somebody ! 

Sin Mal. (sternly): The progranec“ 
do that. They are always upliitaz. 

H. L. (weakly): Y—yes, but—we v. 
a bit more pep. Can't you give us st™ 
thing lively for a change? Somak: 
giddy, something 

SIR Mau. : Who is, I mean are, us 

H. L. (taken aback) : Er—well, me +- 
my friends, you know. 

Sır MaL. : Ah, quate. So you d” 
something lively? Pym, take a nate 
that. And now, Mr. Lowbrow, we` 
very busy. Good morning. l 

(Exit H. L., grovelling, and miners: 
thanks.) 

Sır MaL. : Pym, we must start a sr” 
of Russian poetry recitals. We © 
also hand 'em out some Gregorian chants 
And now for lunch. Order another tel. 

(A knock. Enter Commissionaire, ic“ 
lowed by a mannish lady of uncerts- 
age. Exit Commissionaire in confasi 

MannisH Japy: Sir Maladroit’ 

Six Mat. (bowing) : Have I the host? 
of addressing Dame Ultra Highbrow! 
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M. L. (seating herself): You have. 
These programmes, y’know. You—I—— 

Sır Mat. : Exactly. 

(Pym registers the hump and studies 
the Embankment.) 

M. L.: We must raise the tone. We 
must mount higher and—— 

Sm Mat. (eagerly): Yes? 


M. L.: And still higher. Up, upper, 


uppest. You follow? 
Sin Mar. (registering elevation): Ex- 
celsior ! 


M. L.: What we want is the sublimity 
of Russian poetry, the—shall I say—Gre- 
gorianness of Gregorian chants? You 
still follow? 

Sır Mar. : Ah! Pym, make a note of 
that. 

M. L. (charmingly): I must go. I 
have a Conference. Farewell, and 

(Exit Mannish Lady.) 

Sm Mar. : Pym, we must start a series 
of nigger croon songs. Got it? And 
now for lunch. Order another taxi. 

(A knock. Enter Commissionaire.) 


CoMMISSIONAIRE: Three people to see 


you, Sir. 
Mar. : I’m out. 
Cou x.: Sorry, Sir, but 
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Gloucester Branch. 


It is proposed to hold a meeting of the 
local branch early this month and the 
new hon. secretary, Mr. A. E. Galling, 
of 110, Tredworth Road, Gloucester, in- 
vites not Only the local members but all 
listeners in the district to co-operate with 
him to make the function a success. 
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Goole Branch. 


The branch is still making steady pro- 
gress. A scheme has been inaugurated to 
supply the local hospital, sanatorium and 
workhouse with wireless and is receiving 
marked support. Within one month of the 
scheme being proposed the wiring up of 
the hospital was commenced, a lecture was 
given on November 25th by Mr. L. B. 
Page, director of 6KH, a flag day on the 
27th for our wireless for hospitals fund 
and a sacred concert in the Tower (kindly 
lent by Mr. Orbel) on the 28th for the 
same fund. Should this paragraph meet 
the eye of any listener or member of the 
League who has a spare pair of phones, 
our committee will be pleased to receive 
them for the local hospital and acknow- 
ledge them by return. l 

Hon. secretary, Mr. George Hillary, 75, 
Carlisle Street. 
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Redruth and District Branch. 


This branch opened its Winter Session 
on October 7th last, when a Lecture on 
“The Psychological Aspect of Broadcast- 
ing was given by Mr. C. C. N. Wallich, 
Plymouth Station Director. There was a 
large attendance of members, and the 
lecturer extended a very hearty invita- 
tion to members to call and inspect the 
Plymouth Station. It was proposed at 
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Pys: Safer to let them in, Sir. Pub- 


lic’s getting a bit impatient. I'll go 
out and order the taxis. 

(Exit Pym.) 

Sm Mar. (desperately): Let em all 


come. 

(Exit Commissionaire. Sim MALADROIT 
lights a cigar. Enter a Prarn MAN. On 
his right arm is Harry Lowbrow; on his 
left Dame Ultra Highbrow.} 

Sır Mar. (staring wildly at central 
figure): Who—are—you? 

PLAIN Man: I am a Plain Man, with 
my friends, Highbrow and Lowbrow. 

Sm Mat. (growing pale): What—do— 
you—want? 

Prain Man: Not what you want. I 
stand for a new and better order of 
things. 

SIR Mat. (growing paler): Whom do 
you stand for? 

PLAIN Man: I stand for the listening 
public. My name is the Wireless League. 

(Enter Pym.) 

Pys : The taxis are waiting, Sir. 

Sır Mar. (choking) : Fetch me a hearse. 


(Curtain.) 


AROUND THE BRANCHES. 


Ce 3 „„ „„ „„ „„ „„ brisao —ͤ— ³ 2 2—ĩ. 6665 


Mr. D. S. Richards, 

Chairman of the 

Home Counties 
rea. 


Mr. A. R. 
Sec., 


Gullick, 
° North 
Midlands Area, and 
Nottingham Branch. 


this meeting that the branch should form 
an “ Exchange and Mart” to enable the 
members to exchange or sell surplus com- 
ponents, and this has since been con- 
firmed and adopted by the committee. 
The second monthly meeting of ‘he 
Winter Session was held on November 
9th, when the hon. secretary gave a most 
interesting lecture on Broadcasting—A 
Peep Behind the Scenes.” As Mr. Tre- 
vena has on many occasions visited pro- 
vincial stations and 2LO, he was able, 
with the aid of some beautiful photo- 
graphic enlargements, to give to the mem- 
bers a full description of a broadcasting 
station. The chairman congratulated the 
hon. secretary on being awarded the 
Branch Secretaries’ prize, a four valve 
set, who in the opinion of the Executive, 
did the most to promote the interest in 
the League during the past year. It is 
hoped that by the December meeting this 
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set will be ready for demonstration pur- 
poses for the benefit of the members, It 
was agreed at this meeting that in future 
the monthly meetings should be held on 
the second Tuesday in every month, in- 
stead of the second Wednesday. 

W. S. Trevena, hon. secretary, Stanley 
Villas, Redruth. 
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Kensington and District Branch. 


The fortnightly meetings of the branch 
held on Wednesday evenings show no signs 
of falling off in numbers or interest. On 
November rd a very interesting address 
with demonstrations of various kinds was 
given by Capt. Donisthorpe of the General 
Electric Company on Wireless Tele- 
graphy,” and another meeting was held on 
November 17th, when Mr. J. Sieger, 
A.M.I.R.E., spoke on “ Electricity and its 
Relationship to Wireless.” 

All radio enthusiasts are cordially in- 
vited to our meetings to be held on 
December 7 and 21, January 4 ind 18, 
February 1 and 15, March 1, 15, and 29, 
at the Ebenezer Hall, North End Road, 
West Kensington, at 8.30 p.m. It is in- 
tended to form an instruction class for 
beginners which should give very helpful 
assistance to learners in overcoming their 
difficulties. 

Owing to the vast extent of the dis- 
tricts covered by the branchit is impossible 
to get in touch with as many people as 
one would like to, and the hon. secretary, 
the Hon. C. M. de Adlersparre, of 37, 
Talgarth Road, West Kensington, W.14, 
will be very pleased to forward particulars 
of the League together with a copy of the 
branch’s winter programme i Eas. 

Will all those who have any difficulty 
with their sets and others who experience 
interference through transmitters or electri- 
cal undertakings during broadcast pro- 
grammes kindly communicate with the 
hon. secretary as above. 

Members and others are respectfully re- 
quested to make special note of the dates 
of the various meetings as set out above 
in order to enable the hon. secretary to 
cut down expenses, the next meeting be- 
ing to-day, December ist, 1926. 
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Sheffield Calling.“ 


The Wireless League is now a power in 
the land. It is the acknowledged voice 
of the listener. It is supported by ade- 
quate representatives of influence, tech- 
nique, and energy. It only requires that 
it should be even more representative of 
the rank and file of the listeners. 

The moral support of two hundred thou- 
sand of the listening public should be the 
minimum from the millions in whose in- 
terests it is working so energetically, and 
every one counts. Sheffield Branch ap- 
peals to each reader to see that he is 
not unintentionally a negative force by 
joining to-day instead of remaining ont- 


side. There is every argument for 
becoming a member: so please send 
a postal order for 2s., or stamps. 


and be proud that you have done all you 
have been asked to do or perhaps can do 
at this important time in the interests of 
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. your League and what is per- 
ap more important, the millions of 
‘* listeners.” 
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New Malden and District. 


A very successful whist drive was held 


at the Spicer Institute on Wednesday, 
October 27th, 1926, in aid of the Wireless 
League Malden and Coombe Hospital 
Wireless Fund. Nearly 200 players were 
present. A most enjoyable evening was 
spent and the prizes given were exception- 
a good. Nr. R. Carr Dodds, J. P., 
addressed the gathering in the interval 
and spoke of the good work the League 
was doing in Malden, especially in its en- 
dea vour to provide local hospitals with 
wireless sets. The Surrey Convalescent and 
Tolworth Isolation Hospital were the two 
institutions the branch are to equip, and 
it was hoped to be able to complete the 
installation before Christmas. Mrs. R. 
Carr Dodds presented the prizes and the 
efforts of the League were well rewarded 
as over £530 was added to the Hospital 
Fund. The Annual General Meeting of 
the branch was held in September. Mr. 
Venner made his report which showed a 
small balance in hand, in addition to 
which they had raised money for their 
hospital wireless fund. The meeting was 
well attended. Hon. secretary, R. J. 
Venner, “ Lynwood,” Malden Hill, New 
Malden, Surrey. ; 
0000 


Maesteg Branch. 

The first meeting of the Maesteg 
Branch of the Wireless League was held 
on October 21st, when, before a large 
gathering, an extremely useful lecture 
and demonstration was given by Mr. 
B. R. Gilbert and Mr. H. W. Shilbach, 
A. M. I. E. E. 

Mr. Gilbert pointed out why a milli— 
ammeter was almost a necessity if a wire- 
less set was to be worked intelligently. 
By means of a splendid series of dia- 
grams and graphs he showed the useful- 
ness of such an instrument, not only in 
revealing how much current is being 
drawn from the H.T. battery, but in re- 
gistering the normal plate current passing 


MEMBERSHIP AND RENEWAL FORM. 


New Subscriptions or Renewals +! 

to the League for the year end- 

ing 30th September, 1927, are 

now due. Use the form printed 

below and send your subscription 
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through the valve, showing when the 
valve is doing its work perfectly and in- 
dicating the fact if oscillation is being 
produced. He explained how valve 
curves are plotted and why it is necessary 
to work on the Btraight part of the curve 
in order to get good results. 

Mr. Shilbach, with the aid of a milli- 
ammeter and voltmeter, tested the emis- 
sion of some valves and plotted their 
curves, and from these curves he showed 
the difference in the emission of a good 
and bad valve. l 

The Branch has only been in existence 
two months and the membership now ex- 
cegds fifty. This is remarkably good as 
the branch is situated in the midst of a 
mining area affected by the coal strike. 

All persons in the Maesteg area who are 
desirous of joining should communicate 
with the Hon. Secretary, Mr. B. R. Gil- 
bert, 20, Court St., Maesteg. . 


Mr. G. J. Venner, 


Mr. S. G. Archer, 
Hon. Sec., New Hon. Sec., Swindon 
Branch. 


Malden Branch. 


DECEMBER 1st, 1926. 


The Manchester Radio Revels, 

The Manchester and Cheshire ares d 
the League is co-operating with the Yu 
chester Station and various local radi 
bodies in organising a Radio Rerd œ 
December 17th. As the profits from tk: 
Christmas Carnival are to be handed ov: 
to the Manchester and Salford med. 
charities, it is hoped that the enterpris 
will be well supported. 

Among the interesting features will b 
a dance tu music played by the ps 
rhythmic orchestra conducted by Wr. 
Dan Godfrey (Jnr.). Tickets, the pr 
of which is 3s. 6d., can be obtained fre 
Mr. J. E. Kemp, City Hall, Deansgue, 
Manchester, the B.B.C. Manchete 
Station, or the Manchester Erny 
Carnival, Witay Grove, Manchester. 
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Leeds Branch. i 


The general meeting held at the Phi» 
sophical Hall, Leeds, on November ltt 
was well attended. This was follyse 
by a lecture by Mr. Lionel Harve. 
engineer-in-charge, Leeds and Bradicri 
Station, entitled The System of Brest 
casting, illustrated by lantem shia 
The lecture was very well received azi 
appreciated, judging by the appia 
given to Mr. Harvey at the close of tz 
meeting. A number of new member 
were enrolled. ‘The next district letu 
and demonstration will be given at Hors 
forth on Wednesday, December 1%. 
time and place to be announced late. 
Listen in' for it on December 13t 
and 14th. The Wireless Editor (Spa- 
of The Yorkshire Evening News” bis 
kindly invited all local members of th 
„W. L.“ to attend a lecture, to be gran 
at the Albert Hall, Leeds, on Fridss, 
December 17th, by T. Thorne Bae, 
Esq., F. Inst. P., F. R. P. S., the inventor 
of a system of wireless phototelegraphr 
A practical demonstration will be gives 
All those wishing to attend should make 
early application to The Wireless Edite. 
“ Yorkshire Evening News,“ Trmty 
Street, Leeds, for reserved seat tickets 

Hon. secretary: J. Watson, 4, Amb: 
Grange Drive, Armley. 
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E LISSEN : 
Who earns your money ? | Kas. 700, Mice & Mansbridge 


s T 
Who spends it? Who LISSEN Mica Type 
CONDENSERS 
chooses your parts for you? | S mses 


No set published by any periodical could use only one but wil quickly become a LISSEN dd 
e of parts or could use the same make of trans- , 
former. In our opinion it would not be fair to 
advertisers if they did not have a share m this kind of 
mention provided their goods were of equal value. BUT 

YOU ARE FREE TO CHOOSE YOUR OWN PARTS. 3 
Your transformer, for instance. Never again pay a high 900 f to 901 1/= each (much reduced). 


002 to 006 1,6 each (much reduced). 
price for your transformer no matter what may be S: 
specified—the new LISSEN has revolutionised all previous g. “kh 


VO N VV VY VY ™ 


ideas of transformer price and performance. : 
5 j seat LISSEN Mansbridge Type 

So good is it, that all our own high priced models, which CONDENSERS 

have an 55 5 ie a fine DISSEN 1 quality condenser | is added 

Joe pasi Dave beta mon AREE aare oc on tois case, The new 
case protects u it the condenser i 

The fine tone and great power of this new LISSEN Trans- used in any circuit connected 1 on to 

former have been proved by the trade—they are largely ee eee Ut ae dle E A 

using it for their own built-up sets. this 1485 7 

Pa it Fully Amplifies Every Note—Every Harmonic Every Overtone. the ordinary type. 


Choose the new LISSEN. First for its Performance. Secondly for its Price. 
ACTUALLY TEST IT FOR 7 DAYS-—IF NOT SATIFIED THEN 
TAKE IT BACK TO YOUR DEALERS OR SEND IT BACK TO US. 

Our new direct-to-dealer policy of distribution (which cuts out all wholesale 


prefits), aided r ba oduction programme and the special plant 
proita, to "n ai have enabled us to sell this new DISSEN e ee 


at an unheard-of low price. 
876 i ae a5 pé an . 2/4 
oe sy be 4 ce .. 2/6 
. na ae 3 ts .. 2/8 


` 


25 3,- 
„ 3 / 
AND GUARANTEED 158 3710 
FOR 12 MONTHS. | 20 4:8 


TEST IT FOR 7 DAYS LISSEN FIXED GRID LEAKS 


A case of these was left on our factory roof 
Turns ratio 3 to 1 puring the summer of 1925, soaked in rain, 
Resistance ratio 4 to 1 ed by sun, and the resistance value of these 
leaks never altered. 


All capacities, previously 18, Now 1'- each. 


—— — — 


aa = m it for 1, 2 or Improve every circuit by using LISSEN 
— * stages ; parts wherever you sax can—save money too 


— —for new you get koon as well as 
Ie will suit every circuit and every valve you will want to ase. quality. 


LISSEN LTD., 21-25, FRIARS LANE, RICHMOND, SURREY. 


Managing Director: Thomas N. Cole. 


Many are using LISSEN Transformers in MM Circuits. 


L. 109, 
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Two 


The Truth about the Tests. 


Not only do S.T. valves represent the highest level of valve desg 
and manufacture to-day, but whenever or wherever you get an ST} 
you know that that particular valve has been approved b 
John Scott-Taggart, F.Inst.P., A. M. I. E. E. 
You take your package home knowing it has actually been in bs: 
own hands, and it is almost as if Scott-Taggart himself were standing 
by you, confidently waiting for your set to spring into new life as 
put his picked valve into your set. If it sounds too good to be tre. 
read the following Statutory Declaration made before a Commissioner 


STATUTORY DECLARATION. 


I, John Scott-Taggart, of 2, Melbourne Place, in the County of London. do 

solemnly and sincerely declare that : 

J. I am the Managing and Technical Director of S.T Limited and an 
responsible for the maintenance of the high standard of S.T valves. | 

2. The test department is under my immediate control and every S.T | 
valve is given a number of tests which include a factory test, a laboratory | 
test in which a minimum of nine electrical measurements are taken with 
precision meters. a test in a receiver on broadcasting and a final laboratory 
test identical to the previous one in which the same nine or more 
measurements are taken by a different technical assistant. 

3. Only those valves which pass all four independent tests are sold and 
after I have satisfied myself that a valve is within this specification, it is 
3 in a carton bearing a certificate containing a white space on whi 

sign my initials. 

4. No single valve has been issued by S.T. Limited which has not passed 
the required tests and every carton bears my initials which, without 
exception, have been affixed with my own hand and pen. 


And | make this solemn declaration conscientiously believing the same 
to be true and by virtue of the Provisions of the Statutory Declarations 


Act of 1835. 
Declared at 10 Norfolk Street, Mhn berge ger 
Strand. in che County of London. 
5 19th day of November, 1926, | 
ore me 
f. O.. br enad 
A Commissioner for Oaths. 
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The Championship Winner’s Recommendation. 


essrs. S.T. Ltd. have received a letter (open to inspection 
our Offices) from Mr. R. W. Emerson, the British Amateur who 


on; in the face of world-wide competition, the championship at the 
(ternational Exhibition at Amsterdam. This letter is of extreme 
terest to Wireless World” readers because it bears eloquent 
stimony to S.T. valves, and further, offers readers the opportunity 
hearing them for themselves. You cannot do better than follow 
e advice of the World's leading amateur and use S. T.'s in your 
reryman Four, Elstree Six, Solodyne, or other set. 


EXTRACT FROM MR. EMERSON'S LETTER. 


You will no doubt be interested to hear the results I have 
obtained with the new S.T. valves, which I immediately 
obtained on seeing the announcements. 

First of all I tried them in the actual Elstree Six with which 
I won the International Gold Medal at Amsterdam. 

Using S.T.61, S.T.62, S.T.63, in this order, I obtained with 
the set results considerably better than those given by other 
makes I had been using, and that is saying a great deal. 

I have since tried them in several other sets I have built, 
including the Solodyne, with equal success, and I am 
frankly delighted with the results; and as the current 
consumption is so small they are extremely economical. 
They give really high amplification and are exceptionally 
pure in reproduction. 

My Elstree Six has created so much interest that I am 
having to give demonstrations to friends, etc., and I shall be 
happy to let anyone hear it working with S.T. valves if an 


appointment is made. 
R. WALDO EMERSON. 
3, St. Ann's Terrace, 
St. John’s Wood, N.W.8. 


Au 


If you are unable to obtain an S. T. valve from 
your local retailer, write direct to us or call. 
All valves will be sent by post and insured by 
us against breakage. C.O.D. orders executed 
on receipt of postcard. 


S.T. LTD., 2, Melbourne Place, Aldwych, 
LONDON, W.C.2 - (next to Australia House). —_ — =a 


i 
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In two sizes: 


"0003 mfds. oe 14,6 
0005 mfds. .. 15/6 


Vernier Dial 
as illustrated 


4/6 extra. 
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Is there anything so absurd? 


—under the new Geneva plan the ordinary Condenser covers 
39 Wavelengths between o and ro on the dial, but only 2 
wavelengths between 90° and 100°. 


no more, no less. From end to end of the 
dial therefore 100 wavelengths each of 10 


kilocycles separation are covered. 


But compare this new standard of perform- 
ance with the ordinary condenser. From 
O to 10—bearing in mind of course, that all 
other conditions are unaltered—the ordinary 
condenser covers 39 wavelengths. Practi- 
cally 4 wavelengths to every degree on the 


| \ A J ITH Jazz Bands and Grand Opera 
almost inextricably intermixed in 
an overcrowded ether no wonder the new 
Geneva wavelength plan was necessary ! 
What is this plan and how does it affect 
you? : 
Bnefly, the Geneva plan is to apportion a 
share of the ether to all countries wishing 
to Broadcast. Not every country can obtain l 
as many wavelengths as it dial, While at the opposite 
requires. Great Britain : : end of the scale the last ten 
receives nine exclusive wave- : The Eur ek A : degrees will barely span 2 
lengths. But—and here is the : _- l : wavelengths. 
great point to bear in mind— : gives you Tea How absurd! Such a jostling 
there is to be a separation of || t T t of stations just where we need 
10 kilocycles between each selectivity the most effective separation. 
wavelen gth. Not 10 metres 77% 8 The new con ditions of B road- 
but 10 kilocycles. Metres have been casting demand the use of a Eureka Ortho- 


ignored in these calculations. The Eureka 
Condenser also abandons metres and deals 
with kilocycles. It gives orthocyclic tuning. 
That is to say, it gives an even separation 
between wavelengths no matter where they 
may appear on the dial—crowding is impos- 


sible. With the Eureka Orthocyclic 10. 


degrees cover 10 wavelengths precisely 


URENA 


Adst, Portable Utilities Co., Ltd., Fisher Street, IV. C. i. 


cyclic with its even separation, step by step, 
all the way up the scale. 


Instal these magnificent Condensers on your Set naw 
and enjoy selectivity. The velvety smooth Vernier 
dial—all metal and therefore a perfect shield—is a 
pleasure to use. use gears are eliminated, back- 
lash is impossible, while the superb workmanship 
of the whole instrument will improve the appearance 
of any Receiver Order them from your Dealer 
without delay. 
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23 (conclusion).—Valves for the Low-frequency Amplifier. 


By S. G. PEARSON, B.Sc., A. M. I. E. E. 


HE chief desire of everyone who constructs a broad- 

cast receiving set is to obtain reproduction of 

the highest possible quality, and where the set is to 
operate a loud-speaker the amplifier must be capable of 
giving the required volume of sound without introducing 
valve distortion. Under normal conditions the transmis- 
sions from the British Broadcasting Company’s stations 
are remarkably free from distortion of any kind, and a 
properly-designed receiver operating a good loud-speaker 
renders very pleasing results. 

Most of the latest types of loud-speaker are capable 
of dealing with much greater power than the older forms 
without becoming magnetically saturated, and therefore 
can be made to give much greater volume without any 
appreciable distortion in the loud-speaker itself. The 
volume of sound from an actual orchestra is very con- 
siderable, and a loud-speaker will give a very much more 
realistic rendering of orchestral music if the volume ob- 
tained is comparable with that of the actual orchestra, 
but of course the degree of loudness must be regulated 
to suit the size of room in which the loud-speaker is situ- 
ated. In any case the volume should be very much 
greater for orchestral and choral music than when listen- 
ing to an individual talking, and some sort of volume 
control should be provided in all cases where the set is 
capable of giving loud results. When listening to a 
topical talk, for instance, it 1s most unpleasant to have 


the speaker shouting in a voice which is unnaturally loud, 


especially when we know that the speaker in the broad- 

casting studio is talking in a normal voice as if he were 

merely addressing a few people in an ordinary room. 
Assuming that the loud-speaker is a first-class instru- 


ment and that all precautions have been taken to prevent 


Fig. 1.—Circuilt of typical three val ve low-frequency amplifier. 
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distortion in the high-frequency circuits and detector, we 
can turn our attention to the low-frequency amplifier. 
The general design and number and types of valves 
will depend on the degree of volume required, the pro- 
perties of the loud-speaker itself, and on the strength 
of the signals received: One of the chief factors in the 
design is the choice of suitable valves for the low- 
frequency amplifier, and this section is devoted to the 
discussion of the various aspects of valve characteristics 
in relation to the quality of reproduction. In particular 
the last valve needs special consideration as its function 
in the set is quite different from that of all the other 
valves, inasmuch as it has to give a considerable energy 
output from its plate circuit whereas, in the case of all 
the preceding valves, only a voltage output is required 
and the smaller the amount of energy wasted the better. 


„Grid Swing and Grid Bias. 


For the sake of simplicity. we shall consider a three- 
valve low-frequency amplifier circuit in which resistance- 
capacity coupling is used, such a circuit being given in 
Fig. 1. We shall assume that the couplings have been 
correctly designed so that all frequencies within the 
audible range are amplified to the same extent. As it 
is much more helpful in a case like this to consider actual 
figures rather. than symbols we shall refer to typical 
valves the characteristics of which are known. For in- 
stance, suppose that the first valve V, is a Marconi or 
Osram type D.E.5B, which has an amplification factor 
of 20 and an internal impedance of 30,000 ohms. The 
anode characteristic of this valve, with an anode voltage 
of 120, is given by the lower curve of Fig. 2. 

Now suppose that the greatest amplitude of low-fre- 
quency alternating voltage which is applied between the 
grid and filament of the firet valve during reception is 
O. 1 volt; then with an anode resistance of 100,000 ohms 
the voltage amplification given by V, will be 20 x 
100,000 
I 30,000 
filament of the succeeding valve will be 15.3 x 0. 12 
1.53. To eliminate valve distortion each valve must be 
operated on the straight portion of its anode character- 
istic lying between zero grid potential and the lower bend 
in the curve. We shall call the range of grid potentials 
lying between these limits the permissible grid swing of 
the valve. Thus the grid must be given a mean negative 
potential lying about mid-way between these two points. 
If the amplitude of the alternating voltage applied to the 
grid is sufficiently’ great to cause the grid to become 
positive with respect to the negative end of the filament 
when passing through its positive maximum values, grid 
current wili flow during these intervals and the tendency 
will be to flatten the tops of the waves and distortion will 


= 15.3, and the voltage passed on to grid and 
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result. Similarly, if the negative half-waves are of suffi- 
cient amplitude to operate the valve round the lower bend 
in the characteristic a certain amount of anode rectifica- 
tion will occur, resulting in further distortion. 

From the above it will be clear that fzice the ampli- 
tude of the grid oscillation must not be greater than the 
permissible grid swing of the particular valve. In the 
example given above we found that the greatest ampli- 
tude of oscillation applied to the grid of the second 
valve was 1.53 volts, and therefore the permissible grid 
swing of the second valve must be at least 3.06 volts or, 
say, 3.5 volts, allowing a margin of safety. Referring 
again to the lower curve of Fig. 2 we see that the per- 
missible grid swing for the D. E. 5B valve is not more 
than about 3 volts, and therefore another of these valves 
will not be suitable for the second stage. Of course, 
the permissible grid swing can be increased by raising 
the H.T. voltage applied to the valve, but it is always 
a desirable feature to use the same H.T. voltage on all 
the valves in the low-frequency amplifier, especially when 
a battery eliminator working from the lighting supply 1s 
employed. 
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GRID VOLTS 


Fig. 2.—Anode characteristic curves of valves suitable for the 
successive stages of a low-frequency amplifier. 


For the second stage, then, we choose another type of 
valve capable of dealing with larger amplitudes of grid 
voltage, such, for instance, as a D. E. 5, the anode charac- 
teristic of which is given by the middle curve of Fig. 2. 
The permissible grid swing of this valve is nearly 10 volts 
with an anode voltage of 120. In this case the negative 
grid bias would be adjusted to about 6 volts, giving an 
ample margin of safety. The amplification factor of this 
valve is about 7 and its internal impedance 8,000 ohms. 
Therefore with an anode resistance of 100,000 ohms the 
voltage amplification obtained will be approximately 7 x 
a = 6.5, and the amplitude of voltage apphed 
to the third and last valve will be 1.53 x 6.5 = 10 volts. 
Hence the grid voltage of the last valve will vary over 
a range of 20 volts, and accordingly we choose a valve 
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such as the D.E.5A which will permit of a grd s: 
of about this range with a plate voltage of 120 nn. 
grid bias of about 12 or 13 volts negative. This wit | 
clear on referring to the upper curve of Fig. 2. 

The permissible grid swing of a particular vale č: | 
pends chiefly upon the mesh of the grid, that is to 2: 
on the number of turns of wire constituting the cx: 
For instance, the respective plates and filaments cf: ; 
three valves mentioned above are identical; but in . 
first the grid consists of a large number of tums of ff. 
wire wound with the successive turns fairly close togett- 
there being about 25 to the inch. In the serond vov ! 
there are about 16 to the inch, and in the last the er’ . 
consists of comparatively few turns of the order of $c + 
10 to the inch. 


Output from the Plate Circuits. 


| 
So far the choice of the three valves Vi, Va and . ) 
Fig. 1 has been determined purely and simply by t= | 
amplitude of oscillation applied to the respective grv- 
this consideration being of paramount importance if 92 
distortion due to overloading is to be avoided. But = , 
must also look to the plate circuits and make sure t=: 
the internal impedances are suited to the general arrar:> , 
ment. Now the output from the plate circuits of the $m | 
two valves V, and V, are merely voltage outputs and m= 
the internal impedances of these two valves are © 
secondary importance. All that is necessary is that t% 
impedance of the coupling, whether it be in the forr e 
a resistance, a choke or a low-frequency transformer, s3 
be high compared with the interna] impedance ef 
valve in the’ plate circuit of which it is connected. 

In the case of the last valve, however, the cond:tess 
are quite different as we require the greatest poss 
energy output from the plate circuit to operate the b. 
speaker. For this reason the internal impedance of ©: | 
last valve should be of such a value as to suit the 2. 
pedance of the loud-speaker or other output cirea 
Generally speaking, the internal impedance of the v: | 
should be of about the same order of magnitude as 
impedance of the loud-speaker at the lower note freg: 
cies. This point is referred to again below. Amt 
consideration is that the last valve must have a filam” 
capable of giving ample electronic emission in order = 
provide the necessary power in the plate circuit. N= 
in general it will be found that those valves capat!: ' 
dealing with large grid voltage variations have low am - 
fication constants and also low internal impedans 
Hence they take more plate current and are capab'e 
giving a much greater energy output from the plate 
cuit, and are for this reason called“ power valves.“ 
the three valves chosen in the above example, the firm + 
a special one of high amplification factor and movers... 
high internal impedance, capable of dealing with v= 
oscillation amplitudes only; the second is a general- 
pose valve of moderate amplification factor and far’ 
low internal impedance, capable of dealing with moves: 
amplitudes of oscillation; the last is a power vah: © 
low internal impedance and fairly low amplification fe: 
tor, capable of dealing with oscillation amplitudes up t 
about ro volts on the grid. 

Whether the last valve, with a permissible grid sain: 
of 20 volts. is sufficiently powerful to operate the k- 
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speaker or not depends on the construction of the latter. 
Ior most ordinary horn-type loud-speakers the power 
available 1s ample, and in some cases sufficient to saturate 
and overload the loud-speaker. With this type of loud- 
speaker the sound coming from the diaphragm is greatly 
magnified by the megaphonic effect of the horn, with 
the result that a comparatively small amount of energy 
is required to operate it. With loud-speakers of the 
cone type where no horn is used the sound comes direct 
from the diaphragm without the assistance of a horn to 
enhance it, so that in general this type of loud-speaker 


requires more power to operate it than one of the horn 


type. In a case like this it is probable that a valve with 
characteristics similar to those of the last valve in the 
amplifier discussed above will not be capable of giving 
out the required amount of power, in which case a still 
more powerful valve would be required, such, for in- 
stance, as an L.S.5 or L.S.5A. For very powerfy! 
valves of this nature it is usually necessary to use a 
high tension voltage of 250 to 300 volts, and where dry 
hatteries are used the upkeep expenses are very consider- 
able. In any case a power valve takes a much larger 
plate current than ordinary valves, and the usual type 
of high tension dry battery soon runs down. Without 
a doubt the most suitable source of H.T. supply is a 
battery eliminator working from the lighting mains. 


Testing for Valve Distortion. 


It is a very easy matter to test for valve distortion in 


a low-frequency amplifier if one has a milliammeter. 
First the instrument is connected in the plate circuit of 
the first low-frequency valve (not the detector valve), and 
the pointer is carefully watched whilst signals are being 
received. If the valve is functioning correctly there 
will be no movement of the pointer even when the loudest 
notes are coming through. The reason is, of course, 
that when the valve is operating on the straight part of 
its anode characteristic the application of an oscillating 
voltage to the grid does not cause any change in the mean 
value of the plate current. If the grid is given too high 
` a negative bias bottom bend rectification will occur on the 
louder notes, and the needle of the milliammeter will 
fluctuate upwards whenever a loud note occurs. Simi- 
-larly, if the negative grid bias is insufficient grid rectifica- 
tion will occur on the loud notes and the needle will dip 
down. It is possible to find a value of grid bias which 
will maintain the milliammeter pointer stationary even 
though the amplitude of oscillating voltage applied to the 
grid is greater than the permissible grid swing of the 
valve will allow. For instance, the grid bias may have 
such a negative value that bottom bend rectification and 
grid rectification occur simultaneously and to the same 
extent, so that one balances the other out. However, if 
it is found that on changing the grid bias by a small 
amount the needle still remains stationary (at a different 
point of the scale of course), then no rectification is 
taking place and no distortion is being introduced by 
that valve. yo” 

The same process is repeated for the next valves taken 
in order. If it is found that the mean current in the 
plate circuit of the second valve is caused to fluctuate 
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by the signals, it is of no use making any tests on the 
third valve until the fault has been corrected, because 
these fluctuations are passed on through the low-fre- 
quency coupling to the next valve, and so on. Having 
tested all the valves in the low-frequency amplifier in this 
manner, and having found that all the respective plate 
currents remain constant during reception, we know that 
the valves themselves are not causing any distortion. 


Drums and Bass Notes. 
By connecting a milliammeter in the plate circuit of 


the last valve, we are enabled to observe an interesting 
fact about the broadcasting of orchestral music, namely, 


that the electrical variations representing the sounds of 
drums and bass instruments have a very much greater 


amplitude than the oscillations representing the higher 
pitched notes even though the loudness is about the same 
in each case. With the milliammeter in the plate circuit, 
the grid bias is gradually increased in a negative direction, 
and it will be found that a point can be reached where 
the pointer jumps every time the sound of a drum comes 
through, but remains stationary on the other sounds, and 
the bias has to be further increased to a considerable 
extent before the ‘‘ normal ’’ sounds begin to show their 
effect on the pointer of the milliammeter. It is thus 
important to see that the tests for valve distortion are 
made on loud orchestral music when drums are being 
used. 


Fig. 3.—Curves show ne the type of distortion due to over- 
loading of.a L.F. valve. ` 


If the valves are incapable of dealing with the ampli- 
tudes representing the drums, but operate fairly 
well on the amplitudes representing the other instru- 


ments, it might at first appear that the only effect would. 


be to suppress the drums relatively to all the other sounds, 
but as a matter of fact these other sounds are seriously 
distorted every time the very low-frequency oscillation 
representing the drums comes through. The reason for 
this can be clearly scen by considering a simple case 
where a very low-frequency voltage of high amplitude 
and a moderate-frequency voltage of medium amplitude 
are applied simultaneously to the grid of the valve. The 
dotted curves A and B in Fig. 3 (a) represent these 
respective voltages, and the full line curve C gives the 
true wave form applied to the grid, being the sum of the 
curves A and B. Now if the amplitude of A is suff- 
ciently great to overload the valve, it is obvious that the 
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tops óf the resulting wave in the plate circuit will be 
flattened, as shown at D in Fig. 3 (b). This is not all, 
however ; during the time that the lower frequency com- 
ponent of the wave is passing through, say, its negative 
maximum values, as far as the higher frequency com- 
ponent is concerned, the valve is operating well round 
the lower bend in the anode characteristic, with the result 
that this higher frequency oscillation is amplified to a 
much smaller extent during those times when the lower 
frequency wave is passing through its maximum values 
than under the normal conditions. The resulting wave 
obtained in the plate circuit is totally changed, and so 
also is that representing the higher frequency note. 
When there are a number of these higher frequencies, the 
reader can well imagine the serious distortion that will 
take place if the amplitudes of the bass notes are too high 
for the valve. When this occurs in a valve receiver all 
the higher notes seem to be broken up every time the 
drum is struck. Jn an actual orchestra, although the big 
drum may be very loud, it does not overpower and break 
up the vibrations from the other instruments, and the 
same thing applies to a wireless receiver, if the valves 
are all capable of dealing with the highest amplitudes 
without any overloading. 

The range of audio-frequencies efficiently reproduced 


by loud-speakers varies a great deal with the different 


makes and qualities, with the size of the horn used, etc. 
Some loud-speakers are incapable of reproducing the notes 
in the lower register in anything like the correct propor- 
tion, and in many instances drums, about the loudest 
instruments in an orchestra, are hardly audible at all, 
whilst at the same time a violin sounds more or less 
natural. It is futile to include special refinements in the 


low-frequency amplifier if the loud-speaker is a bad one, 


and vice versa. Assuming that we have a loud-speaker 
which is capable of giving at least a passable rendering 
of such sounds as those of a drum as well as the more 
usual sounds, we naturally want to make quite sure that 
none of the lower frequencies are lost in the amplifier 
itself, andi design our intervalve couplings accordingly. — 

But there is another point in this connection which 
does not seem to be very widely appreciated, namely, the 
effect that the impedance of the last valve has on the 
rendering of the lower notes in the musical scale. By 
using a final valve, the internal resistance of which is 
high compared with the impedance of the loud-speaker 
measured at one of the lower frequencies, the bass notes 
are weakened relatively to the trebles, and by using a low- 


Streetly Manufacturing Co., Ltd., 
Aldridge Road, Streetly, nr. Sutton Cold- 
field. Leaflet giving useful information 
regarding synthetic mouldings, such as 
knobs, dials, etc., for wireless purposes. 
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Metro-Vick Supplies, Limited. 145, 
Charing. Cross Road, London, W. C. 2. 46- 
page art catalogue of Cosmos Radio Pro- 
ducts, including sets, loud-speakers, 
valves, accessories and components. 
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Darimont Works, 


The Great Northern etek A Com- 
pany (Ltd.), Copenhagen, enmark. 
Catalogue of the products of the Com- 


„Home Service ” 
suitable valves. 
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pany's instrument factory including tele- 
graph apparatus, testing instruments and 
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Darimont Electric Batteries, Limited, 
Abbey 
Royal, London, X. W. 10. 

14, giving particulars of the Darimont 
battery 
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impedance valve the bass notes are enhanced and a Let: 
balance is obtained. A simple calculation will make tz 
reason for this evident: Suppose that we had a pose 
valve with an internal impedance of 2,000 ohms, ard. 
connected in the plate circuit, a loud-speaker with = 
impedance af 2,000 ohms at 100 cycles per second an 
12,000 ohms at 1,000 cycles per second. Now, inter. 
changing this valve for one of 12,000 ohms, but havr. 
the same amplification factor, is equivalent to insert:n- 
an extra resistance of 10,000 ohms in series with de 
original valve. As far as the 1,000-cycle note is œt- 
cerned, we have added in series with the loud-speaker : 
resistance of the same order as the impedance of the load- 
speaker itself, and so have cut the current down to abc 
half the original value. But at 100 cycles the wy- 
speaker impedance is only 2,000 ohms, and adding tli 
¥0,000-ohm resistance in series will cut the low-frequa 
current down to about a quarter of its original valu. 
Thus the lower notes are reduced to a much greater ens: 
than the higher ones. Anyone can observe the efer = 
practice by connecting a high resistance in series with: 
loud-speaker. 


Impedance of the Last Valve. 


Of course, the comparison of amplitudes given aer 
is only a rough approximation, because the difference: -i 
phase have not been taken into account, a procedure te 
yond the scope of this article. Nevertheless, the figures : 
sufficient to show that the internal impedance of the las 
valve should be at least as low as the impedance of ttz 
loud-speaker at a frequency of about 100 cycles pe 
second. The D.C. resistance of the loud-speaker reall: 
plays no part in the conversion of electrical vanahio 
into mechanical vibrations, but it serves as a useful gv:+ 
as to the impedance. In general the internal impedaw: 
of the last valve should not be greater than about fo: 
times the D.C. resistance of the loud-speaker unless. 6 
course, a transformer is used. 

It is hardly necessary to add that, where a power sai: 
is used for the last stage, the D.C. component of t: 


plate current should not be allowed to pass through t 
windings of the loud-speaker, the usual filter circuit a 


a choke and condenser being included; a choke af ni 
inductance is connected in the plate circuit, and the bxc- 
speaker is- connected across this choke in series with | 
large condenser of one of two microfarads, as shown © 
Fig. 1. The inclusion of the filter circuit does not r 
any way affect the arguments regarding the relative impe- 
ances of valve and loud-speaker. 


H. Clarke and Co. A Lid, Au- 
Works, Eastnor Street, Old Trafe.. 
Manchester. New radio catalogue 
Atlas components with coil pampt! 
No. 11, and folders Nos. 17 and 18, dé 
ing with Atlas high tension tate 
eliminators for D.C. and A.C. tew 
tively. 
06800 

Marconiphone Company, Limited, 2 
212, Tottenham Court Road, London. W. 
N 450, dealin oo) Ma 
coniphone high tension supply omts : 
AC and D.C. Pubhcaton No. 44 
dealing with Sterling condenses. 
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News from All Quarters: By Our Special Correspondent. 


Geneva Scheme Revisions—A Scottish “ Daventry ”—A Hectic Autumn christmas Programmes— 
Brightening the News—Doings in Spain. 


Wavelength Changes and the Relays. 

We are not yet out of the wavelength 
wood. At the last moment I hear that 
further changes are likely to be made 
within a week or two. 

A great problem at the moment is 
what is to happen to the relay stations. 
Savoy Hill may decide after all to refer 
to Geneva’s original plan and place all 
the relays on the common wave allocated 
to them by the central authority. 

0 


A Scottish ‘‘ Daventry.” 

Several correspondents have sent me 
spirited letters on the topic of Scotland’s 
hypothetical high-power broadcasting 
station. A fortnight ago, when the sub- 
ject was first broached in these columns, 
one thing at least seemed certain, viz., 
that Scotland either did or did not desire 
such a station. Now even this is uncer- 
tain. One writer, criticising my remark 
that there must be many places in the 
Hebrides where only a multi-valve set 
would pick up a broadcast programme, 
says that in the Inner Hebrides high 
mountains may cause complete screening, 
but that after dark in the Outer Isles 
a good valve set in efficient hands will 


bring in most European stations. Other 
correspondents of the same persuasion 
suggest that the Land o' Cakes is 


getting along splendidly and needs no 
spoon feeding in the shape of high-power 
transmissions. 


The Other Side. 

Another side of the picture is revealed 
by correspondents who are unequivocally 
in favour of a high-power station in the 
centre of Scotland. One writer remarks 
that such a Station would give an 
alternative programme to Northern Ire- 
land, and would make wireless much more 
popular in the Highlands.“ 


0 0 0030 
What Savoy Hill Thinks. 
What has the B. B. C. to say on the 


question? At Savoy Hill I gained the 
impression that Scotland will havo to 
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wait at least two years, i. e., until the 


projected regional scheme is. proceeded 
with. If and when the regional. scheme 
materialises, the whole of Great Britain 
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will probably be covered by three or four 
high-power stations, with a sprinkling of 
relay stations serving areas still in the 
cold.” i 

o OOo o 


Regional Scheme for Europe P 
The potentialities of a regional scheme 
of this description may be recognised in 


Europe during the next ten years; and 


the time may come when the whole Con- 
tinent may be linked by invisible bonds of 
friendship simply through a ‘chain of 
high-power regional stations. Such trans- 
mitters, limited in number but not in 
power, could operate on widely separated 
wavelengths, so that every listener in 
Europe would have at least three or four 
programmes, from which to choose. 
oo 


Christmas Carols. 

Carols will be broadcast through 2LO 
and 5XX from St. Mary’s Church, White- 
chapel, on Christmas Eve. 


The Last Act. 


The British Broadcasting Company, 
when we come to think of it, has entered 
upon a quite extraordinary phase of its 
career. Its present position is not unlike 
that of the traditional fat lady in the 
opera who, while rapidly dying of con- 
sumption, is required to sustain a con- 
tinuous pean of joyous melody. 

0 0 00 


A Hectic Autumn. 


The- autumn hours of this moribund 
organisation have been lively enough. In 
the first place the engineers of the Com- 
pany, in collaboration with the Union 
Internationale de Radiotelephonie, are to 
be congratulated on carrying out an 
eleventh-hour wavelength change of con- 
siderable magnitude with remarkablo 
success; second, the programme staff 
has carried on nobly with. rapidly 
diminishing funds amid all the uncer 


LEARNING TO ROUSE THE ETHER. Boys receiving wireless instruction on the 
n 


famous flagship Iron Duke.“ 
preli 


A thorough grounding 


Morse is an indispensable 


minary, though broadcast listeners on the coast may think otherwise | 
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tainties of pending liquidation; and 
thirdly, the company has bravely en- 
countered those critics, who, like carrion 
crows, invariably encircle the head of 
one whose days are numbered. 

0 0 


Good Counsel. 


The Company has never suffered from 
lack of advice. Every post arriving at 
Savoy Hill contains helpful information, 
especially on the subject of talks. The 
only snag is a lack of unanimity. About 
2 per cent. of the letters are in entire 
agreement with each other. 
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Disgraceful ! 


Mention of talks and the criticisin 
which they receive reminds me of a con- 
versation I had recently with Mr. J. H. A. 
Whitehouse, the official lecturer of the 
B.B.C. Mr. Whitehouse had been lectur- 
ing in a provincial town on the prepara- 
tion of programmes; the discussion 
centred round broadcast talks and the un- 
suitability of certain subjects. It's 
disgraceful!” said a man in the 
audience. I was sitting down to dinner 
with my wife the other night, and had 
begun carving the leg of mutton, when 
thev put on a talk entitled“ The Diseases 
of Sheep” ! 
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An Important Question. 

One night, during a particularly lively 
discussion, Mr. Whitehouse observed an 
unobtrusive little man at the back who 
seemed burning to ask a question. For 
a few minutes other speakers prevented 
the little man from putting his query. 
In a momentary lull Mr. Whitehouse ex- 
pressed his willingness to answer ques- 
tions. What I want to know,” said the 
little man, is the colour of the paint 
on the Daventry mast.” 

0000 
A Watching Brief. 

During the first fortuight with the 
Geneva wavelengths the B.B.C. obtained 
most of its information on how the 
scheme was working by means of the 
receiver at Keston. In addition, a number 
of amateurs and others, specially deputed 
by the Engineers’ Department, kept 
watch in various parts of the Kingdom. 
Most of these amateur ‘‘ watchers ° are 
experimenters of long standing. who have 
rendered the company similar service in 
the past. 
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Strange Bedfellows. 


That either Birmingham or Aberdeen 
would have to shift its wavelength was 
generally expected: indeed, right from 
the first, a good many people questioned 
the sanity of putting these two powerful 
stations on the same wavelength. At the 
moment of writing Aberdeen has been 
moved up a 10 kilocycle stage to 500 
metres; but I wonder how long this state 
of affairs will be tolerated by Zurich, 
Helsingfors, Palmero, Tromsoe and 
Bourges, all of which are on the 500 
metre wavelength. Not one of these uses 
as much power as Aberdeen—even Zurich 
has only 4kW—so with all due respect 
to the Granite City, ii looks rather like 
an interloper ! 
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Parsifal. 


„Parsifal,“ Act 2, Scene 2. will be re- 
layed from the Prince of Wales Theatre, 
Birmingham, on December 15 to 2LO and 
SXX. 
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On Christmas Morning. 


The religious service chosen for broad- 
casting from 2LO and 5AX on Christmas 
morning will be that which is taking 
place in York Minster. 
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Engineers in the Fireplace. 

B.B.C. engineers forecast that one of 
the best theatrical broadcasts of the year 
will take place from the Playhouse on 
December 13, when a twenty-five minutes’ 
excerpt from Act 1 of Romance is to 


- be given, in which Miss Doris Keane and 


Owen Nares are taking part. It will be 
their first broadcast. Ehe engineers will 
supervise the relay from behind the fire- 
place on the stage. 
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Jahn Henry Calling. 

John Henry will broadcast his burlesque 
opera from the Glasgow station on 
December 18. 


FUTURE FEATURES. 


Sunday, December 5th. 
Lonpuon.—‘* The Lotus Eaters,” a 
choric song by Alfred Lord ; 
‘Tennyson. ; 
ABERDEEN. — Concert relayed from 
the Cowdray Hall. 
Monday, December 6th. 
LoNxDON.—- The Piper, a lyric 
drama in one act founded upon 
Browning’s Pied Piper of 
Hamelin,“ by Herbert Ferrers. 
Tuesday, December 7th. 
Loxponx.—B.B.C. International 
Concert relaved from Grotrian 


Hall. 

DavENIRY.— Military band pro- 
gramme. 

Bi. FAS T.—“ Polyglot,” a com- 
petition. 
Wednesday, December 8th. 

BIn MIN: HAM. — City of Birming- 
ham Police Band. 

Grascow. — “ The Glittering 


Gate,” fantastic play by Lord 
Dunsany. 
Thursday, December 9th. 

: Loxpon.—Old Italian Musie. 

i BournemourH. — Landing the 
: Shark,” by Vivien Tidmarsh. 
Caupirr.— Handel's Samson.” 
NEM CASTLE. Community singing 

relayed from Victoria Hall, 
Sunderland. 


Friday, December loth. 
Lonpon. — The Barber of 
Seville.“ 

Saturday, December lith. 
LoN DON.—“ My Programme, by 
George Grossmith. 
Grascow. — Pantomime “ Cin- 

derella.“ 
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The News Bulletin. 


Last week I referred to that dear 
recital known as the First News Bullet 2 
In view of a meeting which has t= 
arranged between officials of the B.F: 
and members of the Newspaper Prp 
tors’ Association, I should not be sx” 
prised if, in the New Year, sik 
changes occur on the news side of tr 
programme. Very probably the Fir 
News Bulletin will be scrapped and th 
present Second News Bulletin elaborat- 
considerably. 

o Oo Oo 


Broadcasting v. The Newspaper. 

It is difficult to imagine, however, ths: 
the broadcast news bulletin could ec: 
approximate to the newspaper as 
vehicle of news and thought. I cal 
late that one of the larger ‘‘ dailizs 
read aloud and at the same rate as tiv 
broadcast news bulletin, would occaps a: 
announcer for twenty-four hours! Wh 
readers have a little time to spare th: 
might try the experiment themselves! 
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Great Spanish Broadcasting Group. 

One of the most enterprising of ile 
European broadcasti concerns set: 
to be the Union io” group a 
Spain. This company now controls =. 
stations, viz., Madrid, EA 7. and Rad- 
Castilla, EAJ4, Cadiz, EAJ3, Budbae. 
EAJ9, Seville, EAJ17, and Bareeb aa 
EAJ1. The new Seville station, with a 
power of 1kW., replaces two smali- 
ones, and is proving so satisfactory tbs: 
there is still a doubt as to whether th- 
proposed new high-power station in tha: 
city will be erected after all. The taking 
over of Radio Barcelona by * Un: 
Radio is regarded as a very import an: 
step among Spanish listeners, and alread 
inter-relaying between Madrid and Bare 
lona has satisfied all expectatice. 
Listeners in Madrid are delighted 2: 
having an opportunity to hear the operas 
which are played at the Gran Team 
del Liceo,“ in Barcelona, as the G7 
Teatro“ is considered to be the téc 
Opera House in Spain. 
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“My Programme at Bournemouth. 

The series of broadcasts now ber 
5 from 2LO under the title of M. 
Programme ' have induced the Bear 
mouth station to arrange a similar pr- 
gramme for December 8, when meri-r 
of the station will co-operate in provie: 
suggestions and requests for an even: 
entertainment to be broadcast free 
6B]. 
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A Powerful Voice. 

Bach’s Christ mas Oraterio, which * 
broadcast from the London studio dam 
the Christmas season ef 1925, will be + 
peated this year, and, as previously, Mr 
Leonard Gowings will take part. Xr 
Gowings tells an amusing story again: 
himself. A friend of his with a wr 
fine, powerful voice was at his bows 
singing. Mr. Gowings’ little daughter. 
on hearing the visitor sing, exclaimed. 
„Why, he’s worse than father! 
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37.— Edison Paves the Way for the Valve. 
By ELLISON HAWKS, F. R. A. S. . | 


T cannot be claimed that wireless, as perfected and 
established by Marconi, could have any popular 
appeal. The public were duly impressed by the 

momentous discovery of the world, but after the usual 
nine days’ wonder the new marvel was taken for 
granted and became a part of the commercial life of 
nearly all civilised countries. The future of wireless 
seemed to lie in its commercial possibilities, and it was 
expected that it would prove a serious rival to the long- 
distance cable. No one could have dared to predict for 
it any other future. A discovery in 1904, however, was 
destined to make revolutionary changes, not only in intro- 
ducing an entirely new method of transmission and recep- 
tion, but also in making possible radio telephony and 
consequently broadcasting as 
enjoyed to-day by millions of 
listeners. 


The Modern Aladdin’s Lamp. 


This discovery was the ther- 
mionic valve, the work of John 
Ambrose Fleming, Professor of 
Electrical Engineering at the 
University of London. It fol- 
lowed on the researches of 
Edison into the origin of a 
peculiar effect that he observed 
in electric lamps, and is one of 
the most wonderful inventions 
of recent years. It has been 
called ‘‘ the modern Aladdin’s 
lamp, but even the wonders 
that Aladdin was able to con- 
jure up with the aid of his old 
lamp are surpassed by the valve, 
which brings to its owner won- 
ders never dreamed of even by 
the highly imaginative author 
of A Thousand and One 
Nights. 

The manner in which the 
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Thomas Alva Edison. 


valve was invented shows the value of detailed observa- 
tion of trifling phenomena. The story commences many 
years ago at a time when scientists were devoting their 
efforts to lighting the homes of the people with electricity. 
After countless experiments, the labours of Edison in the 
United States, and of Sir Joseph Swan in England, aided 
by C. H. Stern, turned a scientific theory into an accom- 
plished fact, and the electric incandescent lamp was pro- 
duced. In 1883 Edison noticed that the filaments of the 
electric lamps broke easily at the slightest shock, and that 
when the lamps burned out, the glass bulbs became so 
blackened that the amount of light was considerably 
diminished. 

Although it seemed almost too trifling a matter to call 
for serious notice, Edison de- 
termined to investigate the 
matter. He noticed that in 
many burned-out lamps there 
was a line of glass that was not 
discoloured as was the re- 
mainder of the globe. It was 
as though someone had taken a 
smoked glass, drawn a finger 
down it, and left a perfectly 
clean line behind. Lamps with 
these sharply defined clean 
spaces were covered elsewhere 
with a deposit of carbon or 
metal, the clean line being im- 
mediately in the plane of the 
filament and on the side of the 
loop opposite to the burnt-out 
point of the filament. 


Molecular Bombardment. 


The unbroken part of the 
filament appeared to act as a 
screen to that particular line of 
clear glass, and that the dis- 
charge from the overheated 
point bombarded the remainder 
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of the bulb with molecules of carbon or vaporised 


metal. 


In his experiments to investigate this action Edison 
fixed a small metal plate inside the globe. 
was suspended near the filament, but insulated from it. 
He was surprised to notice that when this plate was con- 
nected to the positive terminal of a battery the negative 
terminal of which was joined to the filament, an electric 
current passed along the wire from the plate, although 
there was no metallic connection between the filament 
The passing of the current was indicated 
by a galvanometer, connected between the plate and the 
In puzzling over this remarkable effect, Edison 
came to the conclusion that there could be no doubt that 
the current jumped across the gap between the filament 


and the plate. 


hattery. 


and the plate. 


Continuing his experiments, he noticed that the current 
would not leap the gap when the negative terminal was 
No matter how strong the battery 
the galvanometer showed that not even the 
minutest current passed when the connection was made 


connected to the plate. 
current, 


in this manner. 


Reception of American Broadcasting. 
Mr. A. S.. Watford (G 2BVK), of 
Windsor, received U 2XG on 22.5 metres 


telephony on Sunday, November 7th, at. 


9.35 a.m. G.M.T. He was using an 
O-v-1 receiver without an aerial, but with 
an earth counterpoise. 

Another correspondent in Newport, 
Mon., heard the same station at 8.45 a.m. 
on Sunday, October 10th, the signals being 
clear and steady at about R4, and the 
wavelength about 40 metres. The re- 
ceiver used was an O-v-1 Reinartz working 
with a 25ft. single wire indoor aerial and 
20ft. single wire counterpoise. 

0000 


General Notes. 

With reference to the list of voluntary 
distributors for overseas QSL cards, 
published on page 664 of our issue of 
November 17th, we understand that the 
present address of Herr Oswald Krusch- 
witz (K L4 and K 4ABI), who undertakes 
the forwarding of cards to German ama- 
teurs, is now Richard Wagnerstrasse 19, 
Halle-am-Salle. 

0000 

Mr. F. G. Turner (G 2DB), 88, Chester- 
ton Road, Cambridge, tells us that at 
0445 G. XI. T. on November 7th he 
established 2-way working with U 4WJ, 
using an input of 5 watts to a Marconi 
LS5A valve. His signals were reported 
R3, the distance being approximately 
4,200 miles. 

©0000 

A correspondent in Yorkshire states 
that at 0216 G.M.T. on September 27th 
he heard U2AYE calling U9LF using 
less than 1 watt input with 94 volts H.T. 
on a Hartley circuit and a 6 -volt re- 
ceiving valve. The signals were about 
R5 in Yorkshire on a 2-valve Reinartz 
receiver. 

0000 
Mr. Claude S. Crooks (X 2JY) asks that 


all correspondence relating to trans- 
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The modern explanation of the phenomenon is as f- 
When the filament was heated, a stream c 


electrons flew off and attached themselves to the plx- 


This plate 
all negative. 


repels like.” 


effect. 


thermionic valve. 


TRANSMITTING NOTES | 
| AND QUERIES. | 


ee „467 ‚G „„ 


missions from his station should be 
addressed to him c/o Messrs. Alfred 
Herbert (India), Ltd., 13, British Indian 
Street, Calcutta. 
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Morse Abbreviations. 


In addition to the recognised Inter- 
national “Q” code and those unofficial 
atrocities (e.g., “sum” for “some,” 
“sori” for “sorry,” “trub” for “ trou- 
ble') which, though convenient, as a 
kind of shorthand in Morse transmission, 
are detestable in written correspond- 
ence, there are several amplifications of 
the “Q” code which are coming into 
general use among transmitters. These 
we give below for the benefit of our 
readers: — 


Is your address in the Call Book correct? 

In what direction are you transmitting your 
message ? 

From which station have you received 
message No. 

Please acknowledge my reception by card. 
1 will do the same. 

Please forward message No. —— bv post 
if you cannot transmit it by wireless at 
once. 

Are my nnal unstable (as distinguishable 
from ordinary facing) ? 

Please call me up by telephone (land line) at 
once. 

I am going to change my wavelength to 
metres. 

Please change your wavelength to —— 
metres. 
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Allotted and Stations 
Identified. 


G 2AB L. E. Owen, 10, The Mead, Sandy Lane, 
Wallington, Surrey. Transmits on 32, 
34, 44 and 46 metres. 

G 6JD C. Jordan, 45, Lower Park, Loughton, Essex. 
Transmits on 90 and 150-200 metres. 


They were encouraged to do this because the plate «. 
positively charged, and the electrons in the filament w= 
Arriving at the plate, they continued tx. 
course to the positive terminal of the battery, and rec: 
tered their passage through the galvanometer. Wte 
the plate was connected to the negative terminal of d 
battery it became charged with negative electrons. T: 
electrons of the filament, being also negative, did rz 
leap the gap between the filament and the plate, for l. 


Desiring to perfect his incandescent electric lam; 
Edison did not immediately pursue his discovery of th 
peculiar action, which became known as the Edi: 
That he realised its importance, however. : 
demonstrated by the fact that he took out a patent p- 
tecting the discovery. This patent was subsequent: 
acquired by Marconi. 

In our next instalment we shall learn how Prois 
J. A. Fleming used Edison's discovery as a basis ot t- 


G @QL (Ex 2BMD) P. H. Berry, Gik Hal, Fal: 
Herts. Transmits on 45, 0 and % 


metres. 
G AN (Art. A.) R. Bottomley, Cheat 
Brighouse, Yorks. 


BVJ R. N. College, Dartmouth, 
CHA ICRS C. Sbekury, 81, Avenue Dula, Sb l 
Calvada. 


EAN R. ouas, Vire, 
FO 8AG A. L. Guillabert, 370, Aven j? 
Shanghai. 
FC SFR F. Jules, Ecole St. Joan d'Ar, A. 
Haig, Shanghai. 
FC A B. Gberzi, Zikawei Observatory, rr? 
SSV Swedish Motor-Ship “ Kronpria:: 
Adol m 
o oOo 


South African Transmitters. 

We are indebted to our South Afr 
contemporary, Radio, for the Ja- 
ing QRA’s :— 


AL (Portable) W. Todd, P.O. Ba . 
kora ; 

A 7 H. St. John dall, M.B., N. Ges 
Street, Uitenhage. 

Am A. V. Hollins, 21, Railway Cottage. Sr 
ham, Port Elizabeth. 

A 70 A. T. Law, 49, Sixth Avenue, Pati 

l North, Johannesburg. i 

AP W. Shakespear, 29, Railway Cottage. S. 
ham, Port Elizabeth. 

A 70 S. Larsen, P.O., Mayville, Durban 

A 7R A. G. Curtin, 45, Fifth Avenue, Pritt 
North, Johannesburg. 

A 78 We A 12, Lanadown Place, Pat Es 

th. : 

A 7T T. Kleyn, Irrigation De Addo, e 

A 70 D. B. Truter, 40, Coleridge Road, Sal . 

A 7V w. H. Rhodes, 9, Sidney Road, Bett 
Johannes : 3 

A 7W N. Paver, 72, Smith Street, Aliwal Not = 

AW J. Down ing, Fordyce Road, Wang. 

A 72 E. M. Aspeling, 18, Mackay Sten, P 
Elizabeth S 
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South Australian QRA's 
We also give the following dum 
QRA’s from Radio in Australia cd 
Zealand: . 
Dia kwod, Radio Chub O. K. cai 
Phillips, 81, Partridge Sten. CHa% 
8 e ' ae, Cen 
Re e 
Estate (ex ). 
Cotton, Harvey Street, Kies’. 
B4 
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A range of new valves 
with special tape filaments 


The range of the new B.S.A.-Standard Valves 
includes a valve to suit. any position in a 
radio receiver—H.F. Amplification, . Detection, 
or L.F. Amplification—and they have been 
specially designed for these particular purposes. 


The platinum alloy filament in the form of a 
tape is specially coated with oxides giving high 
electron emission at a low temperature. 


B.S.A.-Standard Valves operate most efficiently, 
when the filaments glow dull red only, witha 
consequent considerable economy in current 
consumption. 


B.S.A.— 
Standard 


Valves 


The range of B.S.A.-Standard Valves includes: 


NN) 
\N 


win 


AN 
WN 


\ 


— 
— 
< 


6125 (1 volt 25 amp.) General purpose, 


4-pin type. 
G1254 (1 volt 25 amp.) General purpose, : 
— bayonet fitting. Price 
H125 (r volt 25 amp.) H.F. and Detector, 14/- 
I in type each. 
No. P612 H125A (1 volt 25 amp.) H.F. and Detector, 


bayonet fitting. 
G225 (2 volt 25 amp.) General purpose, 
4-pin type. 


P425 (4 volt 25 amp.) L.F. Power Amplifier, 
i Price 


B.S.A. Head-phones P4254 (4 volt 25 amp.) I. F. Power Amplifier, 18/6 


bayonet fitting. 


Whatever set you use B. S. A. P61 2 (6 volt 12 amp.) L. F. Power Amplifier, each. 
4-pin type. 


Head-phones with their speci- | 
ally treated steel magnets will Write tor B.S.A. Radio Catalogue and Booklet, The Choice 
improve your reception. They of a Radio Receiving Set,” post free. 


b lied with pin-ti | 
can be supplied with pin-tip or _ B.S.A. Radio Ltd., 21, Small Heath, Birmingham. 


plug ends. 
Prices from 15/- per pair. Proprietors: The Birmingham Small Arms Co., Ltd. 


Advertisements ſor The Wireless World are only accepted from firms we believe to be thoroughly reliable. 
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Why not 


Octron Valves 


You could give nothing more acceptable to 
your Wireless friend. British made, durable, 
moderate in price, very efficient and valves 
embodying many outstanding features of which 
the following are a few: 


Low internal capacity and suitability for short 
wavelengths. Non-microphonic. Octagonal 
Bakelite Cap prevents valve rolling when laid on 
table. It has a hole between pins to reduce 
electrostatic capacity. Patent hollow nickel- 
plated valve pins, giving maximum clean contact. 
Wire connections to filament and anode made 
through these pins, not outside them. Pipless 
bulb, reducing possibility of breakage. Designed 
by expert radio engineers and produced in a 
works specially a one for the exclusive 
manufacture of Radio Valves 


In 3 types—suitable for 
2 & 4 volt Batteries. 


Red Line- -~ Price 12/6 


Standard type of H.F. valve for straight circuits. Also makes 
good detector valve with excellent results when followed by 


low ratio transformer. 
Green Line Price 12/6 


Standard type of L.F. valve for first or second L.F. stages. 
Excellent results as detector when followed by high ratio 


transformer. 
White Line Price 15/- 


Tower Valve for Loud-Speaker work. To handle large voluine 
with low impedance. 


Give “OCTRON’ Valves this time 


Dor make a present to yourself. Ask your Dealer definitely 
ſor OCTRON ‘'—the valve with the Octagonal base. 

If vou wish, vou can first obtain full specification and all 
details trom "the Sole Makers: 


H. S. ELECTRIC LTD. 


Electrical Engineers 
32 Charlotte Street, Birmingham. 


5 Tekram: se 
— rl 7460 Hosaval, Birmingham 


42 ill! NM} 60 


1% 60 i} 
The “OCTRON” i, Hy, 
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Valve is eN 
British Made. 
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Mention of The Wireless World,” 


THE WIRELESS WORT.D 


when writing to advertisers. will ensure prompt attention. bid 
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Ae 8/9 Tak ei Court. 
EASTCHEAP, c 
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XMAS GIFTS FOR 
DESERVING EXPERIMENTERS. 


THE MODEL 999 
SUPRECISION ‘TEST SET 


The last word in perfection. 


Fitted with paralax 
scale, knife edge 
pointer, zero and 
calibration adjuster. 
Resistance 333 ohms 


per volt. Measures 
ohms and megohms. 
41“ dial. Complete 


in Portable Case. 


Each type. 5 Ranges: 
(d) 12 v. 120 v., 24 ma. 240 ma., 6 amps. 
P 12 v. 120 V., 12 ma. 120 ma., I'2 amps; 
(f) ī2 v. 120 v., 12 ma. 480 ma., 12 amps. 
Resistance box 120 v. - 240 v (if required)’ 


Model 103. 21“ dial. 9 Ranges: 


6 v. 120 v., 12 v. 240 v., 3 ma. 
120 m. a., 12 amps., 6 amps. i 
Moving Coil. All Single Range Meters oe 
Suprecision One Meter, 2 ma. 100 mv. f 
Suprecision Battery Eliminator, new model. 
A. C., beautiful design, 7 tappings, 30 Bi 
150 volts, perfect reception. For 


valve sets 5 
Suprecision L. T. Charger, AC. complete 
Constructors’ Component Parts. 

Powcr Transformer for U.5 Valve .. 2- 
i for U.4 Valve .. I9- 

P 8 for D. U. 10 Valve .. 17b 

A 8 for Ethotron Valve se oe ee 
for all ordinary Valves .. 19- 

Power Chokes, 500 henrys. — He 
Potentiometers, 48,000 ohms, 7 tappings .. n- 
Condensers, tested 500 v. 2 mf. 4, 4 mf. 6 
Transformers, L. T. from A.C. Mains . 126 

8 


No space for more, but write to-day for full free bs 
telling you how to build your own Battery Elimimator 
for about 50.— 


GREETINGS TO ALL FROM 


F. C. HEAYBERD & CO. 
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Evolved to meet 


the new conditions 
of Radio 


HE new, Oldham O. V. D. cannot be 
compared with any other accumulator. It. 
is unique. It has been specially evolved 
to meet the new conditions created by the 
growing popularity of dull emitter valves. 
The O. V. D. is the first slow discharge accumu- 
lator which can be charged rapidly. The idea 
of a slow discharge accumulator is not new. 
They have been on the market for years. But 
owing to the thickness of their plates the 
greatest possible care has been necessary to 
ensure the full charge being given. Common 
sense will prove why this is so. The ordinary 
slow discharge accumulator holds its charge 
because it has two thick plates—negative and 
positive. But because its plates are so thick it 
- takes many hours for the electrolytic action to 
penetrate its inmost recesses. And long slow 
charging is a nuisance. | 


— 


Oldham saw the disadvantages of the thick plate and 
has evolved the new laminode plate possessing all 
the advantages of thickness but none of its disadvan- 
tages. The laminode plate fitted to the O. V. D. is 
three plates in one. It uses a girder- like construction 
which prevents buckling. And yet because of its 
greater surface area it can be charged within 8 hours. 
Any Oldham O. V. D. will hold its charge for weeks 
even months without attention. Local action has 
been practically eliminated. 


FACTS FOR VALVE USERS. 


' If you have a one-valve Set an O.V.D. will! 
last you 180 hours at a charge if you use the new :. 
valves taking lamp. With a two-valve Set you 
will get 72 hours use. If you use ‘05 valves you 
will require two O. V. D. cells in series. Under 
? 


A isch Ap 
j Dunne mulat rah ge 


Or For 
“ull Emitter Valves 


these conditions the two-valve Set user will 
get 140 hours and with three valves 80 hours. 
The O.V.D. is thus the most economical 
~an accumulator you can buy for dull emitter use. 


Ny . 
<a p 2 
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The new O.V.D. 


3 —the slow discharge Accumulator which can be fully charged in 8 hours 


s OLDHAM & SON, LTD. Made by the Makers of the j 
Oldham H.T. Accumulator 
(O volts £2 -10-0 100 volts £4-3-4 


Denton, Manchester 
London Office & Service Depot: Oh vole tos Dat 120 volts £5-0-0 


5 ; 6, Eccleston Place, S. W. I: (Charged ready for use Complete with lid and handles. Bose 3/6 extra if required 
‘RD $ Phone: Sloane 2701 : —merely add acid.) Giltert Ad. 60, 
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COLUMBIA DRY BATTERIES FOR 
CONTINUOUS AND EVEN DISCHARGE | 
TWO HEADS 8 % Use Columbia hago radio battery purpose. Unlike your — | 


batteries, their current drains pester and eliminates ham ang- 
Then again, the voltage drops gradually, which see 


reception volume, Columbia Radio “A” Cells are designed ot 
the greater an aot — useful energy her an their voltage 
Two heads are, proverbially, approximately .8 ee 


better than one. Therefore 
when you require a Mansbridge 
ndenser, see that you get a 


Columbia _ 3 


Dubilier-Mansbridge, the con- and” ese and maing the Fgh edb at ae 
denser which has been designed VVV r,i 2 
specially for wireless purposes. — —— London.’ * 

G. F. Mansbridge originated this —— 

type of condenser over 20 years , ARTE ARIC ARTIC “ARTE” 


ago, and his unique experience 
is found combined with that of 
Dubilier in each Dubilier 


Mansbridge Condenser. 


IE Te TR., 


ANTI -> 


- MICROPHONIC 
- VIBRATION 
-SHOCK 

-CAPACITY 


Take advantage of this com- 
bined experience which is to be 
found in no other condenser 
and ask your Dealer for Dubilier 


Mansbridge Condensers. 


IC ARNT ARTIC A 


ARTIC 


WORLD 


The colour of these condensers 
is Maroon, they bear the words 
‘* Mansbridge Condenser ” em- 


if yousawa man using a heap of sandasa spring board. WHY? = 
he would not bounce in sand, his bounce is immediately .. — 
obtain 


Vou cannot eliminate microphonic noises, distortion, 


A 
* 
1 


bossed on the case and they Fr r 
t h f ] ] D bi li r naroa WHY? Kr . os N ge 

and vibration—this is indisputable c ve 3 
ca r r y e u u 111€ like the heap of sand, being at to vibraton and shock, a Lor 8 


Guarantee. Holder which can be obtained at small extra cost. 6 * 


ARTIC ARTIC ARTIC ARTIC ARNG ATIC Nc Ne 


HOLDER 


medium is used by the Admiralty, a industrial Concerns, ete, 
for protecting metallic filaments. VE THE BEST aD 
ORDER NOW. 
| a aM 
| THE ULTRA 
| SENSITIVE 
| VALVE 
2 9 


RI 


ADVERT. OF THE DUBILIER CONDENSER CO. (1925) LTD. 


DUCON WORKS, VICTORIA ROA >) 
8. OAD, NORTH ACTOR, Seat THY ty DRN DW De, 
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A Review: of the Latest Products of the 


: ADAPTOR FOR AMERICAN 
VALVES. 


Several of the American receiving sets 
now appearing on the market in this 
country are fitted with valve sockets 


arranged to accommodate the American 


type of valve. 
n order that British valves may be 
used with sets fitted with American 


sockets W. H. Tant and Co., Dollman 


Adaptor to permit of the use of British 
valves in receiving sets fitted with 
American type valve holders. 


Street, Vauxhall, Birmingham, have intro- 
duced an adaptor. It consists of a cylin- 
der which is turned from solid ebonite 
rod and drilled at one end so as to 
accommodate the sockets of the British 
walve-holder. At the other end is the 
four-pin American valve mount, the neces- 
sary connections being made by means 
of stampings of nickel-plated brass. 
While in the British valve-holder the grid 
and plate connections are on opposite sides 
of the socket, the pins of the American 
base are arranged so that the grid and 
plate connections are side by side. Being 
made from solid ebonite, this adaptor 
possesses good insulating properties. 
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THE ARTIC VALVE-HOLDER. 


A new principle has been introduced in 
the construction of the Artic” valve- 
holder, a product of the Artic Fuse and 


8 47 


N 


1 


Wireless 
World 


Electrical Manufacturing Co., Ltd., Birt- 
ley, Co. Durham, for the purpose of 
eliminating mechanical shock and re- acing 


to a minimum valve microphonic noises. 


The four valve sockets are carried on 
a thin stamping of insulating material so 


as to keep losses down to a minimum, 


whilst part of the supporting piece is cut 
away between the sockets in order to ex- 
tend the leakage path and maintain good 
insulation. his piece of insulating 
material carrying the valve sockets is sup- 
ported on a substantial “ Bakelite ” 
former, attachment being made by means 
of four 9 of copper wire gauze instead 
of the usual spiral springs so often fitted. 
The strips of gauze are cut so that the 
strands of wire lie obliquely, and no 


individual strand which is attached to the 


valve socket continues right through to 
the connecting terminal. Microphonic 
noises in the form of vibrations at audio- 
frequency are readily transmitted alon 
a wire, and by breaking up the individua 
strands in this way it is to be expected 
that microphonic noise will be largely 
eliminated. 


The sockets of the Artic valve holder are 

suspended by means of gauze strips, the 

wire strands of the gauze being arranged 

obliquely to minimise the transmission 

ol microphonic noises bet ween the socket 
and the Bakelite mounting piece. 


A few strands of supple wire, however, 
bridge the piece of supporting gauze to 
ensure good electrical connection with the 
terminals. By mounting on a moulded 
“ Bakelite ” sub-base the supports for the 
suspended socket become totally enclosed. 

The mouldings possess a clean and bright 


EW APPARATUS 
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Manufacturers. 


finish. When screwed down to a base- 
board the connecting tags, being elevated, 
provide for the connecting leads bei 

raised about lin., thus obviating the need 
for mounting the valve-holder on a sub- 


base. 
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STATION LOd. 


With the increasing use of superhetero- 
dyne and stabilised receiving sets which 


The Decko station log is easily attached 

to the cabinet of a re:eiving set and pro- 

vides for recording the dial settings of 
the various stations within range. 


are capable of an accurate calibration it 
has become sible to record the exact 
tuning positions of given stations. A 
modern set is, therefore, not complete 
without a calibration chart showing the 
dial settings required to tune to the trans- 
missions of various stations. An acces- 
sory which is likely to become exceedingly 
opular, therefore, is the radio station 
og produced by A. F. Bulgin and Co., 
9-11, Cursitor Street, Chancery Lane, 
London, E.C.4. 

It consists of a substantial metal frame 
having a nickel-plated, oxidised copper, 
or oxidised silver finish, measuring ap- 
proximately 54in. x3jin., and open at the 
top for the insertion of record cards: 
The frame. which is attached to the 
cabinet with a pair of screws, holds a 
supply of cards ruled with columns for 
recording call sign, wavelength, name of 
station, and dial settings. 
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IDENTIFYING BROADCAST TRANSMISSIONS. 


Sir,—As the only unfortunate individual who would lose his 
job of trying to inform puzzled listeners ‘‘ Which station was 
that?” were the Continental broadcasters to adopt the inter- 
national system of call signs suggested by Mr. C. F. Carr in 
your issue of November 17th, may I be allowed to express an 
opinion regarding the value of a different method to that now 
in more or less general use? 

Although at first sight your correspondent's suggest ion 
is theoretically excellent, in practice it would be found that the 
limitation of the individual calls to a code word followed by 
a number, whether in Esperanto or any other language, would 
not in any way facilitate the identification of the transmitter. 

From my experience announcers at most of the foreign 
stations have the unfortunate habit of dropping their voices 
towards the end of the call, which, in most instances, contains 
the name of the city in which the transmitter is situated, and 
I find from most of the queries I have received that listeners 
invariably pick up the first words, such as Achtung! or 
Allo! also clearly hear Radio, and then the actual name 
is lost. Exactly the same thing would occur if, as suggested, 
the station were to call, say, ‘‘Germana Stacio Unu ” and such 
Esperanto numerals as du or nau, or, again, ses or sep, would, 
most probably, lead to confusion. À 

Personally, I consider that such stations as Stuttgart and 
Munich, which have adopted as an interval call both Morse and 
musical notes produced by oscillating valves, are 5 much 
to solve the problem. Whereas it frequently happens that the 
human voice is only faintly perceptible, a few Morse signs are 
always clearly heard, and the penetrative power of these note 
signals is remarkable. 

A code could easily be made and based on the combinations 
of three Morse signs and three different notes would allow of 
an individual signal being allotted to every European trans- 
mitter. JAY COOTE. 

November 17th, 1926. 
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Sir,—With reference to the article by C. F. Carr appearing 
in your November 17th issue under the heading Identifying 
Foreign Transmissions,” it would be redundant for me to say 
why this Association would support Mr. Carr’s proposal as 
being the most feasible and acceptable, because our motto is 
Esperanto for Radio, Radio by Esperanto.” 

The most extraordinary part about the scheme is that very 
little or no effort would be required to learn the Esperanto 
equivalents for the various countries, as they are for the most 
part from roots already in our own and other languages, and 
only ten figures have to be learnt because dekunu (ten one) is 
the Esperanto for eleven and du dek (two tens) twenty, and 
so on. ö 

I mention the above because it is usual amongst humans to 
avoid anything laborious, but here you have a very quick return 
for practically no expenditure. 

An ordinary person will learn all that is necessary in a few 
moments, whereas Morse is far more difficult to learn and 
memorise, and a musical sound would be far too difficult to be 
comprehended by untrained people; for example, how many 
people, untrained, could repeat a musical note immediately 
after hearing one? thus proving the difficulty in memorising 
that sort of identification signal; but I feel sure almost any- 
body could pronounce ‘‘Brita’’ after hearing it pronounced. 
which proves the ability mentally to assimilate such a method 
of announcing. 


For those who would try a little farther there is a promis 
of many a surprise in Continental programmes, as Mr. Car 
says, for many stat ions are now broadcasting in Esperanto. A 
list of these is given every month in /xterralionol Laagwsy: 
and many will be found in World Radio. x 

Mr. Carr’s suggestion I shall. pass on to our members i: 
some twenty-three countries, asking them to put the propo! 
before their broadcasting authorities and also to recommend 
it to General Union Internationale de Radiophonie E 
Geneva, as I shall do. W. H. MATTHEWS, 

Secretary for Gt. Britain, Internacia Radio-Asocio. 

Chadwell Heath. 

November 20th, 1926. 


Sir,—The most important point in any scheme of atic 
identification is to make the call sign stand out, and the bes 
way to do this is to have a definite and standard preparater 
signal to precede the call sign. 

Either three beats of a gong or three piano notes struck i 
intervals of one second should be followed, after a secati. 
interval, by the name of the transmitting station. 

As things are at present we hear an item to a finish asd 
wait breathless for the next words. We wait for perhaps tc 
minutes, and are just giving up in despair when, on our unpre- 
pared ears, comes a jumble of foreign words which may or mt 
not contain the information required. If my plan were adopted 
the three gong-beats would come through and p us for 
the next word, which we would then know absolutely to be the 
call sign. This call sign could be in Esperanto, but I consider 
the usual call, or an easily recognised code word, would be jast 
as good. 

It is high time that some exit was made from the present 
chaotic state of call signs, and I hope all listeners will unite te 
effect an improvement. B. N. BLOOD. 

Bristol. 

November 19th, 1926. 


Sir,—Under the new wavelength scheme stations and groups 
of stations are separated by a frequency of 10,000 cycles 
Could not the stations be given a number which would corre 
spond with the frequency divided by 10,000 of the emitted 
wave, as printed in your list in the September Ist issue? The 
could then transmit this number in the same manner as cl 
six dot seconds of the time signal, giving pauses between the 
different figures. This would be much more easily readable 
than the usual announcements of distant stations, and, inc: 
dentally, would get people into the way of thinking of 3 
station’s wavelength in the more scientific form of frequencs. 
such as 21.0=83 (* 10,000), instead of 361.4. 

Some difficulty might be experienced when two or mwe 
stations share the same wavelength, such as the British reby 
stations, but it could be easily got over by an auxiliary numbe, 
such as Dundee 104-1, Edinburgh 104—2, which oonld be 
given after the main number and would cause no confusion. 

Leigh-on-Sea. E. BARRETT 

November 21st, 1926. 


ee 


Sir,—The system of international call signs suggested by Mr 
C. F. Carr in the issue of The Wirelces World dor Norenber 
17th appears to be the most suitable scheme that has yet brea 
put forward. 

One amendment might be suggested. The serial numbers 
could be allotted irrespective of the importance of the state 
Otherwise, in the case of a new station of greater importance 
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than an existing one being established, it would be necessary 
to change the number of the latter to keep the correct order. 
Redcar. T. E. HOWARD. 
November 17th, 1926. 


Sir.—I welcome Mr. C. F. Carr’s contribution towards a 
solution of identifying broadcasting transmissions, and, whilst 
the scheme may appeal to certain quarters, I regret that for 
several reasons I am unable to endorse it as the best. 

In my original article in T'he Wireless World, March 17th, 
1926, I pointed out the inherent disadvantages of the use of any 
international language, and I am convinced that the standard 
pronunciation and interpretation of Esperanto are not so simple 
a matter as Mr. Carr would have us believe. 

One must consider wireless as serving millions of people in 
all walks of life, and by the introduction of Esperanto or 
Morse the listener would be faced with the necessity of learning 
a language or a code. Whilst a few enthusiasts might think 
this worth while, the great majority would not put themselves 
to such trouble, nor is there any necessity why they should be 
called upon to do so. 

Regarding the suggestion that the call-sign should first be 
given in the national language and then in Esperanto, I feel 
this would be a little trying to the announcer, and he would 
soon fall into the prevailing attitude of giving the call-sign 
as seldom as possible. 

It is, therefore, necessary that the call-sign should be so 
arranged as tò relieve the announcer of all strain, especially 
if we are to receive it at each interval, and it is very desirable 
that we should. I even go so far as to say it is desirable that 
the call-sign should be given sereral times during an interval 
to enable listeners to get and keep in touch with a station 
during that period, and for the avoidance of oscillation. 

This brings us to the point that the call-sign should be 
capable of being understood by the listener without the neces- 
sity of study, and that it be suited to automatic trans- 
mission. The more I study the problem of international call- 
signs the more convinced I become that these are essential 
Further, I believe that a call-sign given out in 
a series of harmonious notes would come through much more 
clearly than the human voice. In evidence of this I would 
call the listeners’ attention to the interval signals of Stuttgart 
and Munich, where the notes C, D, G and A, Fg, D are used 
respectively and transmitted (I believe) automatically on the 
oscillating valve principle. Hence it will be apparent to the 
intelligent listener that there are numerous ways of arranging 
an international call-sign. When considering the problem I had 
a score of methods before me, such as Esperanto, Morse, dis- 
tinctive note or notes, notes arranged as in a chime, and bars 
of music from well-known airs, to quote only a few, but none 
was found to have the simplicity combined with the utility of 
the method advanced by me. 

Your readers now having before them several workable 


schemes, the questions arise as to which scheme approaches 


nearest to the ideal, and as to how we are to get the B.B.C. 
sufficiently interested to give any of them a trial. 
Glasgow. A. A. SCHASCHKE. 
November 22nd, 1926. 


MANUFACTURERS AND THE RADIO SOCIETIES. 

Sir,—I sympathise with the Secretary of the Thornton Heath 
Radio Society and any other radio society which is genuinely 
out to gain knowledge and not try to obtain wireless goods 
at a discount for its members. I do not propose to criticise 
the spirit of Mr. Banwell's letter in the November 17th issue, 
but consider that the way it is written leaves it open to severe 
criticism, 

Certain members of radio societies, and I include their secre- 
taries and other officials, are under the mistaken apprehension 
that as such they are entitled to trade discounts for wireless 
and even electrical apparatus. They are not, of course, and this 
has been laid down by the Radio Manufacturers’ Association in 
circulars issued to manufacturers. 

I have personally, and at times on behalf of my companies, 
assisted with the loan of apparatus, but recently have had to 
decline both owing to the fact that, with one exception, we have 
been pestered by the members attempting to obtain goods on 
trade terms with their membership cards, whereas their trade 
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was that of butcher, baker, or candlestick maker. Ask. any of 
these individuals if they will reciprocate and the invariable 
reply is: We could not do that, you are not in the trade.” 

It is a great gag for the secretary of a radio society to call 
and ask you to give a lecture or to loan apparatus. Following this 
he or another member will come along with glowing tales of 
the number of members and huge attendances, being the largest 
in London or the Kingdom, and declaring that if arrangements 
can be made for suitable terms a turnover of £50 or £100 per 
month can be assured. 

Innumerable pirate builders of radio sets belong to these 
societies who must damage the legitimate radio manufacturer. 

Why do radio societies issue membership cards at all, as 
no decent club or other institution does so, as it can have no 
object as far as the society is directly concerned ? 

It may be that this sort of thing is too prevalent, hence the 
complaint made by Mr. Banwell GEO, K. FIELD, 

London, W.14. Chartered Electrical Engineer, 


Sir, —I am writing to dispute the letter in your issue of 
November 17th from the secretary of the Thornton Heath Radio 
Society. I refuse to admit that manufacturers refuse to answer 
letters asking for lecturers. I have found that manufacturers 
are extremely obliging in this respect. It is only natural that 
a manufacturer is not going to send a lecturer perhaps hundreds 
of miles unless he is going to reap some benefit. 

Perhaps your core pondent’s ideas of a big attendance are 
slightly distorted. He claims to have the highest attendance 
in the country. At our last public lecture by a well-known 
transformer manufacturer we had over 300 people in the aud- 
ience. Can he beat this? 

We have so many manufacturers offering to lecture for us 
that we have had to refuse quite a number, otherwise we would 
have had no time for our own lectures. This shows no reluct- 
ance on the part of manufacturers. 

JOHN B. COOKSON, 
Hon. Sec., Preston and District Research Society. 

November 19th, 1926. 


BRITISH-MADE COMPONENTS. 


Sir,—Perhaps you will allow me, through the medium of 
your correspondence column, to illustrate why readers should 
insist on reputable and advertised British-made goods when 
making a purchase. 

Some time ugo I purchased an A.C. H.T. eliminator from a 
firm whose advertisements I had seen from time to time in 
The Wireless World during the past five years. Solely on that 
account I made the purchase without having the instrument 
tested, my faith in your advertising policy and British-made 
goods being sufficient guarantee. On putting the eliminator 
into use I found that it was faulty, and, seeing that it was 
sealed and guaranteed, I communicated with the makers, who 
instantly consigned another to me. This instrument also arrived 
faulty, and the firm instantly replaced again together with two 
special valves. Examination of the faulty instruments later 
revealed that rough handling in transport was the cause of 
the trouble. 

The firm in their correspondence unconditionally guaranteed 
me satisfaction, and I estimate that to give me such satisfac- 
tion the cost to the firm was far greater. than the manufacturing 
profit on the instrument I have purchased. | 

Another experience : I purchased a special purpose valve and 
found that it was faulty, and when I communicated with the 
makers they actually replaced four valves. All these valves 
were out of one consignment, and the faults again may be attri- 
buted to rough handling in transport. 

Of course, I acknowledge that I may have been unlucky 
in both these instances, but the fact remains that if I had 
purchased goods of foreign manufacture instead of relying on 
reputable advertised British goods, I should not have been 
able to obtain redress. 

I might add that to-day I am grateful to the firms con- 
cerned and to your paper for the policy of reliable goods 
being advertised in a reputable advertising medium. 

In conclusion, may I urge readers to Buy British, which 
cannot be bettered,” and practise the principle of Support 
your own country first ’’? HERBERT K. MORRIS. 

Sheffield, November 19th, 1926. 
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Crystal Clarity and Valve Volume. 


I am situated 2t a distance of about 
twenty miles from a broadcasting 
station, and I wish to build a receiver 
which will bring tn the local station 
at good loud-speaker strength, but 
with the utmost possible purity. It 
ts also desired to receive one or two 
other stations on the telephones. Can 
you suggest a suitable circuit? 

Z. D. S. 


Undoubtedly the best possible arrange- 
ment for obtaining real loud-speaker 
quality from a broadcasting station, con- 
sists of a crystal rectifier followed by a 
single stage of low-frequency amplifi- 
cation, using a transformer of reputable 
make and a power valve. At your dis- 
tance from a broadcasting station, how- 
ever, it will obviously be necessary to add 
a stage of H.F. amplification in order to 
bring up the strength of signals before 
rectification, at the same time the pres- 
ence of the H.F. stage will enable several 
stations to be tuned in on the headphones. 
We give the necessary circuit in Fig. 1. 

The secondary of the aerial input trans- 
former can consist of 70 turns of No. 24 
D. C. C. wound on a former of 3 inches dia- 

meter. The primary can consist of 15 
turns of No. 30 D.S.C. with a tapping at 
the 7th turn, this winding being supported 
on ebonite spacers and wound over the 
“filament end of the secondary in the 
manner repeatedly given in this journal, 
notably on page 502 of the issue dated 
October 13th, 1926. Since the H.F. valve 
is not to be reflexed, a valve having a long 
straight line portion of grid volts-anode 
current curve is not called for, and we can 
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stamped addressed envelope for postal reply. 


therefore use a valve of higher impedance, 
such as the D.E.5 B, and so take advant- 
age of the much greater amplification fac- 
tor. The H.F. intervalve transformer can 
be constructed in a similar manner to the 
aerial input transformer, except that the 
total primary winding should consist 
of 30 turns of No. 40 D. S. C., the first 
fifteen turns of this winding being the 


primary winding proper, and the 
second fifteen turns the neutralis- 
ing winding. Alternatively, instead 


of winding the primary and neutralising 
winding as a continuous winding, the 
method described on page 502 of the issue 
dated October 13th, 1926, to which we 
have already referred, may be used. Those 
readers who intend to use a low imped- 
ance valve of the D.E.5 type in the H.F. 
stage should make the primary and 
neutralising windings have ten turns each 
instead of fifteen. 

The crystal must not he connected 
directly to the high-potential end of the 
H.F. transformer secondary, because the 
damping effect of crystal and transformer 
primary being thus shunted across the 
whole coil would reduce both signal 
strength and selectivity. A tapping 
should be made somewhere about the 
middle of the secondary winding for con- 
nection to the crystal, the actual position 
of the tapping point being by no means 
critical. Owing to the low resistance of 
the crystal, it 1s possible to make use of 
quite a high-ratio transformer such as the 
Marconiphone 8 to 1 “ Ideal” trans- 
former. Many modern L.F. transformers 
have a built-in fixed condenser - 
manently shunting the primary wiuding, 
and so no condenser is shown in 
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Fig. 1.—Valve-crystal circuit for high quality reception. 


the diagram, although if none is provi2-< 
in the transformer it will be necessar- 8 
connect a 0.001 mfd. fixed conden: 
across the primary winding in order 
ensure rectification efficiency. The cur. 
valve must, of course, be of the low m 
pedance type with an H.F. voltage of 14 
and grid bias of about 6 volts, the s7- 
value of H.T. being used for the H.F 
valve, but, of course, not the same = 
bias value, 14 volts being correct for ti 
valve. 
0 00 0 
A Crystal Query. 
fam well aware of the fact that strona: 
signals and greatest selectivity are + 
tained in a crystal set by not tapp: 
crystal and tele es across ti: 
whole of the tuned ctrcuit, became © 
the damping set up by the compe 
tively low resistance of the meie 
Does this hold good for the Peril 
combination, and for carborvader. 
which I understand are of mw 
higher resistance? F. H. D. 
If the resistance of a crystal were inf 
nitely high, it is obvious that marim: 
signal strength would be obtained by er: 
necting the crystal and telephones acr =: 
the whole of the tuned circuit where 1‘ 
full voltage set up across the tuned c. 
would be applied to the crystal. Size. 
however, the resistance of a galena cri? 
tal is very low, the tuned circait a 
heavily damped, and conseqnently tès 
voltage set up across the tuned cireuit is 
greatly reduced. By tapping the crvvai 
a few turns down, the damping effect is 
greatly reduced, and the voltage acms 
the tuned circuit rises considerably, 
that although the full voltage developed 
across the coil is no longer applied to ti: 
crystal, there is actually a nett gain, 223 
louder signals are experienced. The 
actual tapping point for best results mas 
be found by experiment. and with ©: 
usual type of crystal it will be found th! 
when the crystal and telephones are 
tapped across about half the coil, resa'ts 
are best. The Perikon combination u 
cf much higher resistance, and therefs-e 
does not exert so great a damning effec. 
and the best tapping point will be fore! 
hiehér un than in the case af most . 
whisker” combinations. The carbars- 
dum crystal is of hicher resistance rt:N. 
and consequentlv the best. position for ta- 
ping will be fonnd still bieker ap «b+ 
coil, approximately more nearly ta tha 
theoretical case of a ervetal of infinite! 
hich resistance which world rernire to b- 
tanned to the top end of the coil for he 
results. 
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e IN BROADCAST RECEPTION. 


HE little stir created recently by the Press 
report of the outburst of Sir Thomas 
Beecham on the subject of broadcasting 
was nowhere taken very seriously, and 
even Sir Thomas 
himself has since 
claimed that his 
were somewhat misrepre- 
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Birmingham.“ 


many homes because a large section of the population is 
still prepared to think that perhaps, after all, there may 
be a good deal of justification for Sir Thomas Beecham's 
recent outburst. Until some means is found for correct- 
ing this impression, broadcasting is only likely to go 
ahead slowly and will never be appreciated at its true 
worth. The broadcasting organi- 
sation has a wonderful oppor- 
tunity for assisting in educating 
the public up to a proper standard 


sented. But be this as it may, in N "753 in broadcast reception. Instead of, 

our eagerness to repudiate the Destexina Low-Loss RECEIVING or supplementary to, the B.B.C. 

accusations made against broad- CorLs ... 754 concerts, concert halls all over the 

casting we should yet be very N By S. Butterworth. country might be thrown open to 
NOVELTIES FROM OUR READERS 760 


careful that we, on our side, do 
not exaggerate the true position by 
attempting to claim that the broad- 
casting service brings beautiful 
music into any home where a wire- 
less set is installed. Unfortu- 
nately, we are forced to the ad- 
mission that it is but a compara- 
tively small proportion of the lis- 
tening community which listens to 
broadcast reception of a quality 
approaching that which is trans- 
mitted from the broadcasting 
stations. . 

It seems to us that the time has 
come when efforts should be made 
to demonstrate to the public all 
over the country what may be ex- 

ected when satisfactory apparatus 
is installed for reception. It is of vital importance to 
the broadcasting organisation, and to the industry gener- 
ally, that education of this character should be extended 
everywhere, and we strongly urge that some machinery 
should be put into operation whereby the broadcasting 
authorities and the manufacturers of wireless apparatus 
should combine in this endeavour. 

We are convinced that wireless is still absent from 
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761 ble and the programmes of the 
765 local station reproduced with suit- 
767 able apparatus and loud-speakers. 
769 Similarly, it is up to the manufac- 
771 turers collectively, through their 
77³ Association, to undertake similar 

work as a form of co-operative 
176 advertising which must be helpful 


to every member of the manufac- 
turing section of the industry 
The policy of The Wireless World 
has always been to encourage a 
taste for the best reproduction, and 
the conditions necessary for 
achieving this result have formed 
the subject matter of probably the 
bulk of the articles published. 
We have recently extended the 
activities of the journal in this direction by a 
public lecture ancl demonstration on Quality in Broad- 
cast Reception.’’ The first lecture, which was given by 
Dr. N. W. McLachlan, M. I. E. E., was held recently in 
Birmingham, and on the fith of this month this lecture 
is being repeated in Glasgow, as announced elsewhere in 
this issue. Further lectures in other centres will shortly 
be announced 
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Correct Dimensions of Litz and Solid Wire Coils. 


By S. BUTTERWORTH. 


now been brought to such a state that it is pos- 

sible to lay down a definite scheme of design which 
is so simple that it may be used by a non-mathematical 
reader to enable him to produce coils having the lowest 
losses at any specified frequency. 

The logical development of this scheme will be found 
in a series of articles by the present writer in the 
issues of Experimental Wireless, of April, May, July 
and August, 1926. In the present article the formal pro- 
cedure of design will be given without stressing the 
reasons leading to this procedure, the only mathematics re- 
quired being simple multiplications and divisions, together 
with the reading of the design charts and tables. 


1 theory of the losses in inductance coils has 


High-frequency Resistance. 


Before entering into the question of design it is of 
interest to show what is the present position of amateur 
and commercial coils in regard to losses. For this pur— 
pose we need to settle what property of the coil shall be 
used as a basis of comparison of various coils. If the 
coils compared were all of the same inductance and used 
at the same frequency, it would be merely necessary to 
compare their resistances at that frequency, the coil having 
the lowest resistance being, of course, the most efficient 
coil in regard to losses. For coils of different induct- 
ances, but still used at the same frequency, we could take 
the resistance per unit of inductance (ohms per millihenry 
or ohms per microhenry). It is found, with well-designed 
coils occupying the same space, that the number of ohms 
per millihenry is roughly proportional to the frequency 
for which the coils are designed. This rule may be taken 
to hold over the whole range of radio frequencies. Thus 
if a coil designed for use at a million cycles per second 
(a wavelength of 300 metres) is found to have a resist- 
ance of 30 ohms per millihenry, we should expect from 
this rule that a coil of the same size designed for use 
at 100,000 cycles per second (3,000 metres) should have 
a resistance of only 3 ohms per millihenry. If, then, 
Instead of specifying the efficiency of the coil as so many 
ohms per millihenry at a particular frequency, we give 


this number divided by the frequency, we get a very cm. 
venient measure of the efficiency of any coil. If, fu. 
ther, we divide this result by 27/1,000, we obtain tx 
power factor of the coil, a quantity continually ans: 
in circuit formule. For good receiving coils of tx 
normal size and working at their normal frequency, tè 
power factor of the coil should be less than 0.003. 


Voltage Magnification. 


Instead, however, of using the power factor 18 
measure of the efficiency of the coil, we will take t: 
reciprocal of the power factor, not only because ti 
quantity may be expressed with sufficient accuracy by 
whole number, but also because it gives us a very im 
property of the coil. | 

If the coil is used in conjunction with a perfet œ 
denser to form a tuned wavemeter circuit picking up 
small signal voltage, the voltage developed acros t 
plates of the condenser is got by dividing the signa. w! 
age by the power factor, so that the reciprocal of ! 
power factor gives us the voltage magnification of! 
system at resonance. We will, therefore, always refer: 
the reciprocal of the power factor as the magnificaiier 
In algebraical symbols, if L be the inductance of t: 
coil in henries, and R be the resistance in ohms it: 
frequency f, we have: 


Power factor = R/2z/L. 

Magnification = 27fL/R. 
As a single criterion for assessing the efficiency of 2 
coil in regard to losses, we may now say that the magi: 
cation of a receiving coil of normal size when wort: 
at its normal frequency should exceed 200. In this œ 
nection a normal-sized coil may be taken as one, © 
winding of which can be enclosed in a cylinder Jiu. r 
diameter and r}in. long, or in any other volume wX 
surface area is the same as this cylinder. 

As it will turn out that very few coils as at pre” 
constructed can satisfy this test of efficiency, the fol" 
ing classification will be used :— 

First-class coils.—Magnifications greater than 2%. 
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Second-class coils.— Magnifications between 150 and 
200. 

Third-class coils.—Magnifications between 100 and 
150. 

Fourth-class coils.—Magnifications less than 100. 
We will now use this system of classification to judge 
amateur and commercial coils. 


Amateur Coils. 


In the issues of Zhe Wireless World for February 
17th, February 24th, and March 3rd, 1926, the details 
of sixty coils submitted for The Wireless World competi- 
tion were given, and these coils may be taken as fairly 
representing the.state of amateur coils in general. The 
inductances of. the coils ranged from about 30 to 300 
microhenries, and all the resistances were measured at 
‘i 400 metres. The details were such that it was possible to 
calculate the magnification of each coil and to classify 
them according to the above scheme. The results are as 


follow: 
First-Class. — 16 coils, or 27 per cent. 
— Second- .. . II T 18 
Third- . 17 a 28 5 
Fourth- „ .- 16 by 27 D 


Now, the first-class coils were, in general, bulkier than 
„the normal coil, their surface areas ranging from 29 
“7 square inches to 89 square inches, while the normal coil 


The prize-winning coil in The Wireless World” competition; 
t e e 


This coil has an inductance of 134 micrehenries and 
resistance at 400 metres is 2.05 ohms; the mean diameter is 
2 15 / 16in. and the length 3jin. 


‘would have a surface area of only 26 square inches. It is 

estimated that of the sixteen coils placed in the first class 
nine reached that position owing to their increased bulk. 
Thus only about 12 per cent. of the amateur coils can 
be regarded as in the first class when the space occupied 
is taken into consideration. In other words, nine out 
of ten home constructed coils are in need of improve- 
ment, while, since 27 per cent. are in the fourth class, 
three out of every ten amateur coils cannot be regarded 
as low-loss coils at all. 
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Commercial Coils. 


The state of commercial coils is eren more interest- 
ing. In order to get a representative set of results for 
such coils the writer asked eight firms for details in 
regard to the H.F. resistances of their particular type 
of coil. Those firms were chosen which made a speciality | 
of advertising the lowness of the losses. No replies were 
obtained from three firms, two firms did not know the 
resistances but were going to measure them, and one firm 
supplied a table of H.F. resistances, but did not specify 
the wavelength of measurement. Full details were sup- 
plied by only two firms. The data thus obtained, together 
with measurements made by the writer, and others 
in the Calibration Department of Experimental Wire- 
less, gave information in regard to fifty-seven coils 
having inductance values ranging from a few micro- 
henries to 5,000 microhenries, of which thirty had in- 
ductances less than 400 microhenries and were thus in- 
tended for the usual broadcast band of frequencies. 

These fifty-seven coils are classified in the following 
tables, the firms producing them being lettered A to J. 
Table I refers to coils of inductances less than 400 micro- 
henries, and can thus be used to compare the state of 
commercial and amateur coils. The percentages show 
that the commercial coils are distinctly worse than the 
amateur coils, but as the latter are in general larger 
than the commercial coils, it may be concluded that, butk 
for bulk, both amateur and commercial coils are in about 
the same state. 


Classification of Commercial Coils. 


TABLE I.—Cors or INDUCTANCE LESS THAN 400 MICROHENRIRS. 


Cl 
Firm — 
Ist 

A 
B sri -- 
C zs — 
D poi = 
F (3 types) | ai 
G 9 
H 3 
1 as 
J 2 

Totałs 3 

Percentage .. 10 


In Table II, where coils of higher inductance are classi- 
fied, it is seen that only one coil falls into the first class, 
the remainder being third- and fourth-class coils. As 
the inductance of this solitary coil was 540 microhenries 
it may be concluded that manufacturers have, so far, been 
unable to produce a low-loss coil of considerable 
inductance. 

The writer would like to feel that he has been unfor— 
tunate in the coils he has measured, and would welcome 
data from commercia! coil constructors which would swell 
the total of first-class coils. The writer has supplied the 
Editor with the names of the firms producing the above 
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coils in order that he may be assured that they fairly 
represent standard practice. 


TABLE II.— ( OILSs oF INDUCTANCE GREATER THAN 400 Micro- 


NENRIES. 
; Claas 
Firm FFC 
lst ERE 2nd 3 4th 
A 5 Sa ah - | -- 3 
C = = a - Loo — 2 
DB oo ae a oe A 3 
| | = : : 
F (3 types) . - 3 -— 
| |! 2 a2 
G a me | ! ] 1 
H a Jé ca! i - 4 — 
J sc 85 dal diS _ — 4 
Totals l 0 10 16 
Percentage .. 4 0 36 60 


Examples of Efficient Coils. 


In order to show what sort of magniſication may be 
obtained with really good coils we may take the prize- 
winning coil of Zhe Wireless World competition. 
described in the issue for March 3rd, 1926. It was wound 
on a skeleton frame with 20/42 S.W.G. Litz, had a dia- 
meter of 24#in. and a length of 34in. Its magnification 
at 400 metres was 306. Again, in the issue of The 
Wireless World for March 17th, 1926, Mr. James gave 
a series of results for a set of simple single layer coils 
of varying’ sizes all wound with solid wire, and their 
magnifications varied from 200 to 342 at 400 metres. It 
must not be concluded from this that solid wire will pro- 
duce coils as good as those wound with the correct dia- 
meter of Litz, as the prize coil had a surface area of 
only 42 square inches, and, in order to beat its magnifi- 
cation with a solid wire coil, Mr. James had to wind a 
coil with a surface area as large as 68 square inches. 

In the issue of Zhe Wireless World for March 31st, 
1926, the writer ventured to predict that it was possible 
to wind a coil which would have considerably lower loss 
than the prize coil and yet be not much greater in bulk. 
The coil recommended was a coil of 200 microhenries 
wound with forty-four turns of 27/42 Litz, and had 
diameter of gin. and a length of 2in, and thus having a 
surface area of 50 square inches. He predicted that the 


H.F. restantes due to copper losses alone should be 

as follows :— 

Wavelengt ho 5) 400 350 300 metres. 

Resistance 1.41 1.63 1.80 2.05 ohm. 
Now in Zhe -Wireless World laboratory a coil was 

recently constructed of the above dimensions. measure- 


ment giving the following resistances :— ` 
1.65 2.0 2.3. 

Comparing with the theoretical values. these give the 
ratios of copper to total losses as: — 

0.87 0.81 0.77 6.7 
results which are in accord with previous experience. 

As the measured inductance turned out to be 205 
microhenries, the coil magnification at 400 metres is 480. 
This is a considerable step forward from the magnifica- 
tion of 306 given by the prize coil, and, even so, does not 
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represent the best single layer coil that can be mad: 
this size. If one is out to get the greatest magniic 
regardless of cost, the writer recommends the use of 81 
Litz. A coil gin. by 2in. wound with this wire gare 
following results when tested bv the National Phy 
Laboratory :— 


Inductance: 189 mierohenries. Self-capaeity : 7 micromicrols 
Wavelength H.F. Resistance. Magnification 
500 metres 1.26 ohms 565 
400 1.58 T 50 
300 2.38 iG 


I have again to thank Mr. James for the constr 
of this coil, which probably represents the most eff 
coil obtainable with the size chosen. The reasons: 


An example of efficient coil construction. The H.F. transfer 
used in the Everyman Four receiver. 


one damot proceed further (say, by using 243 MN 
are, first, that the theoretical best diameter of each st 
is so very small that the wire would be. diffcult to f 
pulate, and. second, that the overall diameter is sue 
the turns required to produce the necessary induct 
cannot be accommodated in a winding length of zin 

In producing these highly efficient coils the esse 
thing is a knowledge of the correct diameter of st 
to ee Otherwise there is nothing mysterious. 
should, of course, use good insulating material both 
the former and for the terminal blocks. Mr. Jame 
commends Paxolin tube for the cylinder, but the w 
has found that good quality ebonite need not caus 
serious Increase in resistance. 


Effect of Diameter of Wire on H.F. Resistance 

of a Coil. 
In order to emphasise the importance of wire diam 
the curves shown in Fig. 1 have been constructed. 


curves refer to a multilayer coil having an overall dam 
5 1 
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of ro cm., a winding length of 1.25 cm., and a winding 
depth of 2 cm. The coil is supposed to have forty turns, 
and the chosen dimensions are obtained for the various 
wire diameters by supplying spacers of suitable dimen- 
sions. The resistances given are those due to the losses 
in the copper of the winding, and are calculated from 
formule to be given later. The actual measured H.F. 
resistances would be somewhat greater than those indi- 
cated by the curves, but the gencral trend of the curves 
is unaltered. Experience has shown that these theoretical 
resistances represent on the average more than 80 per cent. 
of the total measured resistance. 

‘The coil chosen for illustration would have an induct- 
ance of about 150 microhenries, which is suitable for a 
wavelength of, say, 300 metres. In consequence, the cal- 
culated H.F. resistances refer to this wavelength. 

Curve A gives the variation of the ordinary D.C. re- 
sistance of the wire of the coil, and curve B gives the 
H. F. resistance of the wire provided it is laid out in one 
strezeght length. When, however, the wire is coiled up 
there is a further increase in resistance, due to the fact 
that each turn of the coil is bathed in the alternating mag- 
‘netic field due to current in the remaining turns. Curve C 
gives the resistances to be added to those of curve B 
Swing to this cause, and, finally, curve D gives the total 
resistance of the coil. 

It is seen from curves B and C that we have two factors 
in the total resistance, one of which diminishes as the 
diameter of the wire increases, while the other increases 
as the wire becomes thicker. The net result is an optimum 
diameter giving a minimum resistance. In the present 
‘case the optimum diameter is 0.5 mm., but the minimum 
is so flat that the resistance remains practically unaffected 
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DIAMETER OF WIRE 


Fig. 1.—Curves showing variation of H.F. resistance of a muki- 

layer coil with diameter of wire. Coil dimensions are as follow : 

Overall diameter, 10 em.: winding length, 1.25 em.; winding 

depth, 2.0 cm.; number of sures. 40; inductance, 146 micro- 
enries. 


between o.¢ mm. and 0.6 mm. Such a coil, if intended 
for use at 300 metres, should therefore be wound with 
No. 26 S.W.G. wire (diameter 0.457 mm.). 

It would clearly be very laborious if we had to adopt 
this method for all possible types of coil and for all 
possible frequencies. Fortunately, however, the H.F. re- 
sistance formulæ enable us to develop a simple method for 
determining the optimum diameter for any specified fre- 
for a wide variety of shapes of coil whether 
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these are wound with solid or with stranded wire. 
method we proceed to explain. 


This 


Determination of Optimum Diameter for Single Layer 
Coils. 


This is the most important case, as there is no doubt 
that, bulk for bulk, single laver coils are more efficient 
than multi-laver coils for wavelengths less than 600 
metres. Referring to the chart of Fig. 2, it will be seen 
that we have a curve connecting a quantity Pd with a 
quantity #/P*. f is the frequency and d the optimum 
diameter of the wire in millimetres, while P is a coil 
factor which we will show how to calculate. The hori- 
zontal scale (that of // P?) is logarithmic in order to bring 
a large range of frequencies into reasonable compass, while 
the curve is split into two sections (A and B), referring 
to values of {/P? from 107 to 10%, and 10% to ro? respec- 
tively. If in any case it turns out that f/P? is greater 
than 10%, it is seen from the curve that Pd has practically 
settled down to the value 0.165, so that, when this is so, 
we have the simple formula :— 

(f/P* greater than 10°) d = 0.165/P. 
If, on the other hand, 7/ P? turns out to be less than 10“, 
the formula for the optimum diameter of wire is 

(f/P? less than 10% d? = 7, 6o0 F. P. 


Calculation of Coil Factor P. 


The coil factor P depends upon the inductance required, 
the size and shape of the coil, and on the nature of the 
wire (solid or stranded) that one intends to use. 

For solid wire coils the formula for P is 

p? = LS? 
D3 
in which L is the inductance of the coil in microhenries, 
D is the overall diameter of the coil in centimetres, and 
S is a shape factor. For single layer coils, if the coil 
length lies anywhere between one-eighth and a whole 
diameter, S is calculated from the formula 
S = 0.20 + o. 140 D. 5 
in which / is the coil length. 
Thus, if the length of the coil is equal to its diameter, 


S = 0.34, while if it is only one-eighth the diameter 
S = 1.32. 

Example : 

L = 200 microhenries and f = 10 (300 metres). 


Coil diameter D = 4” = 10.16 cm. 
Coil length b = 2” or D/b = 2 


Irom the ‘© S”? formula, S = 0.48, and then from 
the“ P” formula, 
3 200 (0.48)? 7 
P? =————— = 0.044, and P = 0.21. 


(10.10)? 

For a frequency of 105, f/P? = 22.7 x 10°. We 
must, therefore, use curve B of chart. and we find that 
P.d = 0.180. Dividing by P the optimum diameter is 
0.86 mm. The nearest S. W. G. is No. 20. At this stage 
we should test whether this diameter is possible. Now ta 
obtain 200 microhenries for this coil, we require 44 turns 


and the length available is zin. Each turn must there- 

2 X 2%. 

fore occupy „ — 
44 

than enough for No. 


1.156 mm. This is more 


20 wire. In winding the coil we 


the optimum 
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must keep to the 22 turns per inch. If wann tat 
the inductance would be reached before a win b 
of zin. had been reached, and the resulting œl w. 
have a greater resistance than the spaced coil of tets 
winding length. It sometimes turns out, hangt. 
diameter is greater than the si- 
diameter. In this case, a tightly wound coil is te‘ 
single laver coil for the length chosen. Also it ma Ir 
out in such a case that a multi-layer coil of the sm: 
meter and winding length will give a lower H.E = 
ance. As an exercise, the reader may take a cults 
Jin. x zin. wound with 139 turns and intended fru - 
1.600 metres (f = 188,000). This coil would me- 
inductance of 2,000 microhenries. The space ae 
per turn is o. 366 mm., and the optimum drs 
o. 58 mm. 


Stranded Wire Coils. 


The type of stranded wire referred to is that kroz 
Litz. in which each strand is separately insulated. 
strands are usually twisted together on the 11 
that is, three insulated strands are interlaced to tex 
single cable. Then three of these 3-strand cabis ° 
again interlaced to form a g-strand cable, and the po~ 
may be repeated indefinitely so that we may hate 3. 
27, 81, 243 strands. The gauges usually emprei ' 

each strand of Litz cable are from 36 SWG 40 J. 


The utility of stranded wire in reducing „ 
been recognised when working on long wavelength. T 
the Rugby Radio Station employs 729/36 Litz for the rg. 
struction of some of its transmitting roils Me ue 
Litz, however, for the shorter wavelengths is not s 
ally appreciated. This seems to be because the impr 
ance of the optimum diameter for each strand bas t 
been realised. It is quite easy to wind a Litz en r 
the wrong diameter of strand, and then to find thun“ 
worse than a solid wire coil of the same size. smt 
because the latter coil happens to be wound with wife 
approximately the correct diameter. If. however. t 
following method is adopted we will arrive at the or: 
diameter of strand, and a coil constructed with hel 
indicated will be hetter than the best solid wire cw 
the same size. 

For stranded wire, the formula for the coil factor 
1582. 

D? 
in which # is the number of strands, and c is a nee 
depending only on the number of strands, as follons: 


No. of Strands — 1 3 9 27 
a = + 0 0.9 3.3 10.4 ap 


2 = T 4 


The shape factor S is the same as for the solid "© 
coils, so that, apart from the new formula for 1 ua 
ing P, the procedure is exactly as for solid wire 
Tie optimum diameter d when found is the 12 
wire to use for each strand. 

Exam ple. — ꝛ0o-microhenry coil intended for usea 
metres; allowable size Ain. by 2in.; we are pene 
use Litz of 27 strands, and we require the correct? 
of each strand. LS?;D* is, as in the previous e 
0.044, so that with 27 strands 

P? = 10.4 + (27) x o. 044 = 42.4 and P= 


ima 
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Since f = 10°, fj P? = 2.36 x 10%. We must use curve 
A of chart which gives P.d = 0.697, so that d = 0.107 
mm. From the wire tables we find that No. 42 S. W. G. 
is suitable. The recommended wire is therefore 27/42. 
In order to know whether the wire miay be accommodated 
we must have some knowledge of the overall diameter 
of various types of stranded wire. Information on this 
point is rather scanty, but the writer has found the 


following table fairly reliable. 


Overall Diameters of Stranded Wire. 


Each strand S.S.C. overall D.S.C. Overall diameters 
in mms. 


No. of strands :— 9 81 
S. W. G. ' 
45 0.41 1.41 
44 0.45 1.49 
42 0.52 1.69 
40 0.61 1.96 
38 0.73 2.54 
36 0.88 2,82 


These diameters have been found by winding coils of 
various types, and finding the number of turns possible 
in unit length. The whole of the gauges given in the 
table have not been actually tested in this way, but the 
various numbers have been obtained by drawing smooth 
curves through measured values. 

It is seen from the table that it is possible to get 28 
turns per inch with 27/42 wire, and as only 22 turns 
per inch are required the wire can readily be accommo- 
dated. It might even be possible to accommodate 27/42 
wire with each strand D.S.C., and this type of wire 
should theoretically give slightly better results than when 
each strand is S.S.C. This type of wire is not, how- 
ever, at present on the market. 

As regards the increased efficiency to be expected by 
using the above wire instead of solid wire, a coil of this 
type had a measured magnification of 465 at 300 metres, 
while the corresponding solid wire coil may be expected 
to have a magnification of between 300 and 350. The cost 
of the wire in the solid wire coil is practically negligible, 
while the necessary I. itz would cost about 4s. 


Optimum Diameter for Multi-layer Coils. 


The procedure is exactly the same as for single-layer 
coils, except that the shape factor is different. There is 
now no simple formula for S, but for cọils having a length 
less than the radius of the coil the following table holds. 


SfHarE Factor S ror MULTI-LAYER Cons. 
D= Overall diameter, b=Wimding length, t= Winding depth. 


/b. 0.000 0.125 0.250 0.375 0.500 

15D 

0 a 1.80 1.03 0.77 0.63 
0.1 2.32 1.20 0.88 0.72 0.63 
0.2 1.48 1.00 0.83 0.72 0.64 
0.3 1.30 1.01 0.86 0.76 0.70 
0.4 1.29 1.07 0.92 0.85 0.78 
0.5 1.37 1.15 1.01 0.91 0.83 
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It will be noticed that the table contains values of S 
both for the cases of no winding length and no winding 
depth. It is, of course, impossible to realise these con- 
ditions in practice, and the values are merely inserted 
in order to be able to estimate the proper value of S 
when the winding depth is less than o.1 or the winding 
length is less than 0.125. Also the figures refer to many 
layered and not to simgle layered coils in the cases where 
6/D =o or :/D S o. For single layered coils with 
t/D = o, we must use the formula already given for 8, 
and for single layered flat coils (6/D = 0) we have the 
following values :— . 

tD = 0.1 0.2 0.3 0.4 0.5 
S = 1.67 1.12 1.02 1.06 1.16 

In this connection it must be noted that the simplest 
type of pancake coil wound basket fashion is a two-layer 
and not a single-layer flat coil, so that the values of S 
to choose in designing this type of coil are something 
between the values of S in the main table and those in 
the single-layer table. The element of doubt is not 
serious, as if we do not quite get to the optimum diameter 
a slight variation will cause an inappreciable change in 
the final resistance owing to the flatness of the resistance 
curve in the neighbourhood of the minimum resistance. 

As an example of a multi-layer coil we may take the 
coil illustrated in Fig. 1, viz.: 150 microhenries at 
f=10°, D=10 cm., / D S o. 2, / D = 0.125. 
From the S” table, S = 1.00, so that P? = o. 150 
and P = 0.388, 7/ P? = 6.67 x 10°, and from the B 
curve of Fig. 2 P. d = 0.19. This gives d = 0.49 mm., 
which agrees with the curve of total resistance in Fig. 1. 

A few calculations of optimum wire diameter for multi- 
layer coils and single-layer coils of the same overall 
diameter and the same winding length will show that, 
owing to the larger values of the shape factor S for the 
multi-layer coils, the optimum wire diameter of the multi- 
layer coils is in general less than that for the correspond- 
ing single-layer coil. This is important as it shows that 
we cannot take advantage of the increased winding space 
afforded by the use of a multi-laver coil. Any reduction 
of the D.C. resistance of the coil obtained by the use of 
thicker wire is more than counterbalanced by the enhanced 
resistance contributed by the alternations of the general 
magnetic field of the coil. 

(To be concluded.) 


Some Features of the Contents of the December Issue. 


Quartz Crystal Stabilisation of Transmitters. 
By C. W. GOYDER. 
The Absolute Measurement of Resistance at Radio 


uency. 
By RAYMOND M. WILMOTTE, B.A. 
Television. . 
A Paper by J. L. BAIRD before the Radio Society of Great Britain. 
Wireless Development Since the War. 
Abstract of the Address N 
; of Prof. E L. FORTESCUE, Chairman of the Wireless Section of 
: Further Notes on the Law of Variable Air Condensers. 
By W. H. F. GRIFFITHS. | 
Mathematics for Wireless Amateurs. 
Continuation of the Series by F. M. COLEBROOR, B.Sc. 
Introducing Sodium and Potassium into Discharge Tubes. 
By JAMES TAYLOR, M.Sc., Ph.D. 
Abstracts and References. 
An Index to Current Wireless Literature. 


a er ee rs ieee ee eee eee re eer eee ee Tree eee ee ee 


1 23 


= — ee 


760 


TEMPORARY GRID LEAK. 

In the event of a grid leak failing 
at a time when wireless shops are 
closed, reception may be continued by 
inserting a temporary resistance of 
the type shown in the diagram. 

An ordinary match-stick is cut off to 
the required length, and the ends ct 
one of the faces are coated with 
graphite from a lead pencil. The 
match-stick is then clipped between 
two paper-fasteners and inserted in the 
grid leak holder. With the receiver 
switched on, the intervening surface 
between the graphite covered ends of 
the match-stick is lightly rubbed with 
a pencil point until the required resist- 
ance value is obtained. At first when 
the resistance is too high a buzzing 
noise will be heard in the telephones ^r 


GRAPHITE 
SURFACE 


PAPER 
FASTENER 


Grid leak substitute. 


loud-speaker which will gradually in- 
crease in pitch as the resistance is 
lowered. I*inally this note will cease, 
when it may be assumed that the cor- 
rect value of resistance has been ob- 
tained.—G. A. C. 
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REPLACING AERIAL ROPE. 


When an aerial rope breaks it is 
necessary in most cases to lower the 
mast so that a new rope may be fitted. 
However, with the simple method 
shown in the diagram a new endless 
rope can be fitted in a few minutes 
without interfering with the mast in 


™ A À Section Devoted to New Ideas 


and Practical Devices. 


any way. The only expense is a new 
rope pulley. 

Screw or lash together two or 
three clothes props, according to the 
height of the mast, then drill two 
small holes below the V in the top 


COPPER WIRE 


Repiacing broken halyard or pulley. 


prop. Next bend a length of hard- 
drawn copper wire and fix this wire 
in the two holes, then prepare the 
rope and noose and fix pulley iope in 
V of prop. 

Everything is now ready, and all 
that is necessary is to lift the prop 
and lower the noose over the mast top 
and give onc or two sharp tugs at the 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where neces- : 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull 
: emitter receiving valve will be despatched 
to every reader whose idea is accepted 
for publicaton. 
Letters should be addressed to the Editor,“ Wire- 


less World and Radio Review,” Dorset House, 
Tudor St., London, E.C.4, and marked Ideas.” 
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prop. The noose will then run tigh: 
and the wire will fall to the grouad 
—A. R. B. 
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PANEL LIGHT. 

The diagram shows a neat metho! 
of mounting a flash lamp bulb so that 
it may be plugged into the front of 1 
receiver to illuminate the panel asd 
tuning dials at night time. 

An ordinary telephone jack is fi 
to the front panel and the two co 
tacts are connected to the filament 
supply circuit. The lamp itself? 
mounted in the ebonite cap of tx 
telephone plug, the hole throug’ 
which the telephone leads normaly 
pass being enlarged for the purpose. 
Contact springs for making coane- 
tion to the lamp are fitted to the ter- 
minals of the jack. 

If a standard flash-lamp buil 
rated at 5.5 volts is utilised. a small 
resistance depending upon the volt 
age of the L.T. battery must be cen- 
nected in series with one of the leads 
to the telephone jack on the receive: 


PHOSPHOR BRONZE 
SPRINGS 


Plug-in lampholder for panel illuminaties 


panel. In the case of a 4-volt fl. 
ment supply the resistance show 
have a value of 2 ohms and far - 


6-volt supply 10 ohms will ic 


required. Using No. 34 S. W. 
Eureka resistance wire, the 20h. 
resistance will be supplied by 3 


length of 7in. and one yard will be 
required for the 10-ohm resistanre.— 
W. P. 


5 13 


_DECEMBER 8TH, 1926. 


-B19 


THE WIR 


St.Cecilias Day 


at St. Dunstaris 


AT the request of Captain Ian 

Fraser, M.P., a B.T.H. type 
R.K. Loud Speaker was installed at 
St. Dunstan's on St. Cecilia s Day, 
in order that the special B.B.C. 
programme might be berfectly repro- 
duced for the benefit of the sight- 
less warriors. The ears of the blind 
are acutely sensitive. They can 
detect inaccuracies and falsities 
which might be unnoticed by the 
ordinary uncritical listener. For 
this reason it was decided to instal 
the R.K. the only loud speaker 
capable of reproducing with ab- 
solute accuracy every note frcm 
every kind of instrument. The R.K. 
Loud Speaker misses nothing and 
distorts nothing. It is the only 
loud speaker which imposes no 
variation of any kind upon the 
Original rendering. 


Send a postcard for Leaflet No. 7393 to 


The British Thomson-Houston Co. Ltd. 
Radio Dept., Crown House, Aldwych, London, W.C.2. 
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reception. 


Whatever set you use, from the one valve 
to the super seven or eight- valve set, 
B. S. A.-Standard Valves will improve your 
These valves have been specially 
designed for their particular function in a 
radio set — their characteristic curves will 
show this they are extremely low in current 
consumption, and are of robust construction. 


The filament of B. S. A.-Standard Valves is 
of platinum alloy specially coated with 
Oxides, giving a steady electron emission at 
a very low temperature. Call at your dealers 
to-day for further details of 


the new valves with the 
special tape filaments 


B. S. A. Head Phones 


Whatever set you use 


B.S. A. Improved 


B. S. A. Head Phones with 
their specially treated 
steel magnets will 
improve your reception. 
They can be supplied 
with pin -tip or plug 


ends. 
15/- per pair 


Prices 
from 


Kone Loud Speakers 


Will preserve full charm 
of the music and give 
perfect reproduction of 
all other radio broadcast 
with a remarkably even 
distribution of sound. 


Prices from 3 gns. 


Write for B.S.A. Radio Catalogue and Booklet, “ The 
Choice of a Radio Receiving Set,” post free. 


B.S.A. Radio Ltd., 21, Small Heath, 
Birmingham. 


Proprietors : 


The Birmingham Small Arms Co., Ltd. 


G125 (1 volt 25 
amp.) 


P425 (4 volt 25 
amp.) Low Fre- 
quency Power 
Amplifier. Price 


18/ 


each. 


General 


G225 (2 volt 25 
amp.) General 


14% 


0 


M 
0 


2 


i 


yl 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention. 
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B.S.A-Standard Valves 


—the valves for the experimenter 


amp.) Low Fre- 
quency Power 
Amplifier. Price 
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POST OFFICE CENTRAL RECEIVING STATION 


Aerials and Receiving EET at the New St. Albans Station. 
By L. J. JONES, A. M. I. E. E. 


graphic communication tends increasingly to 

localise manipulation services in populous centres 
where exist easy facilities for the collection and distribu- 
tion of messages and to govern by remote control over 
telegraph land lines wireless transmitting and receiving 
points which may be some distance outside the town and 
situated far apart. This practice has long been followed 
by Marconi’s Wireless Telegraph Co., Ltd., with its cen- 
tral manipulative station in Wilson Street in the heart 
of the city of London, whence are governed the several 
transmitters at Ongar, Essex, and to which point are 
carried the received signals from the wireless station at 
Brentwood. 

The British Post Office also has for some years cen- 
tralised the’ control of its wireless point-to-point service 
at the Central Telegraph Office, London, whence 
are governed the transmitting stations at Stonehaven, 
Northolt, Leafield, and recently Rugby. The corre- 
sponding reception has up till recently been carrieds out 
in a room situated on the roof of G.P.O. West, and 
the network of aerials radiating from that point must 
have frequently attracted the attention of the many 
passers-by in the street below. 


M ODERN practice in commercial wireless tele- 


Interference at the G.P.O. 


Various reasons led to the transfer of the receiving ser- 
vices from G.P.O. West to a new station erected near 
St. Albans, Hertfordshire. One was the growth of ser- 
vices which, starting with one in 1921, has grown rapidly 
and promises even more rapid advancement. The main 
reason for the transfer, however, was the unsuitability 
of the site for carrying on an efficient radio receivmg 
service. Those who have experienced the effects of 
screening and disturbances from electric light, etc., on 
their broadcast receivers will easily realise the difficulties 
of wireless reception in a building situated on top of 
the largest telegraph office in the world and screened in 
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all directions by other high buildings. Only compara- 
tively strong signals could be received, and high-speed 
recording could not be undertaken to the same extent as 
would be possible under more ideal conditions. More- 
over, no advantage could be taken of modern methods of 
directional reception, which, as is well known, afford 
valuable assistance in the elimination of unwanted signals 
and to some extent atmospherics. 

The choice of the site at St. Albans was governed by 
a number of considerations. The station had to be within 
a reasonable distance of London, as remote as possible 
from the wireless transmitting stations at Northolt, Ongar, 
and Kidbrook, and in a direction well served by tele- 
phone routes. The site finally chosen is an admirable 
one. It is situated about half a mile north of the main 


‘road between Hatfield and St. Albans, and is approxi- 


mately three miles from the latter city. It stands slightly 
above the level of the surrounding country, which is 
moderately flat, and the site is an open one clear of 
trees. 


The Aerial System. 


A general view of the site is given in the title illus- 
tration. The shape is a square of f, oooft. side. It 
will be seen that the main building occupies the centre 
of the site. The ground floor of the building is devoted 
chiefly to the power plant and batteries; the receiving 
apparatus occupies a room y4oft. long and 2oft. broad 
on the first floor. . Around the building are grouped 
eight masts. The masts are arranged in two sets, each 
consisting of four masts occupying the corners of two 
concentric squares. The outer square is composed of 
four 200ft. high steel lattice self-supporting towers and 
the inner square of four r2oft. stayed steel tubular 
masts. The former were built by Messrs. Armstrong 
Construction Co., Ltd., and the latter by the Post Offices 
Engineering Department. An excellent view of the lower 
part of one of the self-supporting towers is given in 


* 


aa 


Fig. 1.—Base of 200ft. eS. mast, showing halyard 
winch. 


Fig. 1. The construction is 
steel angle legs braced to- 
gether by single- and double- 
angle bracings. The mast is 
24ft. square at the base, and 
tapers to 4ft. square at the 
top. <A platform at the top 
carries a cast-iron sheave 
over which passes the steel 
halyard for supporting one 


corner of the Bellini Tosi 
system. 
Altogether twelve open 


aerials are led into the 
station in addition to the 
Bellini Tosi aerial system. 
Eight open aerials and the 
Bellini Tosi are carried by 
the 200oft. masts, and four 
open aerials by the r2oft. 
masts. They are all led into 
the receiving room via in- 
sulators fitted in łin. thick 
glass panels. 

Every endeavour has been 
made to ensure a low-resist- 
nce wireless earth system 
insulated as far as possible 
to the point where the 
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feeders actually enter the ground. Seventeen galvanisa! 
iron corrugated sheet plates 6ft. by 2ft. are buried wer- 
tically in the ground on the circumference of a circle of 
approximately 6oft. radius with the building as centre. 
The plates are connected by heavy stranded copper wire 
laid underground to solid copper strips r4in. by }in.. ru- 
ning up the outside walls of the building on three sides 
and entering the floor chases of the receiving room 
through porcelain tubes. The three leading-in earth 
strips are connected together in the floor chases by simie- 
size strips to which are sweated all earth connections from 
the wireless sets. All the power feed and other cables in 
the chases are lead-covered, having all the lead sheaths 
connected together and sweated to the wireless earth. 

In addition to the above there is an entirely separate 
land line telegraph earth; there is also a miscellaneous 
earth to which are connected. the frames of all machines, 
electric light conduits, etc. 


Power Plant. 
Electric power for the charging of the low-tension ani 


high-tension batteries is taken from the mains of the 


North Metropolitan Electric Power Supply Company, 
and enters the station in the form of three-phase alternat- 
ing current at a pressure of 415 volts. Two filament bat- 
teries of 8 volts, each consisting of four 2,000 ampere- 
hour accumulators and two high-tension batteries of 20° 
volts each, tapped at 50, 100, and 150 volts, and consist- 
ing of roo accumulators of 24 ampere-hour capacity, are 
provided. In addition, there are provided two 1oo-vo't 
batteries, each of 24 ampere-hour capacity for land line 
purposes. The charging plant consists of two motor 
generators, each capable of delivering 300 amperes direct 
current at 8 to 12 volts for charging the filament batteries. 
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Fig. 2.—View of one of the low-range Marconi receivers, 
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Post Office Central Receiving Station.— 

and two motor generators, each delivering 5 amperes at 
100 to 140 volts for charging the H.T. and land line bat- 
teries, which are, of course, divided into 100-volt units 
for charging purposes. In addition to the above plant 
there is a motor-driven pump for raising water from a 
well to tanks on the roof of the building. A main switch- 
board in the power room on the ground floor controls all 
machines and the charging current to the batteries. Two 
auxiliary switchboards and distribution cabinets in the 
receiving room control the power supply to the 
receivers, etc. 


The Receivers. 


Twelve wireless receiving sets are at present installed 
in the station. Eight of these were supplied by the Mar- 


coni Company, and are of their usual commercial type, 


five for a wavelength range of 2,500 to 10,000 metres and 
three having a range of 6,000 to 30,000 metres. An open 
aerial is led to each set, but the Bellini Tosi aerial system 
is common to the eight sets. By means of suitable switch- 
ing, reception can be carried out by open aerial alone (non- 
directional), Bellini Tosi system (figure-of-eight diagram) 
or a combination of open and frame aerials (eardioid 
reception). A view of one of the lower range sets is shown 
in Fig. 2. It will be seen that the set is built in units, each 
unit being carefully screened from its neighbours. On 
the left of the photograph are seen the aerial tuning units. 
Then follow :— 


Two stages H.F. filter (no valves). 

Three stages H.F. tuned and neutrodyned ampli- 
fication. 

One stage rectification (anode bend). 

Four stages L.F. filter (tuned grids). 

Three stages I.. F. amplification. 

One heterodyne unit. 

One power panel controlling all I. T. and H. T. 
feeds and grid bias on the various valves. 


Switching arrangements, of course, exist, by means of 
which one or more of the various filtering or amplifying 
stages can be used. The two handwheels shown in the 
lower part of the photograph control the selectivity of the 
low-frequency filter—in the one case by varying simulta- 
neously all the valve couplings, and in the ‘other case by 
simultaneously adding resistance to all the grid circuits. 

The higher range Marconi sets only difer from the 
above in that two extra stages of H.F. filter are provided. 

The overall dimensions of the lower range receivers are 
gft. Sin. by 2ft. 24in. by 6ft. high, and the higher range 
14ft. zin. long by 2ft. 24m, wide by 6ft. high. 

Fig. 3 shows a view of one of the Post Office type re- 
ceivers. These sets were built at the Dollis Hill Experi- 
mental station, and are not adapted for directional recep- 
tion. They comprise the usual tuned aerial and tuned 
secondary circuits coupled together electrostatically. The 
tuning coils, however, are specially constructed to have an 
extremely low decrement, and are mounted external to 
the sets and screened one from the other in iron tanks 
of ample dimensions to prevent damping losses. These 

tanks are situated on the roof of the building immediately 
over their respective receivers. This type of set is con- 
structed also in separately screened units of somewhat 
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Fig. 3.—Post Office t receivers at St. Albans. The tuning coils 
2 the r 


are situated on oof immediately above each receiver. 


novel design, and comprise the following units in addition 
to the aerial tuning and coupling units :— - 

One detector stage (anode bend). 

One low-frequency filter (tuned iron-cored induc- 

tance). 

Two stages L.F amplification. 

One heterodyne unit (Negatron valve). 

One extra stage I. F. amplification for Creed relay 


recording. 
One control panel. 
Facilities for rec ‘ing wireless signals are provided on 


loth the Marconi and Post Office sets. The former use 
the Marconi type Q.C.4 bridges, Ly means of which the 
signals are first amplified] and then converted into double- 
current signals for working telegraph relays. while the 
latter employ Creed relays in the anode circuit of the 
final valve, and are worked by single-current impulses. 


“Each of the Post Office sets has a Wheatstone receiver 


in leak, by means of which the recorded signals passing 
to line can be observed. The six Marconi type bridges 
are mounted together on a separate table; any Marconi 
receiver can be connected to any bridge, and any bridge 
can be connected to any land line by suitable switching 
arrangements. 

Fourteen telephone loop circuits are provided between 
St. Albans Radio Station and the Central Telegraph 
Office, London. Tbe aural signals are passed forward on 
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Post Office Central Receiving Station.— 


the loops in a manner similar to that employed for ordi- 
nary telephone conversations, and the recorded signals are 
superimposed across the loops, each leg of which is care- 
In this system the 
current passes through both wires of the loop in parallel 
In addition, one loop is used 
with a telephone, and a common battery telegraph circuit 
to provide communication between St. 
Albans and the Central Telegraph Office for purposes 


fully balanced to avoid interference. 
and returns via the earth. 
superimposed 


of traffic control. 


Genera! Notes. 

Mr. E. G. Ingram (G 6IZ), 8, Victoria 
Road, Aberdeen, is carrying out trans- 
mission tests on a wavelength of 25 
metres and wishes to get into touch with 
some other amateur who will co-operate 
with him in these tests. He will also 
welcome repurts of his transmissions from 
any listeners. 

0000 

Mr. S. Ridley (G SNN), 106, Woodside 
Green, South Norwood, S. E. 25. states 
that in addition to communicating with 
15 American stations in two days, using 
a Burndept L525 valve and 4.8 watts to 
the anode, he has been heard in Winni- 
peg. Canada, at 7.50 a.m. (local time) 
on November 7th, on an indoor aerial 
at strength R4. ‘This is stated to be the 
first British station heard in that town. 

0000 


Mr. F. Walker (G SAN), Crowmarsh. 
Wallingford, Berks, tells us that on 
Saturday, November 20th, at 0045 G. M. J. 
he was in two-way communication with 
U 1AAO. Mr. H. H. Cooley, Newton 
Centre, Mass., using 1.5 watts input to a 
DES valve with Hertz antenna and a 
wavelength of 45 metres. UI1AAO re- 
ported his signals as RS and suggested 
a reduction in power, so G5AX dropped 
to 0.5 watt when his signals were re- 
ported as “readable in parts.“ Mr. Wal- 
ker believes this to be the lowest power 
yet employed in two-way working over 
that distance. Later in the early morning 
C 3HE at Kingston, Ontario, reported his 
signals as R6. 

0000 

A correspondent in Thornton Heath, 
successfully received the Argentine sta- 
tion BG4 on one valve on September 3rd. 
at 2303 G.M.T. R BG4 was transmitting 
with an input of 8 watts and his signal 
strength at Thornton Heath was R3. 


Mr. M. S. Woodhams, 90, Railway 
Terrace, Rugby, states that he will be 
pleased to send reports to any transmitters 
who require thom, of tests at any time 
during the day up to 2230 G.M.T. He 
also says that on Sunday, November 21st, 
he received the following stations on 
wavelengths between 35 and 45 metres. — 


Wireless 
World 


It might be thought that in a radio station of w 
nature, comprising a number of extremely sensitive wire- 
less receivers concentrated comparatively closely taget 
and delivering both aural and recorded signals, te: 
would exist considerable risk of mutual interference. 4. 
a matter of fact, the services are remarkably clear, irw- 
ference between the sets and between bridges. relays, ex. 
and the sets being practically negligible. 

The station has been in operation since the middk = 
October, is giving excellent service, and has removed 1 
the difficulties hitherto experienced at the G. P.O. 


25 American, 2 Canadian, and 1 Burmu- 
dan, at strengths between R5 and R6 on 
on Q-v-1 receiver, The DX conditions 
seemed to him to be exceptionally 
favourable on that day and he asks if 
other readers concur. 

0 0 0 


Mr. G. P. Ilardi (I 1DO0), Via Savoia 
84, Rome, Italy, whose experiments on 
low power we have noted in previous 
issues, tells us that during a few days 
in November he has been in touch with 
the following European amateurs, using 


only 24 watts input D.C. (dry bat- 
teries):—G 6AI, L IJW. B CH5, 
G 2S0, B S5, B 08, I 1CE. B V8, 
G 20F, G 5W9. G 2RQ, B IAJA. 
F 8CP. G 69H, GW 11Z. The wave- 


length used was 45-50 metres. 

Mr. Ilardi, in his low power work, 
uses Hartley-Direct circuit with an Os- 
ram DE4 all-purpose receiving valve: 
H.T. supply 150 volts (dry batteries). His 
nerial is 30 metres long, twin wires, and 
20 metres high above the street, but 
among buildings. 

On the 45-metre band he has been 
reported R7 in Sussex, steady and easy 
to read. On 55 metres he was R6 at 
Glasgow, morning and evening, on 7 
talve Reinurt: receiver, “clear, steady 
note, easy to read.” 

Mr. Ilardi is on the air every night at 
2100 G.M.T. on 45 metres, 6 watts input 
A.C., and will be very glad to get in 
touch with British amateurs. Reports on 
his transmissions will be welcomed. 

0000 


Reception of American 

Stations. 

A correspondent. at Slough reports hav- 
ing received the following stations on an 
“ Everyman’s Four” receiver on Sunday, 
November 21st, between 1.0 a.m. and 
4.50 a.m.:—WPG Atlantic City, WOK 
Homewood, III., WBBM Chicago. III., 
WIOD Miami, Florida, WORD Chicago, 


Broadcasting 
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III., WMAK Lockport, N.Y., WSW 
Wooddale, Iil., KDKA East Pittsbort 
Pa. (messages for the North), WwW 
Schenectady, WLS Crete. III. The recep 
tion was very satisfactory on a hot 
speaker. 
ocoo 
Another correspondent at Hamm 
smith, on the same date, heard U254f 
on 32.79 metres on a 2-valve short wav: 
receiver. Speech was clear and esi. 
readable. l 
o oOo 
A third correspondent in Aberder: 
heard U2XG testing at 1150 GWT. 
Telephony was received well at RT to R? 
on 2 valves, the wavelength being 23 
metres. 
cooo 
Military Experimental Stations in Finiesé. 
We are indebted to Major B. Pere 
lius, the Chief of the Radio Laborston a 
Helsingfors, for the following list = 
military experimental stations :— 


Radiolaboratorio, Albertink 40. Hebinci. 
SPMA Radiolatoratorio, Albertink 40, Hen 
SPMB Radiolaboratorio, Albertink 40, Hedsine*t: 
SPMC Radiolaboratorio, Albertink 30, Heng. 
SPR Radiopataljoona, Santahamina, Hels 
SPJ Umailuvoimat, Santahamina, Heister 
PL Laivaston Esikunta, Katajanokka, E- 
singfors. 
SPS Suojelusk, Yesikunta, Fabiani k 
Helsingfors. 
8 PSA Suojelusk, Yliesikunta, Fabian :: 
Helsingfors. 
SPEB Suojelusk, Yliesikunta, Fabéanmi ~. 
Helsingfors. 
SPSC Suojelusk, Yliesikunta, Fabéanink :. 
e ors. 
0000 
New Call-signs Allotted amd State 
Identified. 
G SJA 


J. Porter, 61, Brudenei Road, Heide Pa. 
Leeds. (Transmits on ọn metres!. 
G SDP Whitgift School Scientific Society, Nr ter- 
School, North End, Croydon. Tra- 
mits on 45 metres and wil wei av 
reports). 
F. E. Dominey, 19, Shooters Hib. Crew 
I. of W. (This call-sign was iaro- 
nell by Mr. F. T. Carter at Stwarza 


S. W. 160). N 
G 2ASK (Ex seat) H. Andrews, Vostradzraiss 


wansea. 
G 2BBJ Caulficld & Stewart, East Putnev, SW :s. 
F SLA A. Wigniolle, 27, rue Jean Gony, Dees 
) 


(Nord). 
F 8LC J. Scalabre, 37, rue des Carters. Taare : 
(Nord). 


G 6FD 


QRA’S WANTED. ; 
G 50H (, 6LH, FFQ, KELLA, UF DD, UF 24 | 
B 24 
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. MODIFYING THE | 
. “EVERYMAN THREE.” 

The Everyman Three receiver, 
and others using a similar circuit, 
may be loaded for the reception 
of Daventry in the same way as the 
Two Range Everyman's Four.” 
The alterations are simple, merely in- 
volving the fitting of a coil at the 
low-potential end of the H.F. trans- 
former secondary ; the aerial is trans- 
ferred to the grid end of this extra 
inductance. For work on the normal 
broadcast waveband, for which the 
set is primarily designed, the aerial 
is connected in its usual position, 
and the loading coil is short-circuited 
by means of a switch. The circuit 
diagram is given in Fig. 1. 

It should be realised that the H.F. 
amplifying valve is completely elimi- 
nated on the long-wave adjustment, 
and, moreover, that reaction is only 
obtainable, at the expense of con- 
siderable complication. In the case 
of the three-valve set, therefore, the 
loud-speaker range from Daventry 
will be restricted, and, except under 
exceptionally favourable conditions, 
is unlikely to exceed 70 or 80 miles. 

It will be obvious that, with the 
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long-wave connection, the circuit be- 
comes practically a _ direct-coupled 
one (the aerial-earth circuit is actu- 
ally connected across the greater part 
of the total inductance), so a high 
degree of selectivity must not be ex- 
pected. Should interference be ex- 
perienced from a local transmitter on 
the broadcast waveband, the set may 
be improved in this respect by insert- 
ing a small fixed condenser of 0.0002 
or 0.0003 mfd. in series with the 
aerial. 

If ı standard type of plug-in coil 
is used for loading purposes, one of 
150 or 200 turns will be necessary, 
the actual size depending on the con- 
stants of the aerial. The larger size 
will always be required when a series 
condenser is inserted. 
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CHARGING AN H. T. ACCUMULATOR. 


When arranging to charge an H. T. 
battery from D. C. mains, allowance 
should be made for the ‘‘ back volt- 
age of the battery itself, which is 
acting in opposition to the source of 
charging pressure. Taking the case 
of a 120-volt battery which is to be 
charged at 0.25 amp. from a 240- 


O AERIAL 2 


SWITCH 


a 


DETECTOR 


Fig. 1.—Connections of a long-wave loading coil. 


‘ting them. 


volt supply, it is necessary, in order 
to find the voltage available for driv- 
ing current through the cells and the 
resistance which will be required, to 
subtract the voltage of the battery 
from that of the mains. This leaves 
120 volts, and the value of the re- 
sistance (in ohms) is then ascertained 
by dividing this voltage by the charg- 
ing current (in amperes), the actua! 
figures here being 
120 + 0.25 = 480 ohms. 

The internal resistance of the cells 
has been ignored, as has the fact 
that the back-voltage may be con- 
siderably less than 120 volts at the 
commencement of a charge, and con- 
siderably more towards the end of it. 
In practice, however, there is gener- 
ally little need to take these compli- 
cations into account, although, if de- . 
sired, a resistance with a slightly 
higher maximum value, and a few 
tappings may be constructed. This 
may be wound with No. 30 S.W.G. 
Eureka wire, which has a resistance 
of 5.5 ohms per yard, and will carry 
a quarter of an ampere without an 
undue rise in temperature. 
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FIXING PANEL COMPONENTS. 


Terminals mounted on ebonite have 
a tendency to work loose after a time 
unless particular care is taken in fit- 
The trouble may be 
largely overcome by tapping the holes 
in which they are to be inserted, but 
many amateurs lack the necessary 
equipment for carrying out this 
operation, and will find the alterna- 
tive suggested in Fig. 2 (B) equally 
or more effective. 

The drawing is almost self- 
explanatory ; three or four projections 
are raised around the part of the ter- 
minals which normally bears on the 
paneMby means of a small cold chisel 
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or similar tool, which is held at an 
angle of about 45 degrees. It will 
be found that quite a small projec- 
tion is sufficient to engage firmly with 
the comparatively soft material of 
the panel, so there is no need to spoil 
the appearance of the terminal by 
making deep cuts. | 
Such components as brass clips for 
mounting grid leaks, crystal de- 
tectors, and = interchangeable con- 
densers, wil! also work loose if their 
seating on the pancl is perfectly flat, 
and it is recommended that their tips 
should be turned down as shown in 
Fig. 2 (A). The points thus formed 
will, of course, penetrate into the 
cbonite, and the clip will be firmly 
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secured in position. Thin metal may 
be bent with a pair of pliers, or the 
corners mav be laid on the edge of a 


Fig. 2—Preparing clips and terminals for 
panel mounting. 


small anvil and tapped into shape 
with a hammer. 

„ Pits '’ with raised sharp edges 
which will engage with ebonite can 
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DISSECTED DIAGRAMS. 
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be made in fittings of heavier meia 
by using a centre punch, held slighth 
away from the vertica] when it i 
struck with the hammer. 


ACCUMULATOR ACID. 


Those who are unused to handling 
accumulators may not be aware of 
the fact that dilute sulphuric act 
will seriously damage any fabry. 
cither woollen or cotton, with which it 
may come into contact. When there 
is any risk of spilling the electro- 
lyte, it is as well to have ready a 
small quantity of some strong alka- 
line solution, such as ammonia. 
which, if applied in time, will pre- 
vent any harm being done. 


Step=byzstep Wiring in Theory and Practice. 
No. 50 (b).—A Two-valve Resistance-coupled Amplifier. 


(Concluded from last week's issue.) 


In this series of diagrams it is hoped to make clear the steps to be taken in converting theory into 


practice in the construction of varions typical wireless instrnments. 


The amplifier shown below is 


suitable for adding to a valve detector, with or without H.F. amplification; the plate of this detector 


ts joined to the input terminal. 


Unless common batteries are used for receiver and amplifier, an 


extra connection will be necessary between the negative L.T. terminals of each. 


Y . 


3 


The anode circuit of the first L. F. valve is completed through a 
Voltages set up across this 
of the second valve through a 
Negative bias is applied to its grid through the leak 


resistance and the H.T. battery. 
resistance are passed to the gri 
condenser. 


resistance, 


refinements as H.T. 


ex IE 


EY 


The loud-speaker is inserted in series with the anode of the ou 
valve, thus completing the amplifier. 
components will depend on the characteristics af the valves 

by- condensers are omitted, to sveld 
complicating the drawings. 


The values of the cou 
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MORE CHRISTMAS NOVELTIES, 


Further Applications of the Revolving Disc Illusion, and some Additional 


` 


Experiments 


By A. P. CAS TELLAIN, B.Sc., A. C. G. I., D. I. C. 


N this short article the writer proposes to put forward 

a few suggestions for Christmas decoration, and also 

a further stunt and a more elaborate form of one of 
those described last week. 


Dealing with the last-mentioned item first, the one 


referred to is that entitled ‘‘ Seeing is Believing.“ 


General instructions as to the type of double contact cam 
required were given last week, but it cannot be too strongly 


emphasised that on the correct shaping of this cam de- 


pends the complete success of the double illumination 
stunts, such as ‘‘ putting the canary in the cage,’’ as 
described last week. 

The ideal to be aimed at in these experiments is to 
obtain illumination of the rotating disc for a very small 
fraction of time indeed, so that the disc has not moved 
appreciably during the time it is illuminated. If the disc 
does move appreciably when illuminated, any picture on 
the disc will appear blurred, so that the contact closing 
the circuit of the neon lamps in the miagic box must 
operate for a very small fraction of time twice for each 
revolution of the disc. 


AR, 


Fig. 1.—-Double contact cam giving best results with the revolving 
disc illusion. 

If only single contacts are used, as suggested in the 
previous article, the cam must be made of conducting 
material, such as brass, but if double contacts are used, 
then the cam may be made of some such material as 
ebonite. 


Constructing the Cam. 


Although there is no absolute necessity to use the 
double contacts some readers may find it interesting to 
experiment with both methods. The shape of the ebonite 
cam for the double contact method is shown in Fig. 1, 
and the main point to notice is that the ends of the 
double contact cam are exactly similar and “ sharp.” 
By mounting two 6BA screws as shown,. hte cams may 
be made to take the disc, which is then held in position 
by means of two 6BA nuts. 
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Besides the canary and the cage disc many others with 
broken up sentences may be made—the sentence only 
becoming intelligible when the disc is illuminated twice 
per revolution, and not being intelligible when stationary. 

When making these sentences on the disc care should 
be taken in marking out the letters so that when the two 
halves of the disc are superimposed (which is the effect 
given by the double illumination per revolution) the letters 
appear uniformly spaced in the words A disc which will 
give the words A Happy Xmas to You ”’ is shown 
in Fig. 2 (a). A few sketches of holly leaves or other 
decorations scattered about on the disc will help to 
bewilder anyone who tries to decipher the meaning of the 
mystic signs on the disc when it is stationary. A. further 
suggestion for a disc is given in Fig. 2 (b). 


(a) (b) 
Fig. 2.—Suggested arrangement 1 lettering for the revolving disc 
usion. 


This is an amusing stunt, as it is not until the rotating 
disc is illuminated by the Magic Light that any sense can 
le made out of it at all. One word of advice—make the 
letters nice and thick and black, and do not try to make 
the diameter of the disc too large, or the outside edge 
will probably have moved during the contact period. 
About six inches diameter is quite sufficient for most 
purposes—and do not forget to illuminate the top half of 
the disc only. 


Christmas Lighting Decorations. 


For those who like pretty effects in lighting for festive 
occasions, the following suggestions may perhaps be 
useful. When a 200-220 volt house supply is available, 
neon lamps—or Osglim lamps as they are called com- 
mercially, made by the General Electric Co.—offer quite 
an unusual decoration, since they may be obtained with 
electrodes in the form of letters, bee-hives, or stars, and 
since the current consumed is so very small they are 
economical to run. Fig. 3 (a) shows the connections. 

Another form of decoration is given by Geissler tubes 
run from a small sparking coil such as many readers no 
doubt possess. These tubes contain two electrodes and 
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More Christmas Novelties.— 

are filled with rariñed gas which glows when suitable 
voltages are applied to the electrodes, the colour of the 
glow depending on the gas. Sometimes these tubes arc 


double, the outside being filled with some liquid which 
fluoresces when the gas glows, and really beautiful effects 
may be achieved. These tubes are obtainable from the 


. 3.—Suggested connections aor Pico hacker neon lamps and 
ler tu In circuit „. Osglim lamp, L=saf lamp, 
S=lamp socket: in circuit 5. er tube, C=spark coil. 


Economic Electric Co., Euston Road, London, or from 
any large store or electrical dealer, and are quite moderate 
in price. The connections for these tubes are shown in 
Fig. 3 (5). The bigger the coil the more tubes may be 
run in series, but the writer strongly advises hanging 
the tubes well out of reach to prevent any trouble due 
to shocks. A Hin. spark coil will light as many tubes as 
is usually required. j 


Fig. 4.—Construction of the dancing contact.” 


The Dancing Contact. 


This stunt has many applications, most of which will 
be left to the reader. The piece of apparatus to be 
described will open or close an electrical circuit once when 
shouted at, or even when somebody walks near it, and 
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Fig. 5.— Connections of the ‘‘ dancing contact and relay. 


the method of opcration is as follows: A piece of brass 
is suspended on a knife edge as shown in Fig. 4, anda 
disc attached to it. Being freely suspended, the piex 
of brass will swing backwards and forwards when spoken 
to from quite near or shouted at from a little distance. 
Just behind the bottom of this piece of brass is another 
springy piece of brass to form a contact, and this contact 
is mounted so as to be as close as possible to the brass 
strip carrying the disc. 

Thus if the disc is spoken to sufficiently loudly, con- 
tact will be made between the pieces of brass, thus com- 


Fig. 6.— Bell movement aah with special contacts for use as 
ay. 


pleting the circuit between the terminals. Terminals A 
and B are connected as shown in Fig. 5 to a battery and 
trip relay made from an electric bell, so that when the 
disc is spoken to the trip relay is operated, the circuit 
between X and Y broken, and the circuit between Y and 
Z completed. 


Automatic Switch for a Set. 


A suggested application of the dancing contact and 
trip relay is shown in Fig. 5, namely, the automatic 
switching on of a radio set at the word of command. 
Other applications—for example, the control of lights 
will be left to the reader. 

Constructional details of the trip relay are given in 
Fig. 6, from which all information may be obtained. 
The trip relay must, of course, be reset each time 
it has operated, so that in the case illustrated the radio 
set will stay on until this is done. 
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Events of the 


ALPINE WIRELESS. 

Mountaineering huts in the Bavarian 
Alps are to be provided with wireless 
for meteorological and rescue purposes. 

coco 
MARCONI AT THE VATICAN, 

In a private audience granted to him 
by the Pope, Senatore Marconi has been 
presented with a gold medal in token of 
his achievements. 

0000 


AMPLIFIERS FOR DEAF 
CHURCHGOERS. 

For the benefit of deaf members of the 
congregation, the Ablewell Wesley 
Church, Walsall, has been equipped with 
a pulpit microphone and amplifiers. The 
front pews are equipped with earphones. 

o oOo 


LICENCE FOR A LEPER. 


A member of the “leper ” 
an island near New Bedford, Massachu- 


setts, has been granted an amateur trans- 


mitting licence by the U.S. Naval Wire- 
less Department. His name is Archibald: 
Thomas. The radio inspector conducted 
the necessary examination over the ordi- 
nary wire telephone. 

C00 00 


PHOTOTELEGRAPHY DESCRIBED. 

A public lecture and demonstration of 
the Thorne Baker system of wireless 
phototelegraphy will be given by the in- 
ventor, Mr. T. Thorne Baker, F. Inst. P., 
F. R. P. S., at the Albert Hall, Leeds, on 
Friday, December 17th, at 7.30 p.m. 
Seats may be reserved on application to 
the Wireless Editor, ‘‘ Yorkshire Even- 
ing News,” Leeds. All seats are free. 
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WIRELESS AMPLIFIERS FOR 
RECORDING. 

With the aid of wireless amplifiers, a 
performance by the artists of Charlot’s 
Revue in the Prince of Wales’s Theatre 
was recently recorded by the Columbia 
Company at Petty France, Westminster. 

y arrangement with the Post Office, a 
land line was run from a microphone 
on the stage to the company's recording 
station. Ten seconds after the comple- 
tion of the singing the record was played 
lack from tlie wax master, two miles 
away, through a loud- speaker in the 
theatre. 
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colony on 


Week 


OUR IMAGINATIVE 
CONTEMPORARIES. 


“On November 30th Aberdeen 
will send Daventry pipe music.’’—Pro- 
vincial Paper. 

The transmission must have stirred up 
memories of the dear old Daventry 
haggis. 
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LICENCES IN AUSTRALIA. 


During September 19,530 broadcast re- 
ceiving licences were issued in Australia, 
bringing the total to 165,436. New South 
Wales and Victoria accounted for 44,962 
and 83,077 respectively. 


o OOO 
BROADCASTING FROM A PRISON, 


The broadcasting station of Cork is 
to be installed ın a disused gaol. The 
use of this building will foster a cheer- 
ful spirit among listeners, who will enjoy 


the comforting reflection that they are. 


outside it. 


in Brief Review. 


WIRELESS IN JEWISH HOSPITAL. 


The Jews’ Hospital and Home for 
Incurables at Tottenham has been 
equipped with wireless under The Daily 
News Fund. 
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„WIRELESS WORLD” LECTURE 
IN GLASGOW, 

Readers in the Glasgow district will 
be interested in the announcement on 
the next page regarding a lecture, under 
ihe auspices of T'he Wireless World, to 
be delivered by Dr. N. W. McLachlan, 
M. I. E. E., on Saturday next, December 
llth, at the McLellan Galleries. Dr. 
McLachlan, whose contributions on vari- 
ous aspects of wireless have been a 
feature of The Wireless World for many 
years, will lecture on and demonstrate 
Quality in Broadcast Reception.“ The 


lecture discusses the causes of bad quality 
and explains how to obtain the best re. 
he demonstration is an example 
reproduction at its 


sults. 


of wireless best. 


WIRELESS IN NORTHERN SNOWS. A seasonable photograph, taken in the Rondane 


Valle 
broa 


of Northern Norway, where many humble dwellings are now equipped with 
ast receivers. The district is practically isolated for many months of the year 


and wireless has come as a boon to the inhabitants. 
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whil.t the disastrous effect which results 
from errors in the selection of valves, 
unsuitable voltages and so forth is prac- 
tically illustrated. 
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RADIO AND RUM. 

In the new rum blockade instituted by 
the U.S. Cusloms, every liquor-laden 
vessel leaving a Canadian or Mexican 
harbour is reported by wireless to coast- 
guard officials, who can thus restrict 
their range of search to the vessels which 
are suspect. 
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AMERICA’S WIRELESS FUTURE. 

A problem confronting the U.S. Senate 
this winter is that of deciding who shall 
control and regulate wireless—the De- 
partinent of Commerce, or a new federal 
radio commission. The White Bill” 
is in favour of the former, while the 
latter is championed by the Dill Bill.“ 
Political opinion is fairly evenly divided 
on the matter. 
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AN IMPORTANT LICENCE QUESTION. 


From remarks made by the Assistant 
Postmaster-General, Viscount Wolmer, in 
the House of Commons, on Thursday. 
November 18th, a widespread impression 
was created that persons having more 
than one receiving set were expected to 
take out a licence for each. In view of 
a contradictory statement made by 
Viscount Wolmer in the House of Com- 
mons in July last, The Wireless World 
immediately communicated with the 
General Post Office, and on November 
28th received a reply from the Secre- 
tary’s Department, the following being 
an extract :— 

A wireless receiving licence entitles 
the licensee to use wireless receiving ap- 
paratus in the premises occupied by him 
—the address of which is given on the 
face of the licence—but any part of the 
same house or premises sublet to other 
occupiers 18 not covered by that licence. 

One licence will cover any number 
of sets installed in the same premises for 
the use of the licensee, his family, or his 
servants.” 


0000 
NORWEGIAN PICTURE 
TRANSMISSION. 


It is claimed that the problem of broad- 
casting pictures has been solved in prac- 


tice by Mr. Hermod Petersen, chief 
engineer of the Norwegian Telegraph 
Department. Successful experiments. 


says an Oslo message, were carried ont 
last week, when listeners supplied with 
specially prepared paper were able to 
receive scenes transmitted from the local 
station. The inventor claims that his 
picture-receiving device can be attached 
to ciyotal sets. 
O0 000 


BEAM RUMOUR CONTRADICTED. 


The rumour which received publicity 
last weck to the effect that all the Mar- 
cont trausmitting stations in Britain are 
to be converted to the beam system is 
denied by the Marconi Company. In an 
Interview with an official of the company, 


Wireless 
orld 


a Wireless World representative was in- 
formed that a transmitting station such 
as Ongar serves a more useful purpose 
by communicating to different points than 
cculd a beam station, the output of which 
is limited to one direction. 

The Marconi Company is proceeding 
with the erection of its own beam 
stations at Dorchester and Somerton for 
communication with North and South 
America. When the New York beam 
station is erected, it is possible that the 
Carnarvon station will ve converted to 
the beam system. 
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„ WIRELESS WORLD ” : 
LECTURE IN GLASGOW. `: 


Under the auspices of The 
Wireless World a Lecture will 
be delivered by Dr. N W. 
McLachlan, M.I.E.E., on 


„Quality in Broadcast 
Reception 


(with Demonstrations), 
at 
The McLellan Galleries, 
Sauchiehall Street, Glasgow, 


on Saturday, Dec. lith, 1926, 
at 8 p.m. 


Chairman: Prof. G. W. O. Howe, 
D. Sc., M. I. E. E., 
Professor of Electrical Engineering. 
Glasgow University. 
(Admission Free 1 Ticket. Doors open 


Tickets are obtainable from the Hon. Secre- 
tary, Glasgow and District Radio Society, 
620, Eglington Street, Glasgow, and 27. Moray 
Avenue, Scotstoun; also trom the following 
Wireless Dealers in Glasgow. 
Siemens Bros. & Co., Ltd.. 144, St. Vincent St. 
Forbes Bros. Ltd., 50, Sauchiehall Street. 
Brown & Co., 116-118, West Nile Street. 
Robert Ballantine, 1031, St. Vincent Street, 
ames R. Hunter, 73, West Nile Street. 
ones & Stewart, 247A, St. Vincent Street. 
Clydesdale Supply Co., 2, Bridge Street. 
Youngs (Glasgow) Ltd., 40, Stockwell Street. 
Burndept Dept., 93, Holm Street. 
Robb Bros., Radio House, 694, West Nile St. 
Willian Harper & Co., 132, Bothwell Street. 
Houghtons Ltd., 70-78, York Street. 
The Silvertown Co., 15, Royal Exchange Sq. 
Marconi Marine Communication Co. 29, St 
Vincent Place. 
£. A. Woed, 77, Gallowgate. 
Exide Battery Service, 40, Turcen Strect, 
Gallowgate. 
W. & A. Smith (Glasgow) Lt.. 236. Argyle St. 
F. Austin Biggs, 10, Renfrew Court, C.2. 
The Radio Mart, 11 Bath Street. 
E Polwk Argyle Street. 


PARLIAMENTARY CHESS BY WIRELESS 


A chess match by wireless between 
members of the British and Australian 
Parliaments has been arranged for next 
May. The match is to celebrate the open- 
ing of Canberra as the capital of -the 
Dominion. Two consecutive days will 
probably be occupied, giving twelve 
hours at the board, or 523 moves per 
player. The Postmaster-General is sym- 
pathetic towards the project. 

9000 
A QUESTION OF IDENTITY. 

By an unfortunate error, the portraits 
of Messis. R. J. Venner and §. G. 
Archer appearing on p. 36 of the De- 
cember ‘* Listener’? were reversed. 


cated Pacific cable as compared with :.. 
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CABLE V. BEAM. 
Controversy is raging in Sydney me 
the speeds attainable by the new 1. 


beam system. Mr. J. A. J. Humer, 
the House of Representatives, stated . 
cable was capable of 1,000 letters p 
minute, contrasting this with the i 
letters by the beam radio from Lends . 
Montreal. Mr. E. T. Fisk, of the Am- 
gamated Wireless (Australasia). Lid, r- 
torts that the guaranteed capacity oft e 
beam service is double Mr. Hunt 
figure, and that in actual practic :: 
average working speed of 1,200 kts: 
day has been accomplished. 

Meanwhile, the public hope that th 
contending interests will show the a» 
spirit of rivalry in reducing idem 
costs ! 
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GOVERNMENT DISPOSES or 
EGYPTIAN] STATION, 


The Abu Zabal wireless statim, wr 
Cairo, which was originally built by d 
British Government as one of the ib 
in the Imperial Wireless Chain, has be: 
taken over by the newly formed M: 
coni Radiotelegraph Company of N. 
The Abu Zabal station was the hes 
between the Leufield station and Kar: 
but the erection of the Rugby station ats 
the changes in the Imperial scheme h» 
rendered it of less importance to Bris 
wireless development. 


BOOKS RECEIVED. 


Aide Mémoire - Formulaire d b 
T.S.F.” Edition 1926. Comprising ve 
ful articles, notes and data on weten 
subjects, including the theory at! 
practice of transmitters, renes, 
radiotelephony, etc., with a cae 
on testing, descriptions of tpp“ 
transmitting stations, and artices 4 
time-signals, weather reports, wire. 
control of distant mechanism, and a su 
mary of the wireless regulations i 
present in force in France. 1 
by E. Pacoret and published by Alben 
Blanchard, Paris, price 32 fcs. 


l 0000 
“ International List of Radic: te 
graphic Stations.“ Published by ‘¥ 


International Office of the Terzi 
Union, Berne, 11th edition, dated J. 
1926. The well-known Berne Lis. 
giving the name, geographical pes.“ 
call-sign, normal range, 
lengths, nature of service, hours of 9 
vice and coast charges of all commer 
and Government 
world and similar particulars e 
stations of every nationality, with w 
of inland rates, limitropic rates, Y 
pp. 449+4. Price (including 115 
supplements up to the end of Ortel 
1927), 13 francs (Swiss), post free. 


st 


0000 
“La Rad iotranmissione Delle 7 
magini,“ by Ugo Guerra. A 11925 


description of various systems © 15 
mission of photographs, etc., by wur“ 
pp. 239 with 107 illustrations ee 
grams. Published by Chierchia e Mes 
giorotti, Rome, price 16.50 lire. 
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QUALITY 
RHEOSTATS 


previously 4/- 
NOW 2/6 


LISSEN quality—look | 
how they are made—the 
wires cannot move and 
short circuit—the contact 
brush rides firmly yet 
smoothly—the heat-re- 
sisting former cannot 
soften—there are access- 
ible terminals—and the 8 
com no and — 

pointer will fit flush with the neat photo-engraved dial when 
mounted. Lastly, pete) the irresistible appeal of the price, made 
possible By out big production programme bac by our new 


vans 


; dave t-to ler distribution policy which cuts out all wholesale 
` pronts. 
* P ly NOW 
LISSEN,7 ohms rheostat, patented ........ revjouely NG 
he? o % ee de coat ets 4i- 2/8 


„ te e Seba 6j- 46 
is Potentiometer, 400 ohms • —*— . 476 276 


EVERY ONE LISSEN ONE HOLE FIXING, 
OF COURSE. 


Baseboard mounting type same prices as above. 


i MV. 
Pe Same 8 


A new & better transformer 


A VALVE HOLDER 
FOR CLEARER, 
BETTER SIGNALS 


is sweeping the country 


The heart of your amplifier is your trans- 


N GNM, Re SRS RS Se 


z former. Now LISSEN gives you a transformer Because of its low loss and low 
z * 8 capacity qualities, the L ISS EN 

£ Be which surpasses anything ever before avail- Valve Holder plays its pert in 
Pe able—users everywhere are learning that it is 3 . 
ti -O no longer necessary to pay a high price to get a moaning. ati e 
A Pa high-grade transformer. This new LISSEN is being tried bending hee urb straight. 
1 1 and tested under all conceivable conditions everywhere 
s it is being enthusiastically and largely bought by the trade LISSEN VALVE HOLDER, 

t for their own made-up sets. Throughout the whole range A 
-10 of audible frequencies this new LISSEN amplifies fully p atented, p reviously , 8, 

7 every note, every harmonic, every overtone. That means NOW 1/- each 


realistic reproduction. In the purity and power of its 
volume the results are remarkable. You will appreciate 
at once the clearer tones and greater volume. 

Expensively made in all its details, traders at this year's National 
Exhibition at Olympia, esked to name the price at which they 


could sell it, invariably named a price close to £1. Many said 
25/-, and many even more than that. 


TEST IT FOR 7 DAYS AT HOME. 


If it fails to satisfy you after 7 days’ test, take it back to your 
dealer’s or send it back to us. Do this, too, if you are not con- 
vinced it is equal to any high-priced transformer you try it 


LISSEN 
FIXED 


CONDENSERS 


Capacities 


000 to 001 1 / each 85 reducod). 
002 to 006 1/6 each 


Accurate to 8% — they never leak—they 


much reduced). 


mever vary. 


at against. 
oe GUARANTEED FOR 12 MONTHS. 
: 7 DAYS’ TEST. LISSEN FIXED GRID LEAKS 
Turns ratio 3 to 1 
: Resistance ratio 4 to ! 
i: Suitable for every set and every 
: valve you will want to use. 
si e 3 $ ; 
: Use it for l. Z er 3 stages LE All capacities, previously 1,8, Now 1- each. 
9. Compare it against any for tone purity and power. You can get it at 
a your dealer s, but if any difficulty send direct to factory. No postage IMPORTANT TO THE TRADE.—Retailers who have not 
Se charged, but pleas se mention dealer's name and address. Or can be een notified of our new direct-to-dealer policy of pete 
ww sent C.O.D. tion ages Day in their own interests, communicate with us without 
f N.B.—So good is this new LISSEN that we have unhesitatingly withdrawn All orders must now be sent to us at Richmond, and not to 
our previous high-priced transformers. as por Bren ale factor. 


LISSEN LTD., 


NN N 


AN Nan Na 


18-22, FRIARS LANE, RICHMOND, 


Managing Director: Thomas N. Cole. 


BUILD WITH THE BEST PARTS. 


SURREY. 
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give their problem, 


with ST l 


RE your friends fully satisfied with their sets? 

Do they sometimes wonder why, although 
they' ve built the set exactly as described, signals 
seem weaker than they should be and become 
muffled on some of the notes? 


Tell them to try S. T. valves and listen to the 
result. Stations all over Europe which they 
never heard before come in on the loudspeaker. 
which pours forth not just ‘‘ signals“ but living 
music—clear cut and vivid. The S.T. powerand 
— super-power valves bring the artistes to their 
V own fireside, so realistic is the effect. 


TYPES and PRICES. 


= —— 


Built like 
the Pyramids 


' * r 2 VOLT. 4 VOLT. 6 VOLT. 
to last! S.T.21 (H.F). -0'1 amp. 14- © S-T-41 (HLF. and Det) 1 S.T.61 (H.F. and Det) 1. 
ne STB (Power) O.I amp. 186 §.T.62 Power) 0'1 2 
S. T. 23 (Power) 0°15 amp. 18/6 a a a cand 22/6 5.1.63 (Saper 22 2 . 


S. T. LIMITED, 2, MELBOURNE PLACE, = r 
ALDWYCH, LONDON, W.C.2. ] 


(Next to Australia Fouse.) 
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Ws aw GET THESE RESULTS YOU 


` > Nun 9 
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D iz “ UNEQUALLED,” says 1st International Prize Winner. 


3 i 

5 May I be one of many to congratulate you on your valves. I hàve now tried them out thoroughly 
and words fail me to express my admiration. I really think that they should be labelled S.T.” a second 
time, the first S.T.” standing for Superb Tone. I have used them in the Solodyne circuit with which I 
was lucky enough to be awarded first prize in Chicago, U.S.A., and I find the combination of S.T.6r, in the 
first three stages, S.T.62 for the first low frequency and S.T.63 in the last stage are not to be equalled by 
any other valve made. Wishing you every success, which Í am sure you deserve, aud aiso, rest assured that 
{ shall recommend them to every wireless man who seeks the best results. 


H. H. ANSPACH. 
“ Lorraine,” 18, Watling Street, Who won with a Solodyne the ist prize at The Chicago Inter- 
Dartford. national Wireless Competition. 


CUT OUT THIS S.T. VALVE GUIDE. 


2 H.F., Detector, 2 
L.F. (Resistance or 
Choke, followed: by 
Transformer — èg. 


1 VALVE. 2 H.F. and Detector 
Detector ore 


Dual Valve and Crys- 
tal. 
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Dual, Detector, L. F. S.T. 42 2 Nighthawk). 
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Special Five). 
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Dual, Crystal and L. F. H. F., Detector, 2 L. F. 
(e. ., S.T. 100, Elst re- cr: .T. .T. (Transformer) (e. g., 
flex, etc.). Monodial, Four Valve 


. ... Family). 
Dual and Detector 
(e.g., Twin Valve). 


Two Duals and Crys- 
tal (e.g., Distaflex). 
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S.T. 
, l S.T. 21|S.T. 41|S.T. 61 s.T. 
3 VALVES. 5 (Transformer followed S.T. 228. T. 4108. T. 611 Grid Rectification S.T. 
Detector and 2 L.F. J. T. 22/8.T.41/S.T.61f by Resistance or S.T. 2208. T. 4208. T. 624 (e. g., All British Six). 8.T. 
(both Transformers). S. T. 428. T. 624 Choke). or or or S. T. 
4a S.T. 4208. T. 6: S.T. 21|S.T. 4108. T. 61 o 
or |. or 4 |S.T. 2808. T. 4208. T. 62 8. T. 
S. T. 4308. T. 63 or or 6 8. T. 
— —— S. T. 4308. T. 63 : 
Detector and. 2 L. F. 8.T.41/S.T. 61) ——— ( 
(Choke or Resistance 8. T. 42|8.T.6 2H. F., Detector, L.F. | 1 8. T. 2108. T. 418.T. 6]lx 4 —— — 
allowed by Trans- S.T. 4208. T. 624 (Transformer). 2 S. T. 21S. T. 418. T. 611 3 H. F., Detector, 2 | 1 . T. 2108S. T. 4108. T. 61 
former). - or-|. or 3 S. T. 22|S.T.41'S.T.61] L.F. Anolon: 2 . T. 218. T. 418. T. 61 
. l o S. T. 4308. T. 63 4 8. T. 28 S. T. 4208. T. 624 Anode nd R 3 S. T. 2108. T. 4108. T. 61 
—U— Zn: — a — — 4 8. T. 288. T. 428. T. 62 
Detector and 2 L. F. S.T. 418. T. 61 2 HF., Detector, L.F. | 1 [S. T. 2108. T. 4108. T. 61 5 S. T. 23 8. T. 4208. T. 62 
(two Resistances or S.T. 41į|S.T.61} (Resistance or Choke). | 2 . T. 2108. T. 4108. T. 61 6 8. T. 2808. T. 4308. T. 63 
two chokes). S.T. 428. T. 62 3 S. T. 2108. T. 4108. T. 61 : 0 or 
or or ` | 4 68. T. 2308. T. 428. T. 6: S. T. 428. T. 62 
S.T. 4308. T. 63 — — — - 
— 5 VALVES. ; 3 H.F., Detector, 2 | 1 8. T. 2108. T. 4108. T. 61 
I.., Detector, L. F. 8. T. 2108. T. 4108. T. 61 2 H. F., Detector, 2 1 |S. 8. T. 4108. T. 61 I. F. (Reslstance or | 2 8. T. 2108. T. 4108. T. 61 
„ (eg. S.T. 2208. T. 41|S.T.61] L.F. (Transformer) | 2 8. S.T. 41/8.T.6 ; followed by | 3 S. T. 218. T. 4108. T. 61 
panspace Three, il S. T. 2308. T. 4208. T. 62 (e. x., Solodyne, Magic | 3 |S. S. T. 418. T. 61 Transformer). Grid | 4 8. T. 2108. T. 4108. T. 61 
Tree) Simplicity Five, 1927 Flve). 4 8. S.T. 4208. T. 62 or Anode rectification. | 5 JS. T. 228. T. 428. T. 6 
Three). 8 7 or 
— 8. 8. T. 23 
H. F., Detector, L. F. 1 S. T. 21 8. 8. T. 23 
(Resistance or Choke). | 2 8. T. 21 
3 .'S.T. 23 
] Jf yon are unable to obtain an S.T. valve from your local 


retailer write direct to us, or call. All valves will be sent by 
post and insured by us against breakage. C.O.D. orders 
executed on receipt of post-card. 


2S == S.T., Limited, 2Me‘bourne Place, Aldwych, London, W.C.2 3 
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“H) DIMIC FQUR. (Cabinet Type.) 


S 


25 British and Continental Stations can be easily tuned in at 

( (MHD 7-VALVE SUPERSONIC RECEIVER. loud-speaker strength, and many others with varying degree | 
2 of clarity. 5 
By the slightes movement of the Dial you can cu ave simple, Hovenia a * 3 anster reception from the 0 

out at will uninteresting stations. Highly selective. ower wean San ritish, iris „ | 
PRICE : Without Cabinet 8 217 17 0 8 the upper broadcast band (Daventry, Radio S 
In Handsome Mahogany Cabinet £19 19 0 PRICE (as illustrated) 10 ii £15 15 0 l } 
(Royalties Extra.) Carriage Paid U.K. or F. O. B. London. (Royalties £2 : 10 : 0 Extra.) ib 
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Xmas—the time of good cheer—is upon us. The 
Xmas spirit—that feeling of well-being which 
makes us feel at peace with all the world—has 
taken its grip on us. A cosy room—-all sitting 
round the fire--a good radio set and loud speaker 
pouring forth strains of musie in keeping with 
the atmosphere. And what better than an M}) 

whether it is a one-valve or eight-valve set. 
The fact that it bears the sign MH) is our guar- 
antee to you. 


——— ee — 


| 
MH DIMIC FOUR. (Bureau Type.) | 
| 


{ Incorporating the same set as the Cabinet type. Inspection invited at our London Showrooms: 
A Really Handsome Gift. PRICE..33 Guineas 
g || l (Royalties £2 : 10: 0 Extra.) 179, STRAND, W.C.2 
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5 of Wireless and Scientific Apparatus Slough 


WEXHAM ROAD: SLOUGH: BUCKS: 
IRISH AGENTS: B.N.B. Ltd., DUBLIN & BELFAST. 
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AN INEXPENSIVE VERNIER 
ADJUSTMENT. 

the simplest and yet quite 
reliable methods for obtaining critical 
adjustment of an instrument dial is by 
means of a small rubber-faced spindle 
engaging on the edge of the dial. The 


One of 


reduction ratio thus obtained is not 
excessive, and yet is sufficient to permit 
of critical control. 


The M.A.P. Verni-Nob for providing 

critical dial control, It consists of a 

rubber faced spindle which can be with- 

drawn from its bush so as to disengage 
the instrument dial. 


A very simple device of this type, and 
one which sells for only a few pence, 


can be obtained from the M.A.P. Com-. 


pany, 246, Great Lister Street, Birming- 
ham. It is easy to fit, a jin. hole only 
being necessary to accommodate a brass 


bush. 
0000 


500,000 OHM RESISTANCES. 

In reply to a query in a recent issue 
of this journal in which a reader en- 
quired as to why two 1 megohm resist- 
ances were connected in parallel in the 
anode circuit of the Everyman-Four ”’ 
receiver to produce a_ resistance of 
500,000 ohms, it was explained that this 
was deemed expedient in the absence of 
& wire-wound resistance to ensure the 
avoidance of noises being developed 
owing to inadequate current-carrying 
epay, , 

Many readers will be interested to 
learn, therefore, that a Varley wire- 
wound anode resistance having a value 
of 500,000 ohms is now available and 
can be obtained from Oliver Pell 
Control, Ltd., Granville House, Arundel 
Street, London, W.C.2. 
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THE KURZ KASCH GEARED DIAL. 


The trend is to simplify the construc- 
tion of geared dials rather than to aim 
at obtaining improved operation by com- 
plicating the design. Some of the best 
dials are assembied from surprisingly few 
component parts, and the new Kurz 
Kasch dial, obtainable in this country 
from the Rothermel Radio Corporation of 
Great Britain, Ltd., 24-26, Maddox 
Street, Regent Street, London, W.1, is 
remarkable for its simplicity of construc- 
tion. 

A condenser dial 


normally rotates 


‘through 180 degrees, although in this in- 
stance two 0 to 100 scales are set out, each 
occupying half the circumference, though 
increasing numerically in opposite direc- 
tions. By this means the dial is suitable 


/ 


New American dial in which the scale 
reading is viewed through a window in 
a cleanly moulded Bakelite cover. 


for use with condensers where the capa- 
city increase is brought about by either 
clockwise or anti-clockwise rotation. 
Used with a straight line frequency con- 
denser, moreover, the scale rotation can 


be arranged to decrease as the capacity 


is increased, so as to serve as an indica- 
tion of frequency. 

The circular dial is securely attached to 
the condenser spindle by means of an 
expanding collet, and is locked in position 
by tightening a single nut, a form of 
fixing which can be relied upon when the 
condenser is to be calibrated, and where 
any slip between shaft and dial would 


A Review of the Latest Products of the Manufacturers. 


render the scale inaccurate. The dia! 
rotates under a cover which is attached 
to the panel by means of two small bolts, 
and although the bearing for the operat- 
ing knob is supported by the cover plate, 
a smooth movement will be obtained in 
spite of any minor error in the setting out 
of the positions for the fixing holes. The 
drive is through a single grooved wheel 
pressed hard in position by means of a 
bronze spring giving a positive movement 
without backlash. 

The mouldings are of Bakelite, and 
possess a good bright finish, the scale 
being clearly marked with a sharpness 
equal to that of engraving. 

; cooo 
LOW LEAKAGE AERIAL 
INSULATOR. 


A novel form of construction has been 
adopted in the new Link Insulator, a 
pro uct of Mouldensite, Ltd., Darley 

ale, Derbyshire. 

By using three insulating links surface 
leakage is practically eliminated, owing 
to the very small area of contact between 
the links. Movement of the links one 
upon the other, moreover, has the effect 


Mouldensite link insulator. Good insula- 


tion is maintained 
surface contact 


providing only small 
tween the links. 


of keeping the contact surfaces clean 
Overall the insulator is some 73in. in 
length, which, combined with its open 
construction, gives rise to negligible di- 
electric loss, and presents an exceedingly 
low capacity between the end of the 
aerial wire and the halyard. 

The links are of Mouldensite, which 
possesses considerable mechanical strength, 


— — 


while the surface is unaffected by the 
weather, and retains its good insulating 
properties in spite of prolonged exposure. 
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FRETWORK LOUD-SPEAKER 
CABINET. 
The Lissenola loud-speaker unit of 


Lissen, Ltd., Lissenium Works, Friars 
Lane, Richmond, Surrey, has already 
found many applications, and amateurs 
have welcomed the introduction of this 
_loud-speaker action by which they can 


An inexpensive loud-speaker designed by 
Hobbies Ltd., and for which all the 
necessary wood is supplied for home 
construction, 


Interior of the fretwork 
Showing the cardboard flare and Lissenola 
loud-speaker unit. 


loud-speaker 
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construct at a moderate cost efficient 
loud-speakers to suit their particular 
requirements. 

The idea of constructing in fretwork a 
loud-speaker cabinet will make a wide 
appeal, and an attractive design has been 
developed by Hobbies Ltd., of Dereham, 
Norfolk, in which the Lissen movement 
is incorporated. The horn is easily 
constructed from cardboard, and stands 
behind the perforated fretwork grating. 
A parcel containing the pieces of wood 
cut to the correct size for making up the 
cabinet is supplied by Hobbies Ltd., and 
a very attractive instrument can be con- 
structed for an expenditure of less 


than 25s. 
00 300 
CLOCKWORK REMOTE CONTROL 
— 4 SWITCH. 


It is generally considered desirable to 
install an additional pair of leads to 
those used for operating the loud-speaker 
when arranging to control the receiving 
set from a distant point. 
controlling point is to be within a few 
yards of the receiving set it is essential 
to use some form of relay to make and 
break the filament circuit, and it is not 
good practice to pass the constant cur- 
rent which operates the relay through the 


leads which feed the speech currents to 


the loud- ker. Whatever the circuit 
system adopted for remote control a 


difficulty which arises is that with the 
ordinary type of relay the operating 


electromagnet must be energised by a 
steady curent during the whole time 
that the filament circuit is completed. 
The need for passing a constant current 
through the windings of the relay is 
aveided in the Electradix remote con- 
trol switch, a recent product of Electra- 
dix Radios, 218, Upper Thames Street, 
London, E. C.. . 

The clockwork mechanism is con- 
trolled by means of an electromagnet 
which when energised attracts an arma- 
ture which in turn releases a catch, 
setting the pinions in motion. As soon 
as released the catch swings round, 
alternately making and breaking the cir- 
cuit, a positive contact being obtained 
by the drive action of the clockwork. 
In use, therefore, it is only necessary 
to pass a momentary current through the 
windings of the electromagnet, and if 


: Lon don > 


Unless the. 
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operated by a press-button the set wil 
be switched on and off in turn each tim 
the push is depressed. 

The clockwork, together with the ele. 
tromagnet, is mounted on a fibre bas 
and enclosed in an oak box 
Jin. Xx Gin. x24in. One windi of the 
clockwork motor is sufficient to switch 
the receiver in and out of circuit several 
hundreds of times. 
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Radiarc Electrical Co., Ltd., Bennett S. 
V. 4. Catalogue of wireless 
specialities including Sets and accessories 


Bretwood Ltd., 12-18, London Mews, 
Maple St., London, W.1. Leaflet de 
scribing the Bretwood low-loss slow-mo- 
tion S.L.F. condenser. 

eoov 

Arthur Preen & Co., Ltd., Crom 
Works, Cricklewood Lane, London, 
N.W.2. Catalogue of Formo products, is- 
cluding transformers, condensers, couplers, 
plugs, jacks, ete. 

000030 

Elektrizitats-Aktiengesellschaft Hydra- 
werk, Windscherdstrasse 18, Charlottes- 
burg 5, Berlin. Catalogue No. HIE, 
dealing with fixed condensers for all kinds 
of electrical engineering. 


The Electradix 
remote control 
switch, which by 
means of a clock- 
work motor is 
arranged to 
switch the re- 
ceiver in and out 
of circuit without 
the need for a con- 
Stantcurrent 
passing on the 
» switch leads. 


Watmel Wireless Co., Ltd., 352a, Gos- 
well Road, London, E.C.1. Watmel 
components catalogue, describing LE. 
auto-choke, fixed condensers, grid leaks, 
etc. 


0000 
Crawford & Co., Derby Road, West 
Green, London, X. 15. Descriptive 


brochure of Crawford wireless jacks and 


switches. 
oooo 


H. M. Pearce & Co., 89, Fore St. 
Edmonton, London, N.18. Retail list ef 
valve and crystal sets. . 

0000 

A. F. Bulgin & Co., 9-10-11, Cursiter 

St., Chancery Lane, E. C. 4. Season 1925 


1927 price list of Deckorem radio products 


including slow-motion controls, panel 
brackets, transformers, neutralising cen- 
densers, etc. 


B 30 


DECEMBER Sth, 1926. 


rn 


(dae 


AUDASA ERR GN nme aR} ON 


Heil neee eee if i WT il) Wy NPY PMN INMATES ETT AME WANE a R <n | 


38—J. A. Fleming, Pioneer of the Thermionic Valve. 
By ELLISON HAWKS, F.R.A.S. 


N our last instalment we described how the blacken- 
ing of the inside of electric lamps led Edison to 
investigate the cause, and to make the discovery of 

what is to-day known as the Edison effect.“ 

Shortly after Edison’s discovery, J. A. Fleming in 
London took up the question among other problems con- 
nected with electric lamps, and in 1883 he published the 
result of his researches in a 
paper on Molecular Radia- 
tion in Incandescent Lamps, 
followed by another paper 
„On Molecular Shadows ” in 
1885. 

Fleming Investigates the 

Edison Effect. 

In October, 1884, Sir 
William Preece, having ob- 
tained from Edison some of his 
electric lamps with metal plates 
scaled inside them, also turned 
his attention to an investigation 
of the phenomena of the I'dison 
effect. This he decided was 
connected with the projection 
of carbon molecules from the 
filament in straight lines. There 
Sir William Preece let the 
matter rest, just as Edison had 
done, neither satisfactorily ex- 
plaining the phenomenon, nor 
seeking to apply it in any way. 
For the time being, the Edison effect remained as a 
peculiar property of the incandescent lamp, and nothing 
more. 

In 1888 Fleming had some special lamps made at the 
Edison and Swan lamp works. Some were strangely 
shaped, with long glass tubes springing froin the sides: 
others had tubes shaped like the letter I.“ The fila- 
ments were of carbon, bent in the shape of a horseshoe, 
and metal plates were fixed within the bulbs. or in the 
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Dr. J. A. Fleming, F.R.S. 


side tubes. With these lamps Fleming conducted many 
tests of a highly technical nature, which were fully de- 
scribed in various scientific papers to the Royal Society 
and Physical Society. He confirmed Sir William 
Preece’s observations that the molecules discharged from 
the incandescent filament could not pass round a right- 
angle bend, and doubly confirmed the original discovery 

that the molecules travelled in 
Straight lines. 


The First Valve Detector. 


Fleming next enclosed the 
negative leg of the carbon ſila- 
ment in a glass tube, and found 
that the bombardment of electri- 
fied particles was completely 
stopped. By altering the posi- 
tion of the metal plates, he 
learned that he could vary the 
intensity of the bombardment. 
At length he tried placing a 
metal cylinder a round the nega- 
tive leg of the filament, without 
touching it. The mirror 
galvanometer that was being 
used to detect the currents indi- 
cated a strong current, from 
which it was plain that the 
metal cylinder enclosing the 
negative filament received elec- 
tric particles discharged from 
the heated carbon filament. 

Fleming next experimented with electric arcs in the 
open air, and he found that the same phenomenon existed. 
He published the result of these experiments in a paper 
in 1889 On Electrical Discharge between Electrodes at 
Different Temperatures in Air and High Vacua.“ 

In 1889 Fleming was appointed electrical adviser tc 
Marconi’s Wireless Telegraph Company. In this capa- 
city he assisted in solving the technical problem of equip- 
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Pioneers of Wireless.— 

ping the first transatlantic wireless station at Poldhu with 
eléctrical apparatus to transmit across the Atlantic. Until 
that time a wireless signal had not been sent over a 
greater distance than about 100 miles, and, as we have 
already seen, it was realised that to send a signal for 
2,209; miles required high power and a more sensitive 
receiving apparatus. Marconi had improved on the 
coherer as a receiver by inventing the magnetic detector, 
and Fleming realised that if the alternating current could 
be rectified or converted into direct current, it would be 
possible to use the mirror galvanometer of Kelvin to 
register oscillations too weak for known receivers to 
detect. 

With this object before him he experimented with many 
of the rectifiers then in use, including a rectifier made of 
plates of aluminium and graphite, immersed in a solution 
of certain salts. Although this rectifier acted well enough 
for certain purposes when the frequency of the currents 
was low, it was found to be useless for practical purposes. 

Finding that chemical rectifiers were not suitable for 
use with high-frequency currents, Fleming sought some- 
thing that would operate more rapidly as a rectifier. He 
was pondering on the difficulties of the problem when his 
thoughts recurred to his experiments in connection with 
the Edison effect. 
serve the purpose. 

J went to a cabinet and brought out the same lamps 
that I had used in my previous investigations, he tells 
us. My assistant helped me to construct an oscillatory 
circuit with two Leyden jars, a wired wooded frame, and 
an induction coil. We then made another circuit, in 
which was inserted one of the lamps and a galvanometer, 
afterwards tuning it to the same frequency as the first 
circuit. 


Moscow. 
(September 22nd to 26th.) 


He determined to see if this would 
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‘Tt was about five o’clock in the evening wher the 
apparatus was completed; I was, of course, most anwr, 
to try the experiment without further loss of time. W- 
set the two circuits some distance apart in the laborator. 
and I started the oscillations in the primary circuit. 

Jo my delight I saw that the needle of the galvzr~ 
meter indicated a steady direct current passing throw: 
and found that we had in this peculiar kind of electr. 
lamp a solution of the problem of rectifying hich-fr. 
quency wireless currents. The missing link in wireless 
was found—and it was an electric lamp. 


Fleming's Early Valves. 


saw at once that the metal plate should be replace“ 
by a metal cylinder enclosing the whole filament, so as t 
collect all the electrons projecting from it. I accord- 
ingly had many carbon filament lamps made with am 
metal cylinders, and used them for rectifying the hist- 
frequency currents of wireless telegraphy. 

“This instrument I nanied an oscillation valve,’ am 
it was at once found to be of value in wireless telegraph 
The mirror galvanometer that I used was replaced by a. 
ordinary telephone—a replacement that could be mx 
with advantage in those days, when the spark system ui 
wireless telegraphy was employed. In this form m 
valve was somewhat extensively used by Marconi's Te le. 
graph Company as a detector of wireless waves.” 

Fleming applied for a patent in Great Britain o. 
November 16th, 1904, and this patent was subsequent! 
acquired by the Marconi Company, as was Edisan’s 
earlier patent covering the use of the Edison efet.” 


+ 
•—ũ7„—ʒ CY ee ——PRũꝓ— Rye 
7 


NEXT INSTALMENT. 
De Forest Introduces the Third Electrode. 
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many: — K 4MCA, 4MCL. 


4M FL. 
4YAE, 40 MA. 


SYA 
Belgium :—B 08. Js. 


Great Britain:—G 5BV. 5NJ. 5BH, Gallls Heard. E BEN SMA SMEG Sus 
6JP, 6CL, 6ZE. II. S. A. U 1Zz E, E f Readers’ S 200. OTN. L 14 o 5 5 
68. 6DEM. 10 MIB. 7MBT, WIZ, WIR. S 200, OTN, ark 
Trance: — P RO. 8JL? FF 7bW. xtracts from Readers D 7KO, 7XU. 7ZG. Holland : N CP 


FF 9MD, FF 7D S. FW, F8, FM. Argen- 
tine: Brazil: — BZ 1A0, 1BD, 
1AR. 1AW. Miscellaneous : — BN, 
PCRR, RDA, K ODO, K J2, TP AT, 


Logs. 


2CM, 2Y1, 2DY, INC. New Zealand: 


0AZ. AUC, UC. OTH, PCLL. PCMY 
PCPP. PCRR, PCT. 
EAR1O. 
1AW. 


Spain: — EARI- 
Brazil BZ 1AA. 


1AB, 14k 
1BD, 1BI, 2A K. 


2AB. Net: 


Africa: O AN. A5Z. . S A 
L 8K D, JQY, TU IR. PCI. I IDE. T IW : wz o 
K IAR? A 48. T. UI. FRI, SYK, M 5H. SAR, 1AX, 2AC, SAI. Canada:— zxs 4. keia aa 1 
“DJ. 57; OC FP. A 128, ö KE, D7MF. JAR, 2BE, 3XI, 1AC, 2FO. Brazil . SANA. | Revpt: SUC. French AM. 


FAUS, K W9, 0 99. J 2CcU, 
AR2. 
(0-v-1) below 70 metres. 


CALNE. 


6QA, 24G, 1AP, 1BI, SNT, 1AC, 2XA. 
Argentine :—R BA1, DB2. 


Philippine Islands :—PI 1AU. 
tine: R Bl. 


aes thr 
Indo China: HVA. NX 


Morocco :— 


i a ; Japan :—-J 1PP. JRC Others :—SAI 
> ( : B. W. g * — 8 a ’ : ‘ . 0 e D * i 
W. N. Paramonow, 55.1 Crude PIB C2 vaya EA 4VU, RCRL, B 82, F2, AND 
0006 oo e i “wg SG AW. FU IRD, A 1AU. OCR! 
—M ITZ. Miscellaneous :—WIZ, WIK, fraw Lamm DIE. AP i 
Haslemere. NKF, RCRL, NAI, SKA. OCNB, H XD, NTT, PKX, AGB, AGC. 


(October 9th to 31st.) 


U. S. A. U 1AAO. ICMP, 1CH, IRD, 
1BZ, 1MV, IRF, 1BI, 1VZ, 1BEZ, 1A, 
1AFW, IDV, 1BJK, 1CMF, "1PM, 1AME, 
1ADS. 1AMD, 1XJ, 1TZ, 1CMX, 1KK. 
IWL. 1AGA, 2CZR, QASE, 240K. 
20 RB, 2LM, 2AM H, 24 PI. 2EV, 2UF, 
2F. J. 2A PU, 2A NMI, 20 TN. 2A WR, 
2 AES, 2NZ, 2A ST. 3LD, AHA. 3GP. 
3PS, STF, 3TR, 4B N, ARM. 8DON, 
8 BEN, BAGO. Australia :—A 2SH, 


OCNU, LPI, BXY, OHK, OXU. 
(0-v-2 Grebe) on 20-50 metres. 
| H. Misselbrook. 


©0000 
Rugby. 

(October 9th and 21st.) . 
8GI, 


France :—F 8DI, 8JF, 8GL, 
8BVY, 8JN, 8APO, 4BM, 8BW, 8BP, 
8MB, SSR. 8FFR, 8BA, STIS, 82B, 


SRV, 8RVR, 8TOM, 8YNB, 8JO. Ger- 


(0-v-1 Reinartz) no earth. 
M. S. Woodhami 


O 0030 
Wiesbaden. 
(October 17th.) 

G 208, MS, 2NM, 2VS, 2XV, 3BU. 
SIW, 5KU, 5KZ, STZ, 5ZG, 6BT. 6H. 
6HZ, 6IA, 6NF, 6TD, W 14C. 

(O-v-2 Reinartz.) 
E. J. II. Moppett. 
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THE R.K. LOUD-SPEAKER. 


A New Product of the British Thomson-Houston 
Company. 


F the many sound-reproducing de- 

vices available to the wireless 

engineer none gives quite the same 
results as the small coil-driven cone used 
in conjunction with a baffle. The cone 
is generally mounted on the free edge 
principle, i. e., the outer edge, instead of 
being rigidly supported, is suspended on 
a flexible flange of rubber or other resi- 
lient material. As a consequence the 
cone moves as a whole with a piston 
act ion, and is not subject to distortion 
due to surface waves travelling over the 
material of the cone. A bafffe is used 
to prevent the flow of air between the 
front and back surfaces of the cone, 
which would otherwise short-circuit the 
air displacements due to the low tones. 


Credit for the development of loud- . 


speakers of this type on a commercial 
basis is due to Messrs. Chester Rice and 
Edward Kellogg, of the General Electric 
Company of America, The original instru- 
ment as sold in America was described in 
an article by Dr. N. W. MeLachlan in the 
issue of The Wireless World for Novem- 
ber 4th, 1925. The British Thomson- 
Houston Co., Ltd., have acquired the 
manufacturing rights for this country, and 
have produced a combined amplifier and 


Fig. 3.—The loud-speaker movement. 


loud-speaker which are mounted together 
in an attractive cabinet (Fig. 1). 
Naturally the inclusion of a special 
amplifier has enhanced the price of the 
instrument, but undoubtedly the B.T.H. 
engineers are justified in insisting that 
the loud-speaker shall be used with a 
suitable input. A separate receiv- 


Fig. 4.—Amplifier for D.C, mains, 


ing set is, however, necessary, and 
the amplifier has been designed to take 
the output from any receiver of good 
design incorporating one stage of L.F. 
amplification. 

The loud-speaker amplifier is a single 
stage of two Bil power valves in parallel, 
coupled through a transformer to the out- 
put of the receiving set. No additional 
H.T. or L. T. batteries are required for 


Fig. 2.—Rear view with cover removed. 


this amplifier, as it is designed to work 
off the electric light mains. Two types 
are available, one for use with D.C. 
mains (Fig. 4), and the other for A.C. 
mains (Fig. 5). In the latter type two 
additional valves are incorporated for 
rectification. 

The loud- speaker illus- 


movement is 


— —— — — 
—— — — = 


— 


— 
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Fig. 1.— Complete loud-speaker — 
amplifier. 


trated in Fig. 3. The principle feature 
of interest is the magnet system supply- 
ing the permanent field surrounding the 
moving coil. Instead of the usual pot 
clectro-magnet, an arrangement of eight 
flat bar permanent magnets has been 
adopted, thus saving the current taken 
by field coils, and making the movement 
equally applicable for use with A.C. or 
D.C. mains. 

The front of the cabinet in which the 
loud-speaker is incorporated constitutes 
the baffle which prevents short-circuiting 
of the low tones. 

Visitors to the National Radio Exhibi— 
tion had an opportunity of judging the 
excellent quality of the R.K. loud- 


‘speakers, four of which were installed 


near the B.B.C. studio in the gallery. 

It is interesting to note that the R.K. 
equipment has been adopted by the 
Brunswick Company in the gramophone 
reproducing instrument known as the 
Panotrope, to which reference was 
made in Broadcast Brevities’’ in the 
issue of October 13th, 1926. 
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Fig. 5.—Rectifier and amplifier for A. C. mains. 
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B.B.C.’s Receiving Developments. 

Mr. H. S. Walker, of the B.B.C., lec- 
tured on Recent Developments in 
Broadcast Receiving Apparatus,“ before 
a large and appreciative audience at a 
meeting of the Kensington Radio Society, 
on November 11th. Special interest Was 
taken in the B.B.C.’s own receiver, which 
Mr. Walker described in detail, and the 
discussion, in which Mr. Maurice Child, 
Mr. Perham, and Major Peebles took 
part, showed, by its pertinent and 
friendly criticism, how closely the lec- 
turer had been followed. 

A feature of the meeting was the pre- 
sentation to Mr. J. H. Reeves of a silver 
inkstand in token of the Society's esteem 
and affection. Major Peebles, who pro- 
posed that Mr. Reeves should be made 
an honorary life member, thanked him 
for all that he had done for the Society 
in the past. In acknowledging the pre- 
sentation, Mr. Reeves said how much he 
appreciated it, and remarked that any- 
thing he had done for the Society had 
given him the greatest Pa 

Hon. secretary : Mr. G. T. Hoyes, 29, 
N 8 Phillimore Place, Kensington. 


0000 
Loud-speaker Distribution. 

The Auto- Broadcast System of head- 
phone and loud- speaker distribution for 
institutions, hospitals, and other large 
buildings was explained and demonstrated 
in a fascinating manner by Mr. Madden 
Gaskell at the last meeting of the Taun- 
ton and District Radio Society. 
Gaskell had gone to great trouble in 
wiring the hall to different points with 
three-way lead-covered cable. Loud- 
speakers and telephones could be plugged 
in at these points without the least dis- 
turbance or diminution in volume. 

A control loud-speaker was operated 
close to the distribution board irrespec- 
tive of the line speakers, but a pilot Inght 
continued to glow as long as anyone was 
listening on the distribution lines. 

The entire system was demonstrated on 
a seven-valve superheterodyne, a con- 
siderable number of stations being heard 
both on loud-speakers and ‘phones. 

Hon. secretary : Mr. E. Scott Settering- 
ton, 61, Addison Grove, Taunton. 
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Valve Manufacture Explained. 


A lecture on Shortpath’’ valves by 
Mr. T. Franklin provided an interesting 
evening at the Muswel] Hill and District 
Radio Society's meeting on November 
17th. The speaker gave much valuable 
information concerning the manufacture 
of these valves, and provided helpful ex- 


Mr. 


de paid for. 


planations of such terms as amplification 
factor and anode impedance. An inter- 
esting discussion followed the lecturer's 
description of the means adopted for 
obtaining the high amplification given 
by the Blue Spot valves of the series. 

The Society is already planning as far 
ahead as March, 1927, and many ex- 
tremely attractive features have been 
arranged. Full particulars of member- 
ship can be obtamed from the hon. sec- 
retary, Mr. Gerald S. Sessions, 20, Gras- 
mere Road, Muswell Hill, N.10. 
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Drilling Glass Panels. 


Many visitors to the recent Wireless 


Exhibition organised by the Tottenham 
Wireless Society admired the highly effi- 
cint receiving set mounted on a plate 
glass panel and housed in a handsome 
cabinet. The maker of this set, Mr. 
D. C. Brown, gave a lecture demonstra- 
tion, at the society’s last meeting, on 
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FORTHCOMING EVENTS. 


WRONESDAY, DECEMBER 8th. 
Tottenham Wireless Society. At 8 pm. At 


10, Bruce Grove, N.17. Lecture: 
“Radio and Broadcast,” by Mr. D. 8. 
Richards. 


Barnaley and District Wireless Association. 
At 8 p.m. At 22, Market Street. De- 
monstration on transmitter. 

Edinburgh and District Radio Soctety.—At 
8 p.m. At 117, George Street. One 
Valve and Crystal.“ by Mr. J. Taylor. 

Muswell Will and District Radio Society.— 
At 8 pm. At Tollington School, 
Tetherdown. Lantern lecture: Develop- 
ments in Broadcasting.” by Mr. J. H. A. 
Whitehouse (of the B.B.C.) 


FRIDAY, DECEMBER 10th. 

Radio Erperimental Society of Manchester. 
—At the Atheneum. Lecture by Messre. 
Dubilier, Ltd. 

Leeds Radio Society.—At 8 p.m. At Col- 
linson's Cofi, Wellington Street. Super- 
sonic Heterodyne Demonstration, by fe- 
presentative of Igranic Electric Co.. Ltd, 

Sheffield and District Wireless Socicty.—The 
Month's Wireless News. Conducted by 
Mr. W. Burnet. 

Bristol and District Radio Socicty.—Annual 
(eneral Meeting. 


; SATURDAY, DECEMBER ſitn. 

“Wireless World" Lecture in Glasqgow.—At 
8 p.m. At the McLellan Galleries, Sau- 
chichall Street. Lecture (with Demon- 
atrations): ‘ Quality in Broadcast Recep- 
tion,” by Dr. N. W. McLachlan, M. I. E. E. 
In the chair: Prof. G. W. O. Hore, 
D.Sc.. M. I. E. E. (See wade 770.) 


Gun DAv. DECEMBER 13th. 

Croudon Wireless and Physical Socriety.—At 
7.15 p.m. At Phaniz House. 128a. 
George Street. Annual General Meeting. 
At 8 p.m., Talk on One or Two Funda- 
ae ae? Governing Wireless,” by Mr. 

. C. Dale. 

Institution of Electrical Engineers (Mersey 
and North Wales Centre).—At 7 p.m. 
At the Laboratories of Applicd Electri- 
city, The University, Liverpool. Lecture: 
“The Making of a Radio Valve,’ by 
Messrs. H. W. Edmundeon and G. B. 
Robertson. 

Southport and District Radio Society.—At 
St. Andrew's Hall, Park Street. eview 
of ‘' The Wireless World.” 
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“ Drilling Holes in Glass. He first gave 
advice as to the most suitable kind a 
glass to use and then described hew ts 
make the necessary drilling tools quite 
cheaply. Several small soles suliabs 
for terminals, screws, etc., were qakil 
and cleanly drilled in a piece of plate 
glass, and the lecturer then gave a fal 
description of the copper bit method ci 
drilling large holes such as those neo 
sary for condenser and rheostat bushe: 
He then surprised the audience by dril- 
ing a perfectly clean zin. hole in ates 
two minutes! ; 
oo0oo0o0 


Morse Classes in Croydon. 

Wireless amateurs in the Croydon d» 
trict may be interested to learn that th 
Croydon Wireless and Physical Society 
has regular Morse classes on Monday 
evenings. Visitors are welcomed, and 
full particulars of membership are arai- 
able from the hon. secretary, Mr. H. T. 
P. Gee, Staple House. 51 and 52, Chae 
cery Lane, W.C.2. 

0000 . 


Institute of Wireless Technology. 

At a meeting of the Institute of Wire 
less Technology, to be held this evening 
(December 8th), at the Engineers’ (lab. 
Coventry Street, W., at 7 o'clock, 
Mr. W. A. Chambers will read à 
paper entitled. A New Rectifier-Amph- 


fier for Broadcast Reception of High 
Quality.” l 
Information respecting forthccmmg 


Institute meetings may be obtained irr 
the hon. asst. secretary, 71, Kingsway, 
London, W.C.2. 
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All About Valves. 

Mr. N. P. Hinton, chief wireless e- 
ineer of Messrs. Metrovick Supplies, 
td., gave an exceedingly comprehensive 
lecture on the subject of valves and the 
history at the last meeting of the Bristol 
and District Radio Society. 

The lecturer first spoke of the Ediscs 
effect, the application of this pheno 
menon by Fleming to the detection c: 
radio signals, and the subsequent add: 
tion by de Forest of the third electrode. 
Mr. Hinton then dealt with the masy 
ramifications of valve research, touching 
upon the tuned anode circuit, the bslare, 
ing of valve capacity, and the us d 
amplification formule. Not content wit 
giving an exhaustive account of rahe 
phenomena, the lecturer then discussed 
variable condensers and various 
of coupling, providing a mass of weld 
information. 

Hon. secretary: Mr. S. J. Hurley. &. 
Cotswold Road, Bedminster, Bristol. 
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SUPERSONIC TRANSFORMERS. 


PART IV. 


Circuits Using Iron=cored Supersonic Transformers. 
By N. W. McLACHLAN, D.Sc., NM. I. E. E., F. inst. p. 


HE various modes of arranging superheterodyne 

circuits have been treated so frequently in the 

pages of this journal that any comments now would 
be superfluous. So far as circuits are concerned, the 
H.T. 60 TO 200 


LOCAL 
J OSCILLATOR 


Fig. 19.—Circuit diagram of superheterodyne receiver using iron-cored transformers for 
supersonic amplification. Transformer connections are as follow: O.P. to anode, I.P to +H.T., 
O.S. to grid, I.S. to filament via grid bias battery. In practice a choke-condenser combina- 

tion would be used to avoid D.C. in the loud—-speaker. best 


chief point with iron-cored supersonic transformers is to 
get selectivity and large magnification without oscilla- 
tion. The first can be obtained (a) by suitable design 
of the transformer so that, for any given optimum wave- 


7 
length, the inductance I., and the ratio ＋ are small 


1 

[C large]. In this case a valve of fairly low internal 
resistance can be used without flattening the ampliſication 
curve too much; (b) by using a valve of high internal 
resistance, the effect being as shown in preceding parts. 
Here one must guard against oscillation when several 
transformers are connected in cascade. In this case, 
where the ‘‘ mn value of the valve will be relatively 
large, it might be preferable to reduce the turns ratio so 
that the magnification per stage is brought down to a 
normal figure. The reduction in wavelength due to re- 
duced secondary turns can be corrected by the addition of 
a condenser to the primary. 

So far as the prevention of oscillation is concerned, 
there is no reason why the neutrodyne principle should 
not be adopted. The design of the windings would have 
to be carefully considered. In this respect it is some- 
times useful to incorporate a damping resistance next to 
the grid, as shown at R, valve V, of Fig. 19. This 
damps out local oscillations in circuits where the valve 
capacity is active, but should not be used unless abso- 
lutely necessary.“ Another precaution is desirable inas- 
much that the iron-cored transformers should be screened 
efficiently. 


It is better to stop the oscillation by reduced magnification 
per stage. ; 


B 4I 


A straight circuit is shown in Fig. 19, which gives good 
magnification and good quality when using two supersonic 
4:1 transformers. Selectivity is secured chiefly by the low- 
resistance frame, and the two tuned anode circuits which 
follow. The data pertaining 
to Fig. 19 are set forth in 
detail in Table X. Taking 
the product of the amplica- 
tion per stage given in the 
table, and assuming the 
power valve to be a D. E. 5, 
the total voltage magnifica- 
tion from the grid of V, to 
the anode of V, is nearly 35 
million? Greater magnifica- 
tien and selectivity could be 
secured by using D. E. 55 
valves from V, to V, but 
difficulty might be experi- 
enced in holding the set 
down, i. e., in avoiding 
oscillation, unless special 
precautions were taken. For 
quality V, and V. 
would be resistance coupled, V, would be a D. E. 5 and 
V, a D. E. 5A. The magnification would then be about 
4 million. 

By the addition of a detector and a second local oscil- 
lator to precede valve V, of Fig. 19, the set can be 
employed for the reception of short waves below 100 
metres. An open aerial is used prior to the detector, 
which latter is coupled to the grid of V, by any suitable 
means. Probably one or more suitably placed switches 
will serve to convert the set from short wave to broad- 
cast wave. If the signal strength is too great, no trouble 
will be experienced in effecting a reduction. 

There is no reason, of course, why reflexing should not 


H.T. 150 TO 200 


llf 


be incorporated at supersonic frequency. Some enthu- 


ASYMPTOTE 


TION | 


Sm 


| AMPLIFICA 


FREQUENOY 

Fig. 20.—Curve (full line) for transformer devoid of capacity 

resistance and leakage. The dotted line shows the effect of 

increasing resistance and decreasing inductance due to eddy 
currents in the core plates. 

3 Allowing for a modulation coefficient of 0.2 at the detector, 
the net magnification is 7x10*. The effect of valve capacities 
will modify these figures. In some cases adjustment of the 
transformer wavelengths may be necessary. 
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Supersonic Transformers, Part IV.— 

siast might like to make a double reflex circuit in which 

one valve amplifies at three different frequencies. 
Summary. 

(1) Thin iron can be used with success in the design 
of intervalve transformers for the magniſication of 
currents of supersonic frequency. 

(2) At any given optimum wavelength the breadth of 
the top of the amplification- frequency curve is greater 
the lower the internal resistance of the valve. 

(3) With any given valve and primary winding the 
breadth of the top measured in cycles per second in- 
creases with decrease in the optimum wavelength (in- 


Wireless 
World 


DECEMBER 8th. 192. 


perties of the magnetic material. It increases vita t: 
frequency, i. e., at shorter wavelengths. The thinner te 
magnetic material and the higher its resistivity, withe: 
sacrificing = differential permeability, the smaller ve 


value of ~~ at any definite frequency, and the grate 


15 
the inidtictance for a given volume of magnetic mate:i ° 
For any given optimum wavelength and turns ratio 1% 
is accompanied by a reduction in the effective proven 
capacity, and results in greater amplification. 
(7) The optimum wavelength depends upon the nii- 
tions of reception, and no rigid rule will be laid 6 
on this score. In general, however, the turns ratio wi 


TABLE X.—Data For Fia. 19. 


Anode Rectifier. 


V, (D.E.3). V, (D.E.3B). 


C= Neutrodyne condenser. 


V, (D.E.3). 


Anode Rectifier. 


V, (D.E.3). V, (D.E.3B). 


v. (D. E.. 


Transformer | L;= 


Grid. leak = 0.25 Mn | Grid leak = 0.25 Ma iron-cored choke ! Grid leak I te 
R, = Damping res. = 300 | C. L. adjusted to A=9000 | Transformer No. 2= No. 2. of 200 to 600 henries.| 2 Ma. 
ohms. metres. C, = 0.0003 4:1] ratio with A= Coupling condenser to | Transformer 23:1 
L, = Coil in two halves, to 0.001. C, may be 9,000 M. V, = 0.1 mfd. mica. Ideal, 
wound right and left- increased and L, de- If desired, the choke 
handed to be astatic. creased to reduce any can be replaced by 
Inductance = 220 H. tendency to oscillate a resistance of 0.1 
= 0.0005 mfd. (reduces mag.). L, is an to 0.2 Ma 
Coupling condenser to V, = astatic pair of flat coils 
0.004 mfd. mica. of low resistance. 
Coupling condenser = 
0.004 mfd. mica. 
Approximate 
Amplification 4 8 17 17 12 50 


crease in optimum frequency due to reduction in secondary 
turns or in C,). 
(4) The step of a transformer at its optimum wave- 


„Ce Thus, 
I 
approach the turns ratio s, it is imperative that the quan- 


The 


length is 


tity shall be small compared with unity. 


4 
I., 
. |. i 
which pertains to the transformer alone, can 


“1 
be regarded as a measure of its qualities. For high 
magnification it should be as small as possible. 


(5) At any given optimum the breadth of the top de- 


factor 


Te : : 
I. For any given 


g) 


pends upon the value of C, and 


a < ‘ 8 
ratio —— the smaller C, the wider is the top. This 


L, 


amounts to saying that L, should be large. For any given 


x 7. : 
value of C, the greater J the flatter is the top. In 


Its value is kept down 
(b) reduced turns ratio, 


practice the limit is set by C.. 
by (e) constructional methods, 


(c) high quality magnetic material. is increased by 


Te 
L, 
reducing the optimum wavelength. Thus the design is a 
question of balancing out the various factors to arrive as 
nearly as possible—with the materials at our disposal— 
at any required result. 


r re 2 
(6) The value of TT depends upon the magnetic pro- 
oh 


in order that the step shall! 


require reduction as the wavelength decreases. so thx 


Te 8 
—— does not become excessive. For any 


8 
L, 
desired performance the higher the quality of the mæ 
or other magnetic material employed the shorter can te 
the optimum wavelength. 

(8) The influence of a small amount of leakage. 827 
10 per cent., is of minor importance, although it detracts 
somewhat from the efficacy of the transformer. With 
large leakage of the order of 50 per cent., and a valve ef 
moderate internal resistance, the result is to reduce de 
step and to flatten the amplification curve (provided the 
effective capacity is much smaller than for a transform 
of equal optimum wavelength with zero leakage). West 
a valve of very low internal resistance there is leakage 
resonance resulting in a relatively decided peak to t? 
curve. 

(9) It can be deduced that the performance of a traz:- 
former of zero leakage, capacity, and resistance woul! 
be of the form portrayed in Fig. 20. The cut-off pe:st 
would depend upon the primary inductance and the in- 


the value of 


The smaller ahs the ioner 


ba 
If coil resistance be assumed ar 


ternal resistance of the valve. 
the cut-off frequency. 


ae Coe ae 
the ratio - increased sufficiently rapidly with the f- 


L, 
quency, the curve of Fig. 20 would droop, as shown be 
the dotted line. 


There is a lower limit to the reduction in thickness an 32 
to the increasing proportion of insulation in the eross-seet + 
of the core. 
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ALVEs of the type having a box-shaped 
V an M“ filament appear to be rapidly increasing 
in popularity, for the reason, no doubt, tnat the 
peculiar construction and arrangement of the electrodes 


enable a really first-class valve to be turned out at a 


popular price. It would appear that it is no longer neces- 
sary to use a valve taking a filament current of more than 
o. 1 ampere in any but the output stage of a receiver, and 
the remarkable thing is that the valves to which we are 
referring have several excellent characteristics. 
Specimens of the valves sold by the Electron Co., Ltd., 
known as Six-Sixty ” valves, were obtained for test, and 
the results are given in the tables. These valves resemble 
the Mullard PM valves in construction and perform- 
ance. The SSza H.F., for instance, is a 2-volt valve 
taking a heating current of o. 1 ampere, its average A.C. 
resistance being 27,000 ohms and its amplification factor 
15. Type SSro is a 2-volt power valve and can be used 
in the output stage of a receiver with an anode voltage of 


Type 8822 H.F. 


Filament current 0.1 Ampere. 
Total emission 8 milliamperes. 


Filament voltage 1.8. 
Anode voltage 50-100. 


A.C. Ampli- 


Anode l Grid bias Resistance fication 
Voltage. Volts. Ohms. Factor. 
50 0 15.4 
75 —1.0 14.2 

100 ~1.5 15.8 


Type 889. 


Filament voltage 5.5-6.0. Filament current 0.1 ampere. 
Anode voltage 50-125. Total emission 25 milliamperes. 


a TEES — — —— — —— «Ee 


Anode A. C. Ampli- 

Ve 125 Current. Grid Bias. Resistance. fication 

orage. Milliamperes. Volts. Ohms. Factor. 
50 0 28,600 12.5 
75 —1 27.200 13.1 
100 —2 26.300 14.8 
125 —3 23,600 13.2 


100 and a grid bias of negative 9. When used under these 
conditions the A.C. resistance of the valve tested was 
found to be 11,500 ohms, and its amplification factor 6. 


Six-volt Valves. 


In the 6-volt range are two valves, the SSg and SSrr. 
Type SSọ is suitable for use in H.F. transformer coupled 
stages, as a detector, and in all low frequency stages 
except the output stage. Here a valve of the SSrr type 
is fairly suitable, although it would be better to employ a 
valve having a characteristic such that with an anode 
voltage of, say, 120, a grid bias of at least negative 9 
is required. Full details of the four ‘‘ Six-Sixty valves 
tested appear in the tables, but before leaving them we 
would refer to the method of identifying the valves. Type 

8871, for instance, conveys very little; would it not be 
better, and just as easy, to call the valve an SS610 (six 
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volts, o. 10 ampere), or by some other name connecting 
the valve with its filament characteristics ? 
The Cosmos SP55” Valves. . 

The SP55 Blue Spot valve was, we believe, designed for 
resistance-capacity coupled amplification, and on test was 
found to be very suitable for the purpose. As shown in 
the table, the valve tested had an A.C. resistance of 77, ooc 


Type 8810. 


Filament current 0.15 ampere. 
Total emission 20 milliamperes. 


Filament voltage 1.4-1.8. 
Anous voltage 50-100. 


Anode Anode. AC, Amp'i 
Voltage Current. Grid Bias. Resistance fication 
Be Milliamperes. Volts. Ohms Factor 
50 1.83 —3 12,000 6.25 
75 2.5 —0 11.700 6.0 
100 2.96 —9 11.0 0.0 
Type 8811. 


Filament voltage 5.5-6.0. 


Filament current 0.1 ampere. 
Anode voltage 90-100, 


Total emission 30 milliamperes. 


Kade Anode A. C. Ampli- 
Volta 8 Current. Grid Bias. Resistance. fication 
8 Milliamperes. Volts. Obms. Factor. 
50 2.15 z1 13,000 9.1 
80 3.4 —2 9,950 9.1 
100 4.61 =g 9,650 9.25 


ohms and an amplification factor of 34, when the anode 
voltage was go, a usual value. Such a valve is suitable 
for anode or grid circuit rectification, and may be used with 
choke coupling provided the choke has an inductance of 
well over 100 henries. 

The SP55 Red Spot valve is a low impedance valve 
suitable for use in the output stage of a set. When testing 
specimen valves it was found that it was advisable not to 
exceed the rated anode voltage of 120. Both types ot 
valve, the Blue and Red spot, do not give grid current 
until the grid is made about 1.4 volts positive. 


Type 8588 Red Spot. 


Filament current 0.25 ampere. 
Total emission over 50 milliamperes 


Filament voltage 5.5. 
Anode voltage 30-120. 


Anode ALC. Ampli 
vane. Current. Grid Bias. Resistance. fication 
ne Milliamperes. Volts Ohms. Factor 
48 3.1 — 1.5 5,550 4.86 
60 3.7 — 3 5,550 5.2 
900 6.4 —6 5,260 5.61 
120 9.9 —9 4,600 5.1 


Grid current starts at + 1.4 volts grid bias. 


Type SP55 Blue Spot 


Filament current 0.09 am 


Filament voltage 5.5. pre 
Total emission ovcr 20 milliamperes. 


Anode voltage 60-120. 


Anode A. C. Ampli- 

9 1 Current. Grid Bias. Resistance. fication 

8e. Milliamperes. Volts. Ohms. Factor. 
60 0.17 0 125.000 31.2 
90 0.15 0 77,000 33.7 
120 0.9 0 13,500 32.2 


Grid current starts at +1.4 volts grid bias. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


A Dual Amplification Scheme. 
(No.. 258,927.) 


Application date, June 25th, 1925. 

A rather peculiar form of dual ampli- 
fication circuit is claimed by J. Sieger in 
the above British Patent. The circuit 
appears to be of the type in which in- 
coming oscillations are rectified by a 
crystal, the low-frequency potentials be- 
ing passed on by a transformer to the 
grid circuit of a valve which further 
amplifies them, the valve also being used 
to introduce a reaction effect into the 


tuned circuit. which is also connected to 


Valve-crystal reflex circuit. 
(No. 258,927.) 


the grid circuit of the valve. Thus, the 
invention should be quite clear from the 
accompanying illustration. Here it will 
be seen that an inductance L,, such as a 
frame aerial, is tuned by a condenser Ci. 
Potentials across this tuned circuit are 
rectified by the crystal detector D, the 
rectified potentials being passed on by a 
low-frequency transformer T to the grid 
circuit of the valve V, through another 
inductance I, which is coupled to the 
frame aerial or inductance L,. The anode 
circuit of the valve contains a high-fre- 
quency choke L, and the usual anode 
battery and telephones P. A reaction 
condenser C, is included between the 
anode A and one side of the inductance 
L,. If the circuit is carefully followed out 
it will be seen that the two inductances 
are respectively connected in the grid and 
anode circuits of the valve, capacity re- 
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action being obtained ‘by means of the 
condenser C.. A. further feature of the 
invention is the inclusion of a resistance 
R, which is connected across the detector 
D. The object of this resistance is to 
stabilise the set and prevent it breaking 
into oscillation too readily when the crys- 
tal contact is altered or affected by vibra- 
tion. 
0000 
Lissen Transformer. 
(No. 258,710.) 


Application Date, July Bth, 1925. 

The construction of the Lissen ”’ 
transformer is described in the above 
British patent by Lissen, Limited, and 
R. P. Richardson. ‘The invention con- 
sists essentially in the use of a special 
type of nipulded bobbin, which is pro- 
vided with slots for the purpose of hold- 
ing the laminated core in position. The 
general nature of the transformer can be 
gathered by reference to the accompany- 
ing illustration, in which it will be seen 
that a bobbin of ebonite or other moulded 
material E is provided with the usual 
winding space containing the two coils 
W. The flanges of the bobbin are more 
solid than those normally employed, the 


L.F. transformer construction. 
(No. 258,710.) 
lower flange constituting the base of the 
transformer on which the terminals T 
are mounted. The core C is composed of 
“U” shaped and “T” shaped stamp- 
ings, which are assembled in the normal 


way, and the two flanges are pro- 


vided with longitudinal slots through 
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which the core stampings can pas, sé: 
cient stampings being used to fi! tie 
slots entirely. The stampings are th= 
kept in position by means of two plas 
of brass or similar material B, whe 
are secured by means of screws S 


9 09 300 
An Underground Aerial. 
(No. 256,837.) 
A pplication Date, Dec. 2ad, 19%. 

J. D. Gibson and J. R. Gibson deb 
in the above British patent the constr: , 
tion of an underground aerial. Usos 
ground aerials, of course, have been en., 
ployed for some time, and the nere! 
of the invention lies in the constroctt: 


Underground arial system. 
(No. 256,837.) 
of the particular aerial, the nature“ 
which can be gathered by referring ' 
the accompanying illustration. It © 
be seen that the aerial comprises a c., 
ductor C, insulated by means of suita 
insulating material M from a lead“ 
similar sheath L. This sheath is not &. 
tinuous, but is divided into two porto 
Where a break in the sheath oecun d: 
gap is filled with other insulating "° 
terial I. A further feature of the Fe 
tion is the electrical connection of 
two portions of the sheath by 2 of" 
strip or wire W. The imbedded m 
the aerial is covered with a lead cap 
The other end of the aerial is tabe `! 
through the surface of the ground. 55 
led to the receiving set. In amir 
modification of the invention the 
may terminate at the surface of . 
ground, and be connected to tbe °" 
an ordinary wire. 
BH 
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Advertisements for The Wireless World are only accepted from firms we b-ieve to be thoroughly reliable. 


The B.4.H. Valve has been pro- 
duced, after long research, as a 
companion to the B.4., the finest 
power amplifier ever designed. 


Both these valves take 6 volts 


0.25 ampere on the filament and 
can be used without resistance 
on a 6 volt accumulator. In a 
multi-valve set, the B.4.H should 
be used in the H.F., detector and 


Filament Volts. . 6 
Filament Current 0.25 amp. 
Anode Volts 60 to 120 
Amplificat on Factor 20 
Impedance . 28,000 ohms 


THE WIRELESS WORLD 


early L.F. stages, and the B.4. 
in the final L.F. stage. For those 


who use 6 volt accumulators, 


the B.4.—B.4.H. is the most 
eflicient combination of valves, 
giving a large volume of un- 
distorted sound at a low current 
consumption. If you have a B.4. 
buy a B.4.H. If vou haven't, buy 
both. Ask your dealer to- day. 


REE STATE) 


Sold by all Good Radio Dealers 


The Beet (AA Thomson Houston Co: Led 
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ut it there/ 1 


this Christmas ! 


ERE are a few selections from the extensive and all-embracing 
range of E CA Wireless Specialities. Famed for their 
unfailing reliability and efficiency they are absolutely certsin to 

delight any wireless enthusiasts who may receive them at presents 

this Christmas. There are scores of novel components described 
in Catalogue 573/4, which you can obian free on application. 


THAT'S THE PLACE 
FOR A BRITIMAX. 


The Britimax Super, the final 
word in Transformer design, 
is British throughout and 
guaranteed. 

Amateurs and experts alike 
have proved the worth of the 
Britimax Super, which justly 
claims to be the equal of any 
transformer on the market, 
irrespective of price. 


THE EFESCA 
REGENERATIVE 
AERIAL TUNER 


ha» an inductance equal to a 
whole range of plug-in type coils, 

from No 30 to No. 400. In 
addition to possessing the tuning 
ran e of a Ww — ca of coils in a 
single sel'-contained unit, it has 
the followin advantares:— a 
torn of the switch covers both 
low and high wavelenrths; 
obviates the bother of choosing 
coil combinations ; losses elimina» 
ted; reaction 1 nder perfect con- 
trol; convenience to mount and 

simple to operate. 


Price, Complete, 35 


Sold by all dealers, or direct from: 
BRITISH GENERAL MANUFAC- 
TURING CO., LTD.. Radio Works, 

Tyrwhitt Road, Brockley, S. E. 4. 


Phone Wires : " Suapertran, 
Lee Gre-n 2404 Lewis, London.’ 


THE EFESCA 
‘“*PURAVOX ” 
LOUD SPEAKERS 


are constructed with specially 
robust pole piece carriers, fitted 
with fine adjusting screw with 


positive stops The Resets ia 
symmetrical and acoustically 
orrect in desim; the princ iple 
empio yed ensuring quite ex- 
eptional purity and volume. 
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H.T. MONOBLOCK 
ACCUMULATOR 
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Standard Model 80 
Medium — — 48 
New Junior - — 38 


Miniature 


~ 


SSC CSR SR EP eer eee eee ee ee ee oe. 


a. 4 


THE DESIGN OF THE “VARTA” H.T. 
MONOBLOCK APPEALS TO THE THINKING 
MAN. EVERY PRECAUTION IS TAKEN TO 
ENSURE PERFECT FREEDOM FROM SELF- 
DISCHARGE. THE EBONITE GREASE-GLANDS (A 
PATENTED FEATURE) ENTIRELY REMOVE ALL 
CHANCE OF SURFACE LEAKAGE. WRITE FOR 
OUR TREATMENT BOOKLET, OR LISTS; A PC 
WILL DO ——BUT 


BE WARE OF INFERIOR IMITATION 
20 VOLT MONOBLOCK e 


11/- 9 


to VOLT MONOBLOCK 9 


EFESCA HEADPHONES : 


— 
ur and e venly * 
* 


itehed iu ton They provide » 
be bannen repr duction and full s 
ol ie of soun d. j iv ohms with 7 
` Cora, ~ 


Reduced to 15/- pair. : 


Ask your retailer, or write to-day for 
CATALOGUE 573/4 of EFESCA Components, 


with diagrams illustrating their use and various circuits, It is more 
than a list—it is a fne 72-page book of great value, containing much 
technical information, which you will greatly appreciate. 


FALK, STADELMANN & CO., Ltd. 
83/93, Farringdon Road, LONDON, E.C.1, 


and at Glasgow, Manchester, e 
Newcastle and Dublin 


ec, iri 
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Mention of The Wireless World,” when writing tg advertisers, will ensure prompt attention. oft 
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Relay Stations to Go ?—The Regional Scheme—Faulty Organ Transmission 


781 


Woman Listener—Daventry Concerts in Prague—The Uses of Advertisement. 


|Back to the Melting Pot? 

At the moment of writing, the Geneva 
scheme appears to have reached an unex- 
ectedly parlous state. Deliberations have 
een resumed at Geneva, whither Capt. 
Eckersley and other lights of the Euro- 
pean ether have suddenly repaired with 
all speed. The Union at Geneva is, of 
course, concerned with the European 
‘position as a whole, whereas most of us 
in Britain are chiefly, anxious to set our 
‘own house in order. 
E , 0000 
‘Relay Stations in Trouble. 

One fact emerges crystal clear from the 
ð welter of the past two or three weeks, 
T that the British relay stations show 


a decided “ incompatibility of tempera- 

ment when working on the common 
wave of 288.5 metres. This is hardly sur- 
H+ prising, in view of the preliminary test, 
which was reported in The Wireless 
= World of October 20th. Several corre- 
spondents were appalled at the confusion 
which was then evident, and one writer 
‘described the attempt as pande- 


monium.“ 
) 0000 


Another Change-over. 
On Sunday last another wavelength 
revision took place, certain of the British 
stations, including the relays, being in- 
volved. 
The revised wavelengths are as follow : 


+ 


Heri sed. Preteni : 
Aberdeen  ............ 500 i 
Birmingham se 491.8 481.8 
Bournemonth ...... 326.1 306.1 
Bel fat 306.1 288.5 
Edinburgin 294.1 288.5 
Liverpool .. ........ 297 288.5 
Bradford 254.2 294.1 
Leeds 277.8 297 
Nottinghaw ......... 275.2 288.5 
Sheffield EE SER 272.7 288.5 
Plymouth .. IRS 400 822 288.5 
If the British wavelengths require 


revision at such an early stage, what 
must be happening on the Continent? 
000030 


The Knell of the Relay? 


An idea seems to be gaining currency 
that the days of the relay stations are 
numbered. I understand that it is not 

' unlikely that the Corporation may press 

forward the regional scheme with greater 
promptitude than was originally ex- 

` pected, in which case some, at any rate, 
of the relay stations would disappear 
next vear. 
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Tell It Not in Gath! | 


Talking about the regional scheme, 
which we have heard discussed off and 
on for nearly a year, one question that 
has been kept very dark is that of cost. 


What would be the cost of such. a scheme 


as Capt. Eckersley had in mind when he 
was discussing the subject in the autumn 
of 1925? Broadly, he hinted at ten main 
regional stations, including Daventry, to 
serve England, Scotland, and Wales; five 
stations of low power; and one station 
for linking up the Dominions and other 
countries. 

A very delightful project, no doubt. 
but I should not be surprised if the cost 
of a little venture of this sort were 
rather staggering. It would probably be 
of such dimensions that even the approxi- 


mate figure dare not be whispered in the 
precincts of St. Martins-le- Grand! 7 
‘9000 


Scrapping Apparatus. l 

Existing apparatus would probably have 
to be scrapped, because something even 
more formidable than the ancient problem 
of trying to get a quart into a pint pot 
would face the engineer who tried to get 
10 kilowatts from a 15-kW. transmitter. 

0000 


Tantalising 10 Kilowatts. 


Ten kilowatts is becoming a favourite 
power for the larger stations on the Con- 
tinent, such as Berlin (Königswuster- 
hausen), Frankfurt, and Hamburg, and 
it is probable that stat ions of this calibre 
will comprise the British regional chain. 


BROADCASTING AN ANCIENT CERR ION. 
listeners will hear the sounds accompanying the ceremony 


To-morrow evening (Thursday), 

of ** handing over the 

keys at the Tower of London, which has been carried out alghtly for very many 

years. The above photograph, raken. a few nights ago, shows the Warden locking 
e gates. 
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This would undoubtedly be a step to- 
wards Capt. Eckerslevy’s Millennium, 
wherein every listener could pick up at 
Jeast one programme by means of a damp 
clothes peg and a piece of cheese! 


0000 


Mild Speculation. 


A little mild speculation is a pardon- 
able indulgence. Therefore, let us specu- 
late. This week we may as well turn our 
attention to the meney which the Post 
Office still holds in respect of wireless 
licences taken out during the present 
year. It amounts to many thousands of 
pounds. Will the accession of the Cor- 
poration into power secure some of this 
money for the betterment of programmes ? 
I gather that there is a shade of prob- 
ability in the idea. 

And there we must leave our specula- 
tions for another week. 


0000 


Faulty Organ Transmission. 


To one listener, at least, the broadcast 
recital on the new organ at Liverpool 
Cathedral on Sunday, November 28th, 
was disappointing. The poor land line 
comectionsfrom Liverpool may have been 
partly responsible for the lack of clarity, 
hut that would not account for the lack 
of balance. 

The dimensions of the Liverpool organ 
are so vast that a single microphone 
suspended anywhere near will certainly 
give undue prominence to pipes in the 
immediate neighbourhood. This is what 
happened last week. In the case of re- 
citals on large organs, why not distribute 
several microphones at different parts of 


the instrument ? 
C000 


For the Woman Listener. 


A revival, in a modified form, of the 
Women's Hour is to take place in the 
first week of January. Every Monday, 
from 5 to 5.15 p.m., crisp little items will 
le broadcast of special interest to women. 
The items will include everything that 
has to do with the household, from in- 
terior decoration to cooking recipes and 
hints on labour saving in the home. 


0000 


Hints for Harassed Husbands. 


That a deputation of harassed husbands 
has petitioned the organiser of the 
Women's Hour” to supply hints on 
money-saving in the home, together with 
bright homilies on the demoralising influ- 
ence of new hats, is untrue. 

0000 


The Greenwich Time Signal. 


Objections have been raised by listeners 
to the occasional omission of the 
10 o'clock time signal. It was formerly 
the custom to superimpose the six “ pips ” 
on the programme item, whether it was 
music or talk, but complaints were re- 
ceived that, in the case of music parti- 
cularly, the effect was inartistic and 
frequently incongruous. In deference to 
objectors the 10 o’clock time signal is no 
longer superimposed, but is only given 
when the programme arrangements 
permit, 


, Daventry. — Welsh 
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Next Week’s National Concert. 

Herr Otto Klemperer will be unable to 
conduct the B.B.C. National Concert at 
the Royal Albert Hall on December 16, 
as originally arranged. His place will be 
taken by Herr Brecher, principal conduc- 
tor and musical director of the Leipzig 
Opera House. The artist will be Fraulein 
Frida Leider, soprano, who is one of the 
leading exponents of Wagnerian songs in 
Europe. 
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FUTURE FEATURES. 


Sunday, December 12th. 
Loxpon. — Military Band Pro- 
gramme. ` 
BirmincHaM.—Re-Opening Service 
from the Parish Church, 
~ Yardley. 
BeLFastT.— Chamber Concert. 


Monday, December 13th. 
Lonpox.—‘‘ From Arms to Armis- 
tice.” 
Programme 
S.B. from Birmingham. 
NEWCASTLE. —' A Sharp Attack,” 
by Herbert C. Sargent. 


Tuesday, December 14th. 
Newcastte. — “A Hymn of : 
„Praise, by F. Mendelssohn- ' 
Bartholdy. : 
BTT ASTr.—“ Mrs. Bates’ Saturday 
Night,“ by A. McClure War- 


nock. 


Wednesday, December 15th. 
Lonpon.—‘' Act 2, Scene 2, of 
„Parsifal,“ by B. N. O. C. 

ABERDEEN.—‘‘ What Is It?“ 


Thursday, December 16th. 

Loxpon.—Fifth National Concert 
relaved from Roval Albert 
Hall. 


Friday, December 17th. 
MANCHESTER.—A Beethoven Con- 
cert in Commemoration of the 
Composer’s Birth. 
ABERDEEN.—‘‘ Fire.“ by A. J. 
Alan. 


Saturday, December 18th. 
BIRMINGHAM.—Pantomime “ Cinder- 
ella.” 
Be.rast.—Concert by Belfast Phil- 
harmonic Society. 
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Paddy in the Studio. 


A studio performance of Paddy the 
Next Best Thing” will be given from 
2LO on December 14th. Miss Peggy 
O'Neill will play her original part. 
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Daventry Enjoyed in Bohemia. 

A correspondent in Prague tells me that 
the Czech postal authorities, who control 
radio in that city, have hitherto been 
content to broadcast local concerts and 
operas. Experiments were made some 
days ago in the direction of re-broadcast- 
ing foreign programmes. Daventry was 
relayed quite successfully, and it is 
hoped that this new venture will be made 
a permanent feature of broadcasting in 
Bohemia. 
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The Uses of Advertisement. 


The habit among American it: 
houses of sponsoring broadcast s. 
grammes as a means of indirect adira 
ment leads to some ambiguous prog 
titles. WG. for instance, offers a sp- 
tion by the Remington Typewnte Ev- 
a combination which, to the uns- 
cated listener, suggests a some 
restricted musical scale. One free: 
comes across Somebody’s Tinned I 
Hour of Music and some day we s 
probably stumble on Poetry Porr 
from the Pork Packers’ studio. | 

Corporation, or no Corporation, | thi 
I prefer the British system. 


RADIO DRAMA. 


j 
NYONE who has misgivings 1 + 
A gard to the future of the brad 
play as a serious developmen t 
dramatic art should read Mr. Geax 
Lea’s hopeful little book on “Bar 
Drama, to which an introdectis 1 
furnished by Mr. R. E. Jeffrey, Pras. 
tion Director of the B.B.C. 

Mr. Lea is not blind to the cis. 
and limitations which may, er mir 
be overcome, but ne sounds a t= 
note of optimism. Indeed, he gam: 
his theme with such ingenious are 
as to persuade one, almost, that the 7% 
play is a medium of expression rich: : 
its possibilities than any medium hti. 
to known! Whether we can sub de 
to this opinion, or not, few readers "i 
disayree with the author's contentis tat 
radio drama, in which scenes am swi 
fully built up in the mind's eve ~ të 
listener, opens up vistas of imagrat:i 
and suggestion unapproachalle wu. 13 
three walls of the legitimate saz 
“The best stage scene (he says) ità 
second-hand affair—whereas the rmt 
scene is beyond art—it is reality t=! 
not an isolated expression of imagine: t. 
Lut imagination itself.” 

In his later ehapters Mr. Lea 28d r 
reasons for supposing that the Be- 
drama of to-day—amonnting to an ads: 
tation of stage methods—will develop x- 
something entirely fresh, with a tech 
all its own. The present practice ~ 
“helping along a stage play att 
microphone by the aid of descriptive = 
nouncements is labelled as the Narni- 
Method. The new form, says the and’ 
will employ only the Self- Cent, 
Method, wherein the play is everythin: ? 
itself. No narrator, no programme. 
even the announcement of a mind-ps*=: 
will be needed; dialogue and sound efe: 
will supply all that is required. 

But the consummation of all art lie 7 
the fullness of the response whit * 
evokes. If and when radio drama am" 
at the imaginative pinnacle on whici Y 
Lea would place it, will the listener “ 
spond? E CI 
JJ K 

* “Radio Drama, and How to W" 
It,“ by Gordon Lea. With a fore’ 
by R. E. Jeffrey en : 
and Unwin, Ltd.. 40 
W. C. I. pp. 91. 
(cloth) 3s. net). 
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„ Museum d 
Price (paper) S. 


B 4$ 


i 
| 
| 


f 


DECEMBER Sth, 1926. . | 


BUYERS GUIDE TO SETS. 


We give below the particulars of various Receiving Sets which were received too late for inclusion in the 
“ Buyers’ Guide” published in our issue of November 10th. 


“? 
2 


CRYSTAL SETS. 


Manufacturer. Name of Set. Type of Cabinet. Price. Description and Remarks. 
£ s. d. 
Automobile Accessories (Bristol), Ltd., 93/95, | P.D. Mark OOo. Oak box, with lid 2 2 0 Receiver only. 
Victoria Street, Bristol. BFW + ‘eee 3 9 6 Complete with headphones and aerial supplies. 
Liasen, Ltd., Friars Lane, Richmond, Surrey | Lissen Crystals. — 10 0 With coil for local station. (Revised price.) 
Radi» Telegraph Engineering Co., 37, High | Collier umu Oak cabinet 2 2 0 Complete with headphones, coils and aerial supplies. 


Street, Uckfield, Sussex 


1-VALVE SETS. 


Manutacturer. Name of Set. Type of Cabinet. Price. - Deseription and Remarks. 
£ 8. d. 
Automobile Accessories (Bristol), Ltd., 93/95, P. D. Mark .. Oak, box type 17 6 Receiver only. 
Victoria Street, Bristol. m REE 55 e 7 10 6 Complete with valve, batteries, headphones and 
aerial supplies. 
J. & P. Manufacturing Co., 50, King Street, | J. & / Mahogany or walnut, 115 0 Receiver only. Without coils. 
Cambridge. box type 
75 on 7 8 5 ; 75 a 2 4 0 2 T With coils. 
Nottingham Radio Supplies, 33, Mansfield | Chanticlece ......... Polished oak, Ameri- 47 6 Receiver only. 
Road, Nottingham. can type. 
5 as 8 a „ „ xs A 6 8 9 Complete with valve, batteries and 4 coils. 


2-VALVE SETS. 


Valves. 
Manufacturer. Namo of Set. Type of Cabinet. — — Description and Remarks. 
H.F. | Det. | I. F. 
£ s. d. 
Automobile Accessories (Bristol), | P.D. Mark JI. Oak, box type — 1 1 6 5 0 Receiver only. 
Ltd., 93/05, Victoria Street, e y age’ aetna E A -—- 1 1 11 10 0 Complete with valves, batteries, headphones 
Bristol. and aerial supplies. 300/500 metres. 
= is ʻ P.D. Mark II. ; BA. VEERSE — 1 1 7 5 0 Receiver only. 
” s . a a a 6 „ — 1 1 17 6 0 Complete with valves, batteries, headphones, 
loud-speaker and aerial supplies. 300/500 
and 1,500/1,800 metres, 

m $ 5 P. D. Mark XIII.. GK e 1 1 415 0 Receiver only. 

” ” i „ „ eee — 1 1 1416 6 Complete with valves, batteries, headphones 
and loud- speaker. 300300 metres. 
American type cabinet, 21s. extra. 

. P. D. Mark XV Box pee oe 1 1 3 3 0 Receiver only. 

a T T ane fo VE a enan — 1 1 12 13 0 Complete with valves, batteries and loud - 
speaker. 

Brandes, Ltd., 206, Regent Street, | Brandeset I. Walnut — 1 1 6 10 0 Receiver only. 

London, W. I. 

Nottingham Radio Supplies, 33, | Chanticleer ......... | American type — 1 1 7 0 0 Receiver only. 

Mansfield Road, Not tingham. „5 eee or eee ä „ ne -— 1 1 10 17 9 Complete with valves, batteries and tuning 
coils. 

Radio Telegraph Engineering Co., Collier Oak leier nomea ; — 1 1 10 10 0 Complete with valves, batteries, loud- 
37, High Street, Uckfield, Sussex. speaker and acrial supplics. 

E 3-VALVE SETS. 
Vaives. 
Manufacturer. Name of Set. Type of Cabinet. — — — Pries. Description and Remarks. 
H.F. | Det. | L.F. 
: s. d. 

Automobile Accessories (Bristol), | P.D. Mark VW. Oak, with doors and 1 1 1 13 0 0 Receiver, with coils and grid-leak battery. 
Ltd., 03/95, Victoria Street, compartment for i 
Bristol. batteries. 

; i i a S 1 i 1 1 1 20 1 0 Complete with valves, batteries, headphones 
and aerial supplies. Loud-speaher, £4 5s. 
extra. 

s ie s P.D. Mark VIII ..... Roll-top cabinet 1 — 1 2 11 0 0 Receiver only. 

0 ay 1 j TORS 1 soc e -= 1 2 18 9 0 Complete with valves, batteries headphones 
aud aerial supplies. Loud-speaker, £4 ds. 
extra. 

5 a P.D. Mark XIV. ..... Box type — 1 2 515 0 Receiver only. 

A ; 5 35 öÜ ͤẽ—̃ůſ Ae EF — 1 2 17 3 0 Complete with valves, batteries and loud- 
speaker. American type cabinet, 21s. 
extra. 

8 P. D. Mark XI. „ D ATRA 1 — 1 2 612 6 Receiver only. 

FS x as r 8 N 1 2 16 35 0 Complete with valves, batteries, headphones 
and loud-speaker. 

Brandes, Ltd., 206, Regent Street, | Rrandeset II. Manu -- 1 2 8 10 0 Receiver only. 

London, W.1. : i 

Nottingham Radio Supplies, 33, | Chanticleer ......... American type — 1 2 10 7 6 Receiver only. 

Mansfield Road, Nottingham. ee, 3 is ene — 1 2 1119 3 en with valves, batteries and tuning 
coils. 

Radolian Co., Market Chambers, | Radolian Music Model, | Mahogany oroah .... | — 1 2 32 0 0 Complete with valves, batteries and loud- 
Watford. Type 31. speaker. Single control. 

; x 8 Do., Type 322 s 3 aan is 1 2 35 0 0 F $ n 5 
(Local and Daventry stations.) 

— — a aee — — — — — — 7 = 2 = š 

E 44 


784 


Buyers’ Guide to Sets.— 


Wireless 
World 


4 OR MORE VALVES. 


DECEMBER 8th, nA. 


Manufacturer. Name of Set. Type of Cabinet. Price. Description and Remorts 
Det. | L.F. 
s. d. 
Automobile Accessories (Bristol), | P.D. Mark VI. Oak, with doors and 2 16 0 0 Receiver only. 
Ltd., 93/95, Victoria Street, compartment for 
Bristol. batteries. 

; zi 55 wet ane . 2 24 2 0 Complete with valves, batteres, Ne: 
and aerial supplies. Loud-spraier,.4. 
extra. 

* 5 i P, D. Mark VIII. Pedestal type, with en- 2 77 10 0 Complete with valves, batteries beadpha 

closed loud- speaker. loud - speaker and aerial supplies. 28 1: 
me tres. 

8 : P.D. Mark IX........ Oak, with doors 3 2110 0 Receiver only. 

6 i „ en alld és „ ERE 3 30 11 0 Complete with valves and batters, | va 
transformer coupled, 2 vale m< 
coupled. Loud-speaker. {4 &. erm. 

Nottingham Radio Supplies, 33, | Chanticleer ......... American type ...... 3 13 0 0 Receiver only. 
Mansfield Road, Nottingham. ge Seige Sans 1 E 3 18 8 3 n with valves, batteries ac t= 
colls. 
Radio Telegraph Engineering Co., Collier . 3 1616 0 Complete with valves, battere. k 
37, High Street, Uckfield, Sussex. | speaker and aerial supplies. 
Radolian Co., Market Chambers, | Radolian Music Model. | Mahogany or ak 2 40 0 0 Complete with valves, batteries 2 h 
Watford. Type 41. - speaker. Single control. (Leal. 
Daventry stations.) 
3 ; Do., Type 42.... t ir awis 1 1 2 45 00 1 ” r a 
; ; Radolian Continental F . l i 2 50 0 0 Complete with valves, batteries ad } 
Model. speaker, calibrated tuning contre. 
interchangeable H.F. circuits. 
AMPLIFIERS. 
| 
| Valves. | 
Manufacturer. | Name of Set. Type of Cabinet. 7 T | Price. |. Description and Remarks. 
| z | 
| | (S. d. 
Automobile Accessories (Bristol), | P.D. Mark II. eee 2 615 0 Amplifier only. 
Ltd., 93/95, Victoria Street, w MATE EV oio ee PNT TEET 2 &10 0 8 l 
Bristol. 
Radio Telegraph Engineering Collier Wos | 1 > 2 0 Amplifer only. 
Co., 37, High Street, Uckfield, | 9.) 0a E E A | 2 41 7 0 k f 
Sussex, n. cso, N de N | 3 6 6 0 
moe „ pre N Sete oes oa oe. | 4 8 8 0 


OVERSEAS AMATEUR TRANSMITTERS. 


Amateur Transmitters in Finland. 


Through the courtesy of the secretary 
of the Finnish Radio-Amateur League we 
are able to supplement and correct the 
list of transmitters published on pages 
87 to 89 of the Wireless Annual 
Amateurs and Experimenters,“ 1926. 


ADDITIONAL STATIONS. 


8 2NA Helsingin Radiokerho, Kluuvmk 7 D, 
i Helsinki. 
8 MB B. A. Petrelius, Malmi. 
S 2NE Björn-Erik Björkbom, Villija Solbacka, 
Grankulla. 
for 8 2NI S. R. Peacock, Estnäsg 7 C, Helsinki. 
i 8 A. Valmari, Siltasaarenk 8-10, Helsinki. 

S2NK S. R. Manner. Flinkin huvilla, Leppävaara. 
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The amateur station U 7JF owned and operated by Mr. Clyde C, Anderson, at 509, 
South Washington Street, Moscow, Idaho, U.S.A. 


s ML F. F. Andlersin, Konstanting 9A 1), He 

ə O U. A. Aittola, Santahamina, I 
Helsinki. 

8 2NP R. K. W. Lundqvist, Korkeavuors 
Helsinki. 

8 217 A. A. Hakkonen, Pietarink 12 C14, He 

82 G. R. Nordfors, Brand. Purikwig 
Helsinki. 3 

S2NU A. U. S. Schroeder, Ablqvistini 9 
Helsinki. 8 

S TI. Leiviska, Linnak 5 D24, Heben 

SSNW K. E. Brummer. Katajanokank 4D, Re 

8 2NX H.B. Jalander, Nylandsg. 3-5, Helsnk 

S2NY E. Heino, Runebergink 29 A16, Helmi 

8 ZNL I. E. Kolehmainen, Lasitehtaan 
Riihimäki. 

S 3NM ©. A. Alho, Otavallank 5 C I, Tamper 

S6NK K.E. Heinonen, Tautumaki, wind 

S NFP J. S. L. Jadskelainen, Kuni aan 
Kuopio. 

S 7RO K. Finne, Suok 30, Kuopio. 

CHANGES OF ADDRESS. | 

S1NU Rauman Radiokerho, Ent. Kirkko 
Rauma. 

S L.A. Nyström, Hangon vaihde, Hanke 

8 8NF K.O. Kaattari, Kirkkok 49, Oulu. 


8 H V. A. Kiiskila, Kajaanink 21, Oulu 
O0 000 
Amateur Transmitters In Japan. 


We are indebted to our contempt 
Radio In Auatralia and New Zealaed 


the following QRA’s of Jap 

amateurs :— 

JSAA Kochi Kasahara, de. Chome Yas 
todon, Kobe. ee 

J 3AZ Kenichi Kajii, 100, Torshima | 
kanaku, Osaka. wai 

J 3BB Vutoshi Ibuka, c/o “ Kamai,” 4 
Yamamotadori, Kobe. 

J SKK(1KK) Kankichi Kusama, 1581, Hires. 
gecho, near Kobe. i 

J3WW  Yuzuru Tangiawa, 132, 4 Chom. 
motodori, Kobe. 10 

J 200 Keikichi Yamaguchi, 18-1]. 1. 


Nakavamatodori, Kobe. 
3 * 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, The Wireless World,’’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the wriler s name and address. 


BRITISH-MADE COMPONENTS. 


Sir,--We note in the November 17th issue of 7e Wircless 
World that your correspondent G. O. Kerr refers to the abso- 
lutely extortionate prices of wireless apparatus. This is 
entirely untrue, as most wireless components in this country 
are extremely cheap when one considers the excellent quality 
one gets for the money. If your correspondent were to look 
at the high cost of wireless parts in the U.S.A. he would not 
perhaps run down British manufacturers so much. 

In the latter part of his letter he refers to mass-production 
as applied to the motor industry. This is all right as far as 
cars are concerned, but when applied to the wireless industry 
quite a different situation arises. A loss of one-twentieth horse- 
power in a motor car does not make much difference, whereas 
in radio we have far less than this in the aerial of which we 
can make use, and you will therefore appreciate that wireless 
components must be made separately by hand by skilled 
engineers and not thrown together. 

Perhaps your correspondent can now see why British manu- 
facturers sell such excellent quality apparatus at so low a price 


and why the Press advocate the public taking up radio as a 


very necessary and inexpensive addition to any home. 
RADIO TELEGRAPH ENGINEERING CO. 
G. D. COLLIER, General Manager. 
Uckfield, Sussex, November 17th, 1926. 


— —— — 


H. T. FROM A.C. MAINS. 


Sir,—As one who has experimented with H.T. rectifiers 
for even longer than Mr. E. C. Richardson, I should like to 
endorse all he says and add that rectification by a valve is 
even better than by tantalum cells. I have recently replaced 
my battery of such rectifying cells by a D.E.R. valve, with 
grid and plate connected and lit by a small “bell ” transformer, 
though a 2-volt accumulator is just as good, only more trouble, 
The H.T. output from the valve is steadier and has the great 
advantage that control is effected by merely regulating the fila- 
ment resistance. 

My tantalum cells ran from March till October in constant 
use with no attention whatever, but the tantalum then needed 
careful cleaning and the lead plates eventually got covered with 
a hard and badly conducting layer of a mixture of peroxide and 
sulphate, which had to be removed. Some of the cells also have 
a habit of shirking,“ thus throwing an undue voltage on the 
others, as can easily be found by running over them, while in 
use, with a voltmeter. 

The single valve arrangement is very simple and cheap. Half- 
wave rectification is quite satisfactory if an adequate smoothing 
circuit is provided, and that, as he says, is where the expense 
comes in. ARTHUR J. WEBB. 

Croydon, 

November 18th, 1926. 


RELAY STATION WAVELENGTHS. 


Sir,—While I still keep in mind the requests from the B.B.C. 
and other sources to bear patiently until the new wavelength 
scheme gets into proper working order before criticising, 1 
have now come to the conclusion that fhe relays working on one 


B 51I 


wavelength will never be a success. Situated as l um about 
half-way between Edinburgh and Dundee and interested locally 
in both places, I find it impossible to get either. ‘here is 
another scheme which would put this right which scems to me 
quite simple although I have never seen it mentioned any- 
where. 

Briefly it is this: The main wavelengths to remain as they 
are, viz., so many to each country, according to population, 
while the seventeen common ones be free. Each country would 
be allowed to use them all if it so desired, provided it 
conformed to certain regulations. The regulations would have 
to be made by engineers with a full knowledge of broadcasting, 
but I would suggest the following: That no relay station be 
built within 50 kilometres of another country’s frontier, and 
that any such station between 50 and 100 kilometres to use 
200-watt output. The output could be allowed to be increased 
in proportion as the 100 kilometres was exceeded. It will 
therefore be seen that even a small country with one main 
wavelength would be able to build eighteen stations. This is, of 
course, too many, so I would further suggest that ten common 
relays be used, thus releasing seven more as main ones. 

Dunfermline, ALEXR, THOMSON, 

November 22nd, 1926. 


THE POST OFFICE AND BROADCASTING. 


Sir,—In Hansard (vol. 199, p. 1575) the P.M.G. is reported 
as having said in the House, apropos of development of broad 
casting, “I do not know how that may come—whether it 
will be with a low-wave rotating beam or something of the 
kind.” 

Could this be a new scheme for enlivening talks—two words on 
and six off while the beam revolves, and a prize for the listener 
who guesses the missing words? 

Last night, I see, the P.M.G.’s assistant suggested that the 
licence is limited to one set. Both of my licences speak of a 
station.“ | 

Is it not time that the Post Office figure-heads found out 
something about the practical side of a science they are sup 
posed to control? R. E. TARRANT. 

London, E.C., i 

November 19th, 1926. 


—_—— —— 


A SCOTTISH “ DAVENTRY.” 

Sir,—In your issue of November 17th you state there has 
been no demand for a high-power station in Scotland, and 
this is certainly not going to be considered. 

As convener for the Edinburgh trade members of the B.B.C., 
I would state that the necessity for a high-power station in 
Scotland has been raised at every one of our meetings, but 
we have accepted the B.B.C. statement that, owing to the 
action of the Post Office, they are short of funds, but that 
the matter would be considered in the New Year. 

Capt. Eckersley promised that everyone in Great Britain 
should be within crystal range of some station, and he has 


[See note in this week's Current Topics.’-—Ep.1 
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carried out his promise fairly well as far as England is con- 
cerned, but how does Scotland stand? l 

We have one 14 kW. main station in Glasgow at sea level 
badly shielded with hills and absolutely useless for the North. 
The B.B.C. have promised time and again that the power of 
Glasgow should be raised to 3 kW., bat nothing has been 
done. We have another 14 kW. station at Aberdeen, also 
badly shielded from the north and west. The effective range 
of this station has been reduced, by sharing Birmingham’s 
wavelength, to 30 miles. I quote Capt. Eckersley’s own figures. 

We have two relay stations. Edinburgh and Dundee; the 
effective range of both, even on a valve set, has been reduced 
to six miles by sharing the common wavelength. There are 
many listeners in Fife with 2-valve sets, detector and L.F., 
who have previously been getting Edinburgh or Dundee satis- 
factorily on a loud-speaker. These people can now get nothing, 
but Capt. Eckersley states that residents in Fife must take 
Daventry. I have nothing to say against Daventry—it is a 


wonderful station—but your readers will hardly understand 


that to get Daventry properly on the headphones in many 
parts of Scotland necessitates an H.F. and detector, and for 
proper loud-speaker reception four valves. Two-valve short- 
range loud-speaker sets are, therefore, almost useless. If 
separate wavelengths can be found for Leeds and Bradford. 
why cannot Dundee share one of these wavelengths and he 
separated from Edinburgh, and why should the whole of the 
north of Scotland have to depend on Daventry? In the summer 
atmospherics make reception hardly worth listening to. 

We want a high-power station in the centre of Scotland, 
placed high so as not to be shielded, working on a wavelength 
clear of Morse. Reception from Aberdeen and Glasgow—where 
this can be obtamed—is almost smothered in Morse in the 
north. A high-power Scottish station would give an alternative 
programme to Northern Ireland and would make wireless much 
more popular in the Highlands. 

Our contention is that the Scottish service is quite in- 
adequate. Our stations are too few, are under-staffed and 
under-paid, and very little of the present inadequate funds are 
crossing the Border. I speak as an Englishman living in 
Scotland. JAMES PLUCKNETT, A. M. I. E. E., 

Chairman of the Edinburgh Branch of the 
Electric Contractors’ Association of Scotland. 
November 19th, 1926. 


Sir,—Anent the paragraph on The Silent Hebrides” on 
page 685 of the November 17th issue, the following extract 
from a letter written by me to the Morning Post in October, 
1923, may be of some interest. : 

Sir, —In your issue of September Soth, page 6. there is a 
paragraph on ‘English messages inaudible in France.“ It 
may interest your readers to know that all British B.C. stations 
are received here comfortably loudly under normal conditions 
on a one-valve set—Flewelling circuit. Under exceptional con- 
ditions a three-valve set will work a loud-speaker.”’ 

In the Inner Hebrides high mountains may cause complete 
screening in some places, but in the outer isles, after dark, 
a good one-valve set, in efficient hands, will tour Europe. 

A good five-valve set will give full loud-speaker reception the 
whole year round, daylight as well as dark, from 5XX, 5SC, 
2BD, 2BE, Radiola, and, after about 6 p.m. in summer, from 
Moscow (weak). 

Atmospherics and heterodyning permitting. I could rely on 
reasonable reception from nearly 70 stations in 1925 (September, 
1925, reports on 54 to the B. B. C.). 

Several stations could be put on the loud-speaker ‘ off the 
ground“ after dark, and I have regularly received SX X with 
neither aerial nor earth. (Pick up? Yes, but the same set 
here, after slight modification, enables me to get the stations 
immediately above and below 2LO without a trace of the local.) 

Generally speaking, I find conditions in Weybridge nothing 
like so good for general reception as in the Outer Hebrides. 

It may interest you to know that in the St. Peter's Church 
Hall, Stornoway, dance music was on tap” for up to 60 
couples during the winter and summer of 1924-25. I venture 
to suggest that in the ‘ Silent Hebrides” the ‘ Savoury 
Orphans ’’ are as well Known as in London. 
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During the strike news received by W/T was posted . 
larly. Some people in Stornoway knew that the strike g 
before some in London Village. 

An acquaintance of mine, an Edinburgh doctor, heard ` 
for the first time in Stornoway (in 1924). JRE. 

Weybridge, 

November 18th. 1926. 


u“ SUPERSONIC TRANSFORMERS” 


Sir. — We have followed with some considerable interes ~: 
two articles on the above subject, by Mr. N. W. Melaka 
D. Sc., M. I. E. E., F. Inst. F. 

In Part II comparisons are given between experimen. 
laboratory transformers. and an American commercial antr: 
We are of the opinion that, in fairness to the latter, it S 
have been pointed out that it is a comparatively easy ws 
to devise efficient Supersonic Transformers in the labera7 
given quite simple apparatus, Lut the commercial manuiate 
in large quantities of “ matched” transformers of this tr 
which are to sel] at a reasonable price, is a vastly diferer 
matter. 

Moreover, in fairness to our firm, who have been adver»: 
-lmerican supersonic transformers in your columns for mais 
one year, we think that the name of the manufacturers 1 = 
transformer which was compared with laboratory-made tres 
formers should have been mentioned. It is not the œœ = 
handle, yet, although your paper has been out in Laverp: 
only to-day. the signor has already been asked if the ada 
comments refer to the American transformers that his t= 
have been importing for some time. 

Fincily, we are of the opinion that the particular Amets 
Supersonic transformer compared caunot be considered th: te: 
of its type emanating from the U.S.A. Had the bes w- 
curable been compared, we think the comparison between t! 
laboratory and commercial article would not have dixie 
such a wide difference. 

We see no value, to the urerage reader, of these at: 
unless— 

(1) The make, price and date of manufacture of the Ametz 
transformer is cited. 

(2) The probable cost, commercially produced, of supers7« 
transformers of the type suggested by these laboratory exp. 
ments is cited. 

(3) British made, commercially produced supersonic inst 
formers—particularly the latest produced, such as the prode:: 
of Messrs. The Marconiphone Co., Ltd., Messrs. Burndepi. 
Ltd., Messrs. Me Michaels. Ltd., etc., are also carefally «= 
pared, under similar operating conditions, with bell tè 
inferior (so it would appear) American transformer ard t- 
laboratory made. 

By all means let ns have the names of the respective trar: 
formers against their various curves, etc., otherwise of wit 
assistance is such an article as a guide to those readers 1 
look to you for a guiding hand as regards their purchases? 

It is surprising, in view of the great knowledge of th: 
subject displayed by many persons on this ‘side of the Atlant) 
that, up to date, in the signors very humble opinion. the: 
has not yet appeared on this market a single British-ma+ 
supersonic transformer with any claim to especial merit. It 
also unquestionably true that the overall efficiency and gene- 
standard of workmaiship, comparing the British-made 5: 
the American-made, shows overwhelmingly in favour of tèr 
Ameriean article. 

If the articles serve no other highly useful purpose than t 
direct the attention of British manufacturers to doni 
something towards perfecting dwir product. it will, we sp 
pose, have dane good work. 

We shall feel obliged if you wil! kindly publish this ietie 
in vour correspondence columns at as early a date as : 
possible. CLAUDE LYONS 

Liverpool. 

November 17th, 1926. 

[We cannot agree with our correspondent that it is recess: 
or even desirable to mention the make of a particular compos: 
when it is used merely for the purpose of example in 8 thegret 
article. Further. we feel it is necessary to remind our reade: 
that the Editorial policy of The Wireleas World is not tnfloe t 
by the contents of the advertisement pages of theournal. — ED. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers“ Queries. 
headed “Information Department.’ - Each separate question must be accompanied by a 


. Questions should be concisely worded, and 


Another Polarity Problem. 

In the “ Readers’ Problems"? section for 
October 20th you gave me full in- 
structions for eal the 

arity of my mains for the purpose 
n apid Bai charging. I now de- 
sire to take H.T. direct from my 


mains. I understand that if my 


positive main is earthed I must put 
a 1 mfd. fixed condenser in my earth 
lead, but that if the negative main 
is earthed this need not be done. 
A friend informs me that, in order 
to know which main is earthed, I 
must find out whether I am on the 


positive or negative side of the t,. 


wire system. Can you help me out 
of my difficulties? Fee Ta 

In the first place, let us say that if 
your positive main is earthed and no 
condenser is included in the earth lead 
your mains will be short-circuited and 
fuses blown. This is obvious because the 
earth terminal of any set (certain special 
receivers excepted) connects through to 
the H.T. — terminal, and, since the 
negative main will be connected to 
H.T.—, therefore, the negative main will 
become earthed, and, since the positive 
main is already earthed, the natural re- 
sult is a short-circuit. This would be 
cured by the connection of a fixed con- 
denser in the earth lead. The condenser 
should be of large capacity in order not 
to upset the tuning of the receiver, whilst 
at the same time, in the interests of 
safety, it must be capable of withstand- 
ing at least twice the mains voltage with- 
out breaking down. If the negative 
main is earthed this precaution need not 
be taken, but at the same time, it is 
advisable, in our opinion, to take the pre- 
caution of using the earthing condenser 
whenever mains of any type are used in 

conjunction with a wireless receiver. 
With regard to your friend’s state- 
ment that whether your positive main is 
earthed or not depends upon whether 
you are on the positive or the negative 
Side of the system, this is, of course, 
correct. In this system the neutral wire 
is earthed, and obviously, therefore, one 
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stamped addressed envelope for postal reply. 


wire will be positive with respect to it 
and the other negative. If, therefore, 
the negative and the neutral wires are 
led into your house, it follows that your 
earthed main will be positive with respect 
to the other main, or, in other words, 
your positive main will be earthed. If, 


on the contrary, the positive and neutral 


are-led into your house, the reverse will 
be the case. It will be impossible to 
give a full explanation of the three-wire 
system in the space at our disposal, and 


Fig. 1.—Test to discover which side of 
mains is earthed. 


we think that the best method for you 
to adopt would be to make a test as in 
Fig. 1. Here we show one of the mains 
earthed via a series lamp, which should 
be of the same voltage as the mains. 
The water tap merely forms a convenient 
connection to the earth. If the lamp 
lights brilliantly, then the main you are 
testing is not earthed, but if it does 
not light at all or gives a faint glow, 
then the main you are testing is earthed. 


Testing the other main will, of course, 
give an opposite effect, i.e., if one main 
gives a brilliant light, showing that it 
is not earthed, then the other main will 
give an indication showing that it is 
earthed. 

In any case, however, we advise you 
to use a fixed condenser in series with 
your earth lead. 

00 00 


Inductance or Capacity Loading ? 


Since the wavelength to which a circuit 
will resonate can be altered by chang- 
ing the value of the inductance or the 
capacity in the circuit, why is it that 
it is always the inductance which 1s 
increased when it is desired to 

- “load” a normal B.B.C. wavelength 
circuit to the Daventry wavelength? 
Why could not a large fixed conden- 
ser be connected in parallel with the 
variable condenser, thus increasing 
the capacity in the circuit instead of 
increasing the inductance by adding a 
loauing coil? . a 


Whilst it would be quite possible by 
adding a fixed parallel condenser as you 
suggest, to cause the circuit to tune to 
the Daventry wavelength, signal strength 
would be very poor indeed, because of the 
large amount of capacity in the circuit 
as compared with the inductance. It 
should be remembered that the voltage set 
up across the tuning coil is greatest (or 
in other words signal strength is greatest) 
when the ratio of inductance to capacity 
is large, whilst the reverse is true of the 
selectivity of the circuit. It is a good 
rule to remember that on the normal 
broadcasting band of wavelengths the 
maximum capacity of any parallel tuning 
condenser should not exceed 0.0005 mfd. 
On short wavelengths the maximum value 
should not exceed 0.0002 mfd. at the out- 
side, 0.0001 mfd. being a better value. 
On the Daventry and Paris wavelength, of 


course, there is no objection to the use 


of a 0.001 mfd. condenser, whilst as is 
well known, on receivers designed for the 
reception of long wave C. W. stations. 
variable condensers having a maximum 
capacity of 0.01 mfd. are frequently 
used. 
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An Old Offender. 


Lama novice and have recently acquired 
possession of a two-valve receiver 
which receives the London station 
very loudly. I desire, however, to 
listen to foreign stations and have 
been told to tune in the carrier wave 
of fon stations and then to 
“resolve” them. I have tried to 
do this and have tuned in a large 
number of whistles. I have prac- 
tised hard at tuning in these 
whistles, but cannot resolve any 
of them. Can you tell me where ł 
have gone wrong? C. F. T. 


We are afraid that you have been 
guilty of violating one of the primary 


conditions of your wireless licence, 
namely, causing interference to your 
neighbours by oscillating. The method 


of receiving foreign stations known as 
“ resolving the carrier wave” can only 
be described as criminal. It is evident 
that the receiver you are using is a 
regenerative one, and if properly de- 
signed and operated and used with a 


reasonably efficient aerial should be 
capable of receiving several foreign 
stations without oscillating. We think 


that your best plan is to refrain from 
any attempts to receive foreign stations 
until yon can secure the services of an 
expert friend, who will either instruct 
you in the proper tuning of the receiver, 
or advise you that your aerial system 
is not efficient enough for you to attempt 
the reception of foreign stations without 
risk of interfering with your neighbours. 
Alternatively, we would advise you to 
construct a modern type of receiver em- 
ploying one H.F. stage and no reaction 
control. You could then search“ to 
your heart’s content without causing con- 
sternation in your neighbourhood. 
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A Simple Frame Aerial Receiver. 

J live in a flat. about 2 miles from 2L0 
and wish to obtain good headphone 
reception from that station, I shall 
be compelled to make uae of a frame 
aerial or hrt indoor aerial, ag an 
outdoor aerial is out of the question. 
Can you suggest a auitable receiver 
to meet the above conditions which is 
at the same time casy to construct 

_ and operate, economical in initial coat 
and upkeep, and at the xame time 
productive of good volume and 
purity? P. H. P. 

We would unhesitatingly recommend 

that vou make up a simple single valve 
receiver and frame aerial, using the cir- 
cuit given in Fig. 2. This receiver should 
be productive of excellent volume and 
quality at the distance you mention, and, 
moreover, by careful adjustment of the 
reaction condenser it should be possible 
for you to tune in a large number of 
other stations. The frame aerial may 
consist of 12 turns of a fairly stout gauge 
of wire, such as No. 20, on a two-foot 
former spaced ths of an inch. Bare 
wire may be used if desired. The re- 
action condenser may consist of an ordi- 
nary type of neutrodyne condenser, but 
it should be pointed out that many of 
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these may prove to be of too small a 
maximum capacity for the purpose, and 
it is advisable to use one having a maxi- 
mum of not less than 25 micro-micro- 
farads, such as the Gambrell “ Neutro- 


Fig. 2.—Single-valve circuit with 
frame aeri 


vernia or any other similar type. The 
H.F. choke may consist of any of the 
commercial chokes that are upon the 
market, or may be constructed at home 
following the instructions given in the 
“ Hints and Tips ” section of this journal 


for February 24th. 
O0 000 
A Literary Query. 


Can you tell me in what manner the 
various terms of electrical measure- 
ment auch ae volt, ampere, ohm, etc.. 
are derived? They do not appear 
to me to owe their origin to any of 
the “dead” lanquagra. G. B. S. 


The various units of electrical measure- 
ments are named after famous electrical 
pioneers, From the following list of 
names of eminent electrical engineers 
many familiar electrical terms may be 
deduced: Volta, Ampère, Ohm, Gal- 
vani, Henry, Faraday, Watt, Coulomb. 
An exception to this rule is the 
“mho,” which is the unit of conduct- 
ance. Since conductance is the opposite 
to resistance, this term was obtained 
by merely writing the word “ohm” 
backwards, the ohm being, of course, 
the unit of resistance. However, the 
word ‘‘mho”’ is now giving place to the 
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word siemens, and so the deme: 
of the term for unit conductance ja. 
in line with the derivation of the xis 
terms of electrical measurement. N>- 
less to say, compound words like mezt: 
and microhm, meaning 1,000.00 « 
and rrołssgth of an ohm respect: 
are derived by adding the appr» 
Greek prefixes to the word indicating 2 
narticuiar unit of measurement cre 
consideration. 


9000 


Correct Neutralising Condens: 

; Capacities. 

What is the correct maximum and s+ 
mum capacity for a acutrolisisg e 
denser, and why are some neste: 
ing condensers far more tritkè + 
adjustment than othere? P. DB. l. 


The purpose of the neutralising «: 
denser is to balance the inter-eecn: 
capacity of the valve and also the ca. 
of the associated wiring. Its mary 
capacity will therefore have to be fi- 
equal to the capacity it is required i: 
balance. The inter-electrode capaci © 
the ordinary type of valve may be iiz 
as 10 micro-microfarads, although the 
of course, only an average value Te 
capacity set up by the valve holder x 
the associated wiring must also be ik 
into account, and in most cass i 
be found that a maximum value of B; 
20 micro-microfarads for the nemme rt 
condenser is ample, In many cass, k 
ever a neutralising condenser is TN r 
a reaction condenser in a Hartley a: 
and on the long waves it is det: 
that the maximum capacity be mt = 
than 25 micro-microfarads in order to% 
duce sufficient feed back. The (Gante 
“ Neutrovermia ” which has a m- 
capacity of 28 micro-microfarads w3 ~ 
found useful in this case. . 

With regard to the minimum afc” 
it might be thought at first that 2m 
slightly under ten. micro-microfi 
would be suitable, since the valve uF 
city alone is not likely to be less thar 
unless a special low-capacity type of |” 
like the V24 is used. It sometimes la 
pens, however, that in wiring np?” 
ceiver, the capacities formed between! 
various wires occur in such a manner t% 
they tend to balance out a large 3P“ 
of the valve capacity instead oi aki 
themselves to it. In this case, it u. 
be only necessary to add a capacity "> 
or 4 micro-microfarads in order t ©% 
plete the balancing process, and 1 
necessity of a low minimum wil den 
fore be obvious. Usually a minimum 
2 micro-microfarads will be suitable. 

The reason why some neutralisme ** 
densers are more critical in adjitr“ 
than others is because many are am“: 
to give a capacity variation from °- 
mum to maximum by a 180 degree “ 
ment of the adjustment knob. Oe 
the “ many revolution” type such =" 


a 
21 


Gambrell “ Neutrovernia ” requ-re € 5, 
a dozen complete revolutions ¢ © 
adjusting knob to pass from masse 
minimum. It will be obvious th’ $ 
use of the latter type gives te 9. 


effect as the use of a vernier dial 1 Bt 


1 ratio, and consequently adjust ve 
be very much easier and less it 
35 
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TESTS ON BROADCAST RECEIVERS. 


N our issue of November roth we made the 
announcement that it was our intention to 
undertake, for the information and guidance 
of our readers, tests on standard broadcast 
receivers marketed by 


‘note. 


centage by a 1,o00-cycle note similar to the B.B.C. tuning 
A fraction of the output of this oscillator is 
tapped off by means of a potentiometer and applied to 
the aerial and earth terminals of the set under test. After 
amplification by the set, the voltage across the loud- 
speaker terminals is measured ; the ratio of the modulated 

H.F. input to the L.F. output is 


555 ³ðV— e ` 
the manufacturers. ¢ then taken as a measure of the 
. . figure naturally reflects the eff 
hoa char: i i naturally r S - 
'iously been made and published, PAGE ciency not only of the H.F. and 
ind we hope that this new de- Eprroriat. Views 789 L.F. amplifying valves but also 


arture introduced through Te 
Wireless World may serve to bring 
o light the excellent qualities of 
nany of these receivers, whilst at 
he same time we shall be able to 
Hint out little defects, or loop- 
ioles, for improvement which may 
uve escaped the notice of the 
nanufacturers themselves, who 
wave not hitherto had the unques- 
ionahle advantages of indepen- 
lent technical criticism. 

In conducting tests to consider 
he efficiency of broadcast recep- 
ion the transmissions may be re- 
arded as a constant factor so that 
he remaining decisive factors are 
he aerial receiving system and the 
eceiver itself. No two aerials can 
considered identical, especially 
vhen we remember the very vary- 
ng circumstances under which the average aerial for 
roadcast reception has to be erected. Therefore, it is 
mmediately apparent that some standard equiy alent for 
he acrial must be adopted before comparative tests on 
lifferent sets can be carried out. The idea of testing 
eceivers exclusively on incoming signals from an aerial 
as, therefore, been supplemented in our tests by the use 
f a calibrated oscillator modulated to a known per- 
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790 of the detector as a frequency con- 
verter and the last valve as a power 
converter. Selectivity tests are 
carried out with the same appara- 
tus by de-tuning the oscillator by 
a fixed amount, and observing the 
ratio of the output from the set 
with the oscillator at resonance, 
and de-tuned by this given 
amount. 

We mention the method of test 
in order that our readers may be 
assured that no haphazard system 
is adopted in order to arrive at our 
results. The actual figures in our 
tests will not be published, but 


79 
797 


RECEIVING 


8 8 888 
992%, „ 


z our reports will be based upon 
921 these results taken in comparison 


with measurements on a standard 
set with similar stages of ampli- 
fication. 

It will be readily appreciated that the broadcast 
receivers on the market are altogether too numerous for 
it to be possible for us to deal with every set even if we 
did not take into consideration the fact that models are 
frequently changing as improvements are introduced by 
the manufacturers. Our endeavour will be as far as 
possible to test and describe standard types or sets of 
outstanding intcrest. 
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An 


Easily Controlled Loudsspeaker Receiver. 


DECEMBER 15th, nx 


By N. P. VINTCER-M INTER. l ; 


URING the past few months all the great daily 
newspapers without exception have been lament- 
ing the enormous increase in the number of people 
who, either in the form of the dole or otherwise, have 
been compelled to seek Government assistance in the 
matter of their daily sustenance. Whilst the writer has 
been reluctantly compelled to agree that such is indeed a 
true picture of the lamentable state of affairs extant, he 
can by no means agree that it is due in its entirety to the 
depressing effect on industry generally of the recently 
terminated coal strike, as they all with one accord would 
have us to believe. True, the coal strike, to a certain 
extent, accounts for the overcrowding of the workhouse 
and dole queues by those employed in industries directly 
dependent on the coal supply, but it scarcely accounts 
for the unusual number of bankruptcies which as statistics 
(which, like the camera, cannot lie) tell us have occurred 
even among members of the learned professions. 

It is a curious, but none the less true, fact that the 
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Fig. 1.—The theoretical circuit. 
mid 


valves 


Condenser and resistance values are as {follow :—C;, 0.0905 
+ C2: and G, 0.0003 mfd.; G, and Cg, 1 mfd.; Ri, 2 megohme, Rz and N. according to 


effects of the bite of what the Americans call the " Raia 
bug ’’ are often more severe amongst those whose pa 
are shallow, and the lure of the umpteen valve st m 
be so strong as to result in the subject who bas been tit: 
acquiring more wireless apparatus than his inoue * 
allow, so that he may speedily find “himself filin; t 
petition instead of his ebonite. So 


Distance on Two Valves. 


Now it is the purpose of the writer in this artic: ` 
show those who are still solvent that a gargantuan instr 
ment employing umpteen valves and costing ditto per 


is not necessary in order to enjoy the amenities of bu” 


casting. He will endeavour to show that in oder 


receive not only British but alsa several Contine: 


stations, with excellent quality, some being on the kv 
speaker, two valves only are necessary, provided that! 
are connected up with suitable components in a sui 
manner. ‘‘ Surely, then, a multi-valve set is superto 
and of no practical 
writes Puzzled, Pimm. 
By no means; one 
scarcely think of takin: f 
old two-seater on to 4 
track at Brooklands. % 
only goes on the Brook» 
track if one is 
equipped, and can afori ` 
Those, therefore, to sh 
this applies need read 
farther. 

It is universally ack 
ledged that under norms! # 
average conditions, it is 
impossible to receive * 
broadcasting station at 
fortable strength and 2% 
quality without H.F. ang 
fication. True, it is at f 
possible to receive 
stations, including 

sig 
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Two Range Reinartz.— 2 
American ones, with an unaided crystal receiver, and the 
writer-has himself repeatedly done it by employing a cer- 

tain type of-crystal and catwhisker, the name of which he 

‘divulged in a previous article published in this journal. 
H.F. amplification by means of a separate valve is ruled 
out in the present case in the interests of economy, and we 
must, therefore, apply it in the form of reaction. Having 


decided, therefore, that we are to use reaction, we must 
next decide upon the best method of applying it. | 
There are two main methods usually known as“ 


mag- 


SEATS FA 


A rear view of the interior. 
and long wave coils. 


>? 


netic reaction and capacity reaction. Unfortu- 


nately, the general public has come to regard magnetic 


being solely that associated with a moving 
whilst they regard capacity reaction as being 


reaction as 


reaction coil, 


synonymous with “‘ Reinartz ° reaction. Actually, of 
course, both the ‘‘ swinging coil ’’ and the Reinartz 


systems are merely different methods of controlling the 
same thing, namely, magnetic reaction. Magnetic reac- 
tion, as its name implies, means a feeding back of energy 
by virtue of the N ien, e two coils. A 


by varying the Hither of lines of ue inter- linking tel 
tween the reaction coil and the coil to which it is coupled. 
In the ‘‘ swinging coil ’’ method of control we bring about 
this ‘‘ inter-linkage variation not by varying the actual 
number of lines of force emanating from the reaction coil, 
but by varying the relative position of the two- coils, and 
so varying the number of lines of force that are common 
ta both. In the Reinartz’’ method we do not change 
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Note the position of the H.F. 
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the relative positions of the two coils, but vary the actual 
number of lines of force emanating from the reaction coil. 


This is done by varying the amount of H.-F. energy pass- 
ing through the coil which, in its turn, is brought about 


by varying the A.C. resistance or impedance of the circuit. 
It is obviously impossible to do this by varying the ordin- 
ary D.C. resistance, or by varying the inductive or capa- 
citative reactance of the circuit, but for reasons of 
mechanical simplicity and smoothness of control, an im- 
pedance variation by means of varying the capacitative 
reactance is the only one which falls into the region of 
practical. politics. Thus we use a condenser in series with 
the reaction coil to control the amount of H.F. energy 


choke 

present in the circuit, and a very convenient control it 
makes, too. 

Capacity Contro! of Reaction. 


It will be seen, therefore, that the Reinartz circuit is 
not a capacity reaction circuit, for the actual H.F. 
energy is fed back from plate to grid circuit of the valve 
magnetically by a coil. The feed back is still magnetic, 
but is controlled by varying the capacity of a condenser 
instead of by moving a coil, and the Reinartz circuit, 
therefore, is one which uses not capacity reaction, but 
capacity controlled magnetic reaction. We have all heard 
of Reinartz, Hartley, and such great names as these, 
and may have been confused by them. It is only 
sary to remember that they are all circuits employing 
capacity controlled reaction, and only differ in the manner 
in which that control is applied. A more detailed 
analysis of the operation of various types of reaction 
circuit is given in the writer’s previous article on this 
subject. 


neces- 
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Fig. 2.—Dimensional detaile of the front panel. Drilling sizes are as follow :—A, 4 in. dla.; B, 1 in. dia.; C, j, In. dia.; D, 1 in. da 
and countersunk for No. 4 wood screws; £, 1 in. dia. 


In the receiver under discussion, a capacity-controlled please) that the reproduction obtainable with a good imer- 
reaction circuit (actually the Reinartz) has been chosen as valve transformer and suitable valves is in anyway infe _ 
the most suitable. Now, with regard to the remainder of in quality to resistance coupling of any kind. Tho w 
the circuit, we shall need one L.F. stage which will give wish to argue that equal L.F. amplification would te d. 
us ample loud-speaker strength on the nearer stations, and tained by one of the new high magnification factor hiz- 
a transformer-coupled stage has been chosen partly be- impedance valves and a suitable resistance coupling urn. 
cause we want the utmost amplification we can get as we must not forget that this receiver is not intended for t 
are only going to use one stage, and partly because the local and high power stations only, and we cannot, tha 
writer has got to be convinced (by demonstration only. fore, forgo the benefits conferred by our reaction syste: 
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Fig. 3.—The baseboard layout. 
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LIST OF COMPONENTS. ' 


* 1 Ebonite panel, 20in. x 8in. x łin. 
— 1 Wooden baseboard, 20in. x 74in. x gin. 
1 Ebonite tube, 4in. x 3in. dia. 
3 Ebonite discs, 3}in. x fin. 
2 Ebonile discs, 23in. x lin. 
1 0.0005 mfd. variable condenser with vernier (Williams & Moffat). 
1 0.0003 mfd. variable condenser with vernier (Williams & Moffat). 
1 L.F. transformer (Ferranti). 
2 Valve holders (Aermonic). 
J 0.0003 mfd. grid condenser (Dubilier). 
1 2-megohm grid leak (Dubilier). 
1“ Dumetohm ” grid leak holder (Dubiltier). 


* 


£ i Approximate total cost £5 5s. Od. 
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With regard to the constructional details, thè only part 
thich should present any difficulty, is the making of the 
oils used, the remainder of the work being merely 
traightforward assembly work. The short wave coil 
onsists of a total of 100 turns of No. 24 D. C. C. 
round on an ebonite former four inches long by three 

_iches in diameter. First, sixty turns are wound on, 
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ommencing half an inch from the beginning of the 
bonite former, each end of the winding terminating in a 
oldering tag held in position by a nut and bolt passing 
hrough ‘the wall of the ebonite former. This portion of 
he coil is for tuning the grid circuit. A space of gin. 
s then left on the former, this space being merely for the 
ccommodation of the nuts and bolts, and then a further 
o turns of the same wire is wound on in the same direc- 
on. This part of the coil is the combined aerial and 
eaction coil, and as to the ends of its winding it is 
ecured in the same manner as before. This coil, how- 
~ ver, must have certain tappings made to it as it is being 
-round, the actual taps occurring at the sth, roth, 15th, 
5th, and 35th turns. Each of these tappings is led 
own directly through a small hole into the interior of 


2 Stud switches (Bowyer Lowe). 

1 Dewar type switch (Ericsson). 

1 Terminal strip (Edison Bell). 

2 Telephone terminals (Belling Lee). 

I Key switch (Lissen). 

2 1 mfd. condensers (T.C.C.) 

1 9-volt grid battery ( Hellesen). 

2 Fixed resistor holders (Burndepi). 

2 Fixed resistors or shorting plugs (Burndepi). 
2 Dial indicators (Belling Lee). 

Quantity of No. 24 and No. 39 D.C.C. wire. 


the cylindrical former, whence it passes along to the end 
of the former to the usual nut and bolt fastening. These 
tapping terminals are clearly seen in the photographs. 
The long-wave coil is wound on a different type of 
former, and it is first necessary to construct this former, 


A view taken from above showing the connections of the coil tappings. 


which consists virtually of a disc with two peripheral slots 
into which the grid and combined aerial-reaction coils are 
respectively wound. It is actually made up from five 
ebonite discs, three having a 3}in. diameter and two a 
2$in. diameter. These should be cut from pin. ebonite. 
In case the ordinary constructor lacks the necessary skill 
for cutting these out, it should be mentioned that any 
dealer should be willing to supply them at small cost. 
The discs are all clamped together by two nuts and bolts, 


the smaller sandwiched between the larger, and thus two 


peripheral slots are formed whose deepness and width are 
determined by the relative diameters of the large and 
small discs and the thickness of the discs respectively. 
Into one of these slots is wound 200 turns of No. 30 
D.C.C. for the long-wave grid coil. the two ends of 
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Fig. 4.—The practical wiring diagram, 


the winding being taken to the same type of “' anchor- 
ages ’’ as before, situated on the outer disc of this par- 
ticular winding. The winding having at the 2ooth turn 
been taken up to the terminal just mentioned is then 
continued into the other slot, where fifty turns are wound 
for the aerial-reaction coil, the end of the winding being 
taken to a fastening situated side by side with the other 
two. This long-wave coil is then screwed down to the 
baseboard, grid winding uppermost, by means of an ordi- 
nary wood screw passed through its centre. The short- 
wave coil is then straddled over the long-wave coil (the 
two magnetic fields being at right angles), and is sup- 
ported on two cylindrical pieces of ebonite tubing one 
inch long. The Dewar type switch is so connected that 
when put in an upward direction it short-circuits both 


wave reception. 


sections of this loading coil, the horizontal posit 
these extra inductances into the two ci 9 S 
With regard to the H. F. 
of the commercial instruments at present. ¢ re 
will suffice, although actually the writer h 

of the home-made choke, of which full, e 
details were given in the “ Hints and Tips 
of this journal for February 24th. 2 


Final Adjustments. E z 


With regard to operating details, it may bei s 
once that success or otherwise depends upon an e 
use of the reaction controls. For smooth working, ! 1 


writer has found that the best results are obtain 


using a valve of from 20, ooo to 30,000 ohms impetan 
3 18 
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‘Two Range Reinarts.— 
with about 40 volts H.T. as detector. The output valve 
should, in the interests of good quality, be one of about 


7,000 ohms impedance with an H.T. voltage of 120 and 


appropriate grid bias. If one bears these facts in mind 
it matters little whether the valves are of the 2-, 4-, or 
6-volt type. Reaction should first be adjusted coarsely 
by means of the stud switch, using the smallest number 
of turns with which ft is possible to secure oscillation. 


Increasing Selectivity. 


With regard to the aerial tap, it will be found that 
for loudest signals more turns will be required in 
‘the aerial coil when working on the upper part of the 200 
to 600 wavelength band. than when working on the lower 
part. To a certain extent the actual tapping for best 


Thornton Heath. 

(October and November.) 
Great Britain :—(’Phone) G 2JB, 2RG, 
BDC, 5GQ, 5KU, 5QV. 5TZ, 5US, 5UW, 
6GF, 60H, 600, 60Z. Northern Ire- 
land :—GI, 5NJ, EMU (phone). Aus- 
tralia:—A 33D. Tasmama:—A 7AA' 


708. Argentine:—R ADI, AFl, BAL : Logs. 


BG4. Brazil:—BZ 1AD, IAK, IAN. 
TAO, 1AP, IAV. 1BD, 1BI, 10A, 2AB, | 
ZAD, 2AG, 5AB, 5AD, 6QB. Canada :— Dublin. 
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results on any given wavelength depends on the character- 
istics of the particular aerial used, and so no definite 
figures can be given. Selectivity can always be secured 
at the expense of signal strength by cutting down the 


` number of turns in the aerial circuit. Thus with, only 


five turns in the aerial circuit selectivity is good, but 
signal strength on distant stations naturally suffers. 

In conclusion, the writer would like to add that those 
who require. loud-speaker operation of stations which are 
already received on the telephones may accomplish their 
desires by adding an extra L.F. stage, without a great 
deal of trouble, but on no account is the adding of H.F. 
advised. In the long run it will be found a more econo- 
mical matter to purchase a racing car complete than to 
dump a high-powered engine in the old family covered 
wagon. 


WML Te co ae E 
Calis Heard. 


Extracts from Readers’ : 1BIG, 1BMM, 1BTF, 1BXH, 1B 5, 


BN SK2. Urnguav :—Y 2AK. Chile 
CH 2LD. Porto Rico:—PR JA, 
4JE. U.S.A.:—U 1AAO. 1ADM, 
1AGA, 1ALR, 1ASA, IAXA, 1AXX, 


10H. 1CIB, 1CJC, 1CKP,  1CMX, 
ICRI, 1CWC, 1GA, 1KC, 1KK, IKL 
INQ, 1MY. 1QI, IRD, 18W, 1U w, 


＋—＋—õ—*2ͤñtd 4 Feed 1ZK, 2ABA, 2AMJ. 2ANX, 2APD, 


2ARM, 2BAD, 2BRB, 2BW, 2BXJ, 


Ahn, 2AL, 2AX. Hong-Kong :—BXY. New Zealand :—Z IAV, 1AX, 1FF, 2CC, 2CVJ, 2FO, 200. JAC, 


ava: AND. New Zealand: — z 236, 2AB, 2AC, 2AE, 


SAI, 4AA. Philippines :—PI IBD. Porto ZAR, 4AA, 4AC, 


2GĊ, 2XA, Sal, 3AFQ, 3FJS, 3MV. 3Z0, 4CV, ALR, 


4AM, 4AV. Aus. ALL. ANI. 4PR, 4QB, 5A, SKC, 


Rico :—PR 48A. South Africa :—O AEN. tralia :—A 2CM, 2CS, 21J, 2YI, 3BD, CEM. 601, 7IT, 7WU. 8ADG, 8AHC, 


V. S. A.. U 1AHV, LAIR, 1AMD, 1AXA, 330, SEF, SLS, 
BIR, 1BQT, 1BZP, 1CMF, 1CNZ, IDM, 7LA,.. 7CW. 
IL, 1LJ, IRD, IVF, 2AES, 2AD, AFI. Philippine 


08, 2CTF, 2FJ, 2KVS, 2RS, 2ZV, IBD, WUAJ. Japan: —J RZB, JOC. 
SBAFW, 3CDV. 3CJN, 3GP, 3QW, 4FT, China :—C FUP, BXY, 9AA. Brazil: 


4CM, SKN, 7C5, 8ALY, 8BTH, 8DDN, 8EQ, SXE, 
Argentine -R Fg, 9BBF, SRBWW, 9DWO. SECC, EE, 
Islands :—PI 1AU, NI, WIY, AA7, ABI. 


D. F. and D. M. O'Dwyer (GW 18B). 


IS, 4TV, 8ADG, 8BF, 8BTH, 8ES, BZ 140, .1AK, IAW, 1BC, IBI, - 6000 
NBA. Others :—TPAI, UM-CYY. IQA, 2AB, 2AF, 5AB, SAD, 5AE, l 
(0-v-0 and 0-v-1.) 6QB. South Afriéi :—0O ASB, A4Z,  Howdea, E. Yorks. 
M. E. Coaffee. A5X, AEN. Canada : — © ‘JAC, 1AR, (October 20th to- November 20th.) 


D 


— 


IJ. S. A.; -U LAIB, 1A FG, TAG, 1A GA, 
1AK, IAMD. IANX. 1AQK, 1ASU, 
IAWR. IAXX. IAZR. IAZT. iBBN, 
IBC H. 1B HIM. 1B JK. IBKE, 1BL, 1B MI, 
IBZP, 10I. 1CłB. 1CJH, 1CJS, 1CMP, 
ICMX, 1CX. IDA. 1DI. 1GA, 1KC, 1KF, 
1QC, IRD. 1SW, 1TN. IVZ. IX AM, 1XV, 
IZD, 2ABI’, 2AFG, 2AFO, 2AHK, 2AKZ, 
2ALM, 2AMJ, 2ANP,- 2ANNX, 2ARM, 
2AVK, 2AYJ, 2BAA, 2BG, 2BGZ, 
2BKR, 2BL, 2BWA, 2CBG, 2CFT, 2CJB, 
2EM. 2FA, 2MA, 2MM, 3AKW, 3AP, 
SAW. 3A. 3BLC, 3BWT, 3CAB, 3DN, 
SEF. 3GP. 3HG. N. 3JO. 3LD, ABX. 
4CB. 41Z, 5AAV, 8ADG, 8AGO. 8BA, 
8BEN. 8BOU. 8CQZ. 8CFH. 8CLS, 8XC, 
SMC. 8NE, 9ADG, 9BIII. 9SBMM, 9EJI. 
9SJ, OTF. Brazil :—BZ 1AA, 1AD, 147, 
IAK. 1AL. 1AN, 140. LAW, 1AX, 1Bl. 
2AF, 2AQ. SAA. 6QA, SNI, SQIN. 
Canada :—C 1AR, 2BG, 2FO, 3AA. 3MP. 
Argentine :—R BG8. CB8, DBZ2. Uru- 
guay :—X 137, 331, Y 1CD. Chile :— 
CH 2AS, 2 LD. Madeira:—P 3FZ. 
Porto Rico :—PR SAB, JA. New Zea- 

land: — z 1AQ, 2AC, 3BA. Australia :— 


A 


— 
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AN AMERICAN AMATEUR STATION. U 8AUL owned and operated by Mr. R. b. A 5BG. Japan :—J 2PZ. 


Craig, at 4414, Water Street, Wheeling, West Virginia. This station uses 240 watts 
input with S Tube” rectificatio.s, and the aerial is 88 ft. long and 40 ft. high. Mr. Craig 


(0-v-1 Reinartz.) 


will welcome reports on his 20 metre transmission. D. E. Scarr. 
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A Section Devoted to New Ideas and Practical Devices. 


SPACING STRIPS. 


In transformer and other solenoid 
coils where another winding is sup- 
ported by ebonite strips placed sym- 
metrically between the two windings, 
it is a great advantage if grooves at 
the desired distance apart can be made 


Cutting grooves in spacing strips. 


in the strips. The workshop method 
of doing this 1s, of course, to chase a 
thread of the desired pitch upon a 
piece of ebonite tube and subsequently 
cut the strips out of this, but all con- 
structors have not a lathe at their 
disposal. 

An alternative method is as fol- 
lows :— 

Take a new file, the teeth of which 
are the desired width apart (bastard 
or coarse cut is generally suitable) and 
with a hand vice clamp another file or 
a strip of fairly thick metal so that its 
cdge ‘ S” (safe edge if a file) is 
parallel with the cuts on the first file. 
Now cut a piece of short ebonite (A) 
of a thickness corresponding with the 
width desired for the spacing strips 
and of a width equal to the length the 
strips should be (L). This should 
then be placed upon the file with its 
left edge close to the guide and at 
right angles to it. Now rub it to and 


fro upon the teeth of the file until the 
grooves the teeth will cut are deep 
enough. Then saw the strip off, when 
it will have the appearance of D. As 
many strips as are needed can be made 
in this way, and each sawn off when 
the grooves are filed. If rather wide 
spacing of the wire is needed on the 
transformer alternate grooves only 
need be used to wind the wire upon. 
—W. F.C. 
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- EXTENSION HANDLE. 

Where several tuning dials have 
to be adjusted in a receiver suffering 
from hand capacity effects, a single ex- 
tension handle which can be applied 
successively to each dial is an advan- 
tage. 

An ordinary penholder may be used 
for this purpose, if a modified“ pen 


Penholder extension handle. 


nib ' is fitted underneath the knob of 
each dial. A large spade terminal 
would probably suffice, if the end ‘s 
bent to the shape of the curved portion 
of a pen nib. It is then an easy matter 
to fix the penholder to the adaptor un 
each dial for tuning purposes. — G. D. 


0000 


GRID LEAK CONNECTIONS. 

When converting grid condenser and 
leak units in order that the grid leak 
may be connected between grid and 
filament instead of in parallel with the 
grid condenser, it is generally neces- 
sary to remove the grid leak and re- 
mount it in a special holder. This ¿s 


wind the lead-in frequently brea 
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unnecessary if the scheme shownirtg 
diagram is followed. | 

One of the original clips is wis 
to hold one end of the leak, ax i 
connection to the other end i m 


Grid leak clip. 


through the medium of a fountain f 
clip of the type shown in the diag 
The end of the clip is cut off, lean 
part of the spring to serve as a sis 
ing tag.—E. J. T. 
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LEAD-IN JOINT. 
Through swaying of the aerial n 


the point where it is attached to 

terminal of the lead-in tube. 
This trouble may be or 

making the connection to the h 


Improved lead-in joint. 


terminal through the medium “4 
length of clock spring soldered «' § 
end to the down-lead and at the i 
end to a stiff brass bracket clamp] 


neath the terminal nut.—C. P. ` ) 
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THE POLAR- THREE 
RECEIVER. 


A Compact Set for Loud⸗speaker mecepton from the Loc ‘Station and Daventry. 


N a descriptive 
issued by the makers of 
the Polar-Three Receiver 

is specifically stated that 

attempt has been made to 
nieve record-breaking re- 
Ats, but that an endeavour 

s heen made to provide 

id-speaker reception of at least one broadcast pro- 


imme in any part of the country. 


In general, 
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Interior view of the ‘‘ Polar Three.“ 
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two programmes will be available, one 
ym the local main station and the other from Daventry. 
‘ch a receiver meets the requirements of the majority of. 


— — 


a 


leafict er ee 5 2 PE T we : E i listeners who require clear 
ree- valve receivers, incorporating a detector valve and: dc 

two low-frequency amplifiers, are exceedingly popular with : reproduction of The proarcast 

: listeners primarily interested in loud-speaker reception from: . . f 
the local station and Daventry. Accordingly, we are; Volume with as little compli- 
commencing this series of receiver tesis with simple three- : cation as possible. 


valve sets of this type for the guidance of readers requiring : T io Communication 
broadcast reception with the minimum complication and cost. C0 ic are set ee 
3 e3 


programmes of adequate 


selves out to meet this de- 
mand and have succeeded in producing a neat and com- 
pact receiver containing all the essentials of broadcast 
reception without ‘‘ frills.” 


Simple Tuning Controls. 


The controls represent the irreducible minimum for a 
receiver of this type and are perfectly simple to operate. 
The control which will be used most is the valve switch 
immediately below the tuning dial. This switch inter- 
rupts the filament current to the valves, and, the set having 
been once tuned in, it miay be switched on and off in the 
same way as an electric light. Second in importance is 
the double-pole change-over switch below the two coil 
units, by means of which the receiver may be switched over 
from the local station to Daventry. Retuning by means 
of the third control (the tuning condenser dial) is gener- 
ally necessary when changing over from one wavelength 
range to the other. An additional tuning control would 
be necessary to render the change-over automatic, and the 
manufacturers evidently regard this complication as un- 
justified, having regard to the general simplicity of the 
set. The fourth control in order of importance is the 
reaction coupling between pairs of coils in the tuning 
units. The distance between the coils is varied by a quick- 
motion thread; this adjustment is made when the set is 
first installed, and requires no further attention so long 
as the wavelengths of the stations being received remain 
unchanged. It is to be regretted that the makers have not 
taken advantage of this fact to house the coil units inside 
the set immediately below the hinged lid. There they 
would be safe from mischievous or accidental interference 
which might set the receiver oscillating during the absence 
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Broadcast Receivers.— 
of a responsible person, thus causing considerable annoy- 
ance to neighbours. 

Instead of the usual terminal panel for battery connec- 
tions, a set of battery leads are supplied with the receiver 
and are permanently connected into the circuit. The leads 
are clearly marked with braided covering of different 
colours, and there can be no possible excuse for making a 
wrong connection. The leads pass through an ebonite 
bush in the back of the receiver cabinet, a particularly neat 
method which is 
also applied to the 
aerial, earth, and 
loud-speaker leads. 
Separate ebonite 
bushes are provided 
for the latter groups 
of leads, and a 
small terminal block 
is mounted inside 
the cabinet beneath 
each bush, as shown 
in the sketch. The 
provision of a single 
bush for the aerial 
and earth leads 
must not be made 
an excuse for using 
twin flex for the lead-in and earth connections. 

The receiver was tested with the valves and battery 
voltages specified by the makers. For the detector valve 
a P.M.1 H.F. was used, for the first L.F. a P.M.1 
L.F., and for the power valve a P.M.2. These valves 
require a two-volt battery for the filament current supply 
and H.T. batteries totalling 132 volts. Anode voltages 
up to go are recommended for the detector. 

The actual tests of the receiver were carried out with 
86 volts on the detector and 136 on the two L.F. valves. 
The grid bias was adjusted to — 4.5 volts for the P.M.1 
L.F. valve and - ọ volts for the P. M. 2. 


reaction unit. 


The Polar 


Performance. 


On a standard P. M. G. aerial the wavelength ranges 
of the two sets of coils supplied with the receiver were 
as follow: 270 to 480 metres on the short-wave coils 
and 1, 100 to 2, 200 on the long-wave coils. 

The receiver was tested for sensitivity and selectivity 
both on broadcasting and by means of a special modu- 
lated oscillator. Results under both these heads were 
normal having regard to the type of circuit adopted, and 
indicated that the range of the receiver on a standard 
rooft. aerial would be zo miles on a main B.B.C. station 
and 150 miles on Daventry. 

While selectivity on each range taken separately was 
poor, the selectivity ’’ between the two ranges was good. 
When only one station is to be received on each wave- 
length range selectivity is unimportant, but it is essential 
that there should be no interference from the local main 
Station when receiving Daventry. This requirement was 
fulfilled at a distance of four miles from 21.0, Daventry 
being received without noticeable interference from the 
former station. This result can be considered good. 
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The quality of reproduction was satisfactory pm 
that the receiver was not pushed. No attempt sui 
be made with this receiver to obtain realistic Wm 1 
orchestral items, but excellent results may be epz 
from solo performers, chamber music, and talks. 

The current consumption of the receiver is ch 
tively low. The valve filaments draw a total of :: 
ampere from the 2-volt accumulator. A 3o0-amper * 
cell is recommended by the makers, and this shoul :- 
100 hours’ service on each charge. The total œz 
drawn from the H.T. battery is 6 milliamperes, gx 
low figure for a three-valve set, and the small type E. 
batteries recommended by the makers should pit <i 
factory service under these conditions. Assumin: zt 
the set is used three or four hours a day, the lars 
will require renewal on an average every six monts, > 
cost of renewal being 258. 

The circuit is conventional and follows well-tre! -: 
ciples. The reacting detector valve is followed ix = 
low-frequency amplifying valves. The first amplif-: 
coupled to the detector by means of an iron-coral 1: 
former, and resistance-capacity coupling is emplore!:+ 
tween the first amplifier and the power valve. The. 
speaker is connected directly in the anode crait ct: 
power valve. Separate tappings for each of tel: 
valves are available on the grid bias battery, wh; 
mounted inside the cabinet. 

There are one or two 3 
unique constructional de- 7 
tails. For instance, the 
condenser is controlled by 
the well-known Polar cam- 
vernier movement, which 
gives both coarse and fine 
adjustment by means of 
one knob only. The 
coupling resistances and 
condenser between the two 
L.F. valves are mounted 
in the form of a compact 
unit, the condenser form- 
ing the base and the grid 
leak being mounted inside the back 
the wire-wound anode re- } 
sistance. This is standard practice in all Poli © 
making use of resistance-capacity coupling, and th = 
are available as separate components. 

The two L.F. valves are mounted on a platform 
ing two rigid valve-holders, and are sufficiently praec" 
from vibration by the rubber feet on the bas d 
cabinet. A separate rubber sponge mounting 1s p 
for the detector. 

The Polar-Three Receiver can be recommended r 
reception of the British Broadcasting Companys * 
grammes from one or two stations at moderate ™ 
speaker strength. The price of the receiver, W- 
grid bias battery and leads, is C10. Jo this mis 
added Marconi royalty of £1 17s. 6d. The c 
complete installation, inclusive of royalty and all K 
sories recommended by the makers, is £19 125. 0d. 
manufacturers are The Radio Communication Co. . 
Barnes, London, S.W.13. 
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A Section Mainly for the New Reader. 


A WIRING HINT. 
Porcelain-insulated connectors, such 
as those sold by many electrical 
dealers at a few pence each, have 
several applications for wireless pur- 
poses, particularly when joining up a 
temporary telephone or loud-speaker 
extension lead. They are obtainable 
in several patterns—those with one, 
two, or three brass insets are referred 
to respectively as one-way,’’ ‘* two- 
way, and “‘ three-way ’’ connectors, 

and are illustrated in Fig. 1 


In the majority of these fittings 


Fig. 1.—Connectors with porcelain insu- 
| lation. 


both screw-heads and insets are sunk 
well below the surface of the porce- 
lain, so there is little fear of an acci- 
dental short-circuit. The connectors 
will often be found useful when 
making an experimental alteration in 
the wiring of a receiver. For instance, 
it may be necessary to insert tem- 
porarily an extra resistance in one of 
the filament circuits of a multi-valve 
set; this operation is easily carried 
out by cutting the appropriate wire 
‘and inserting the ends in the opposite 
sides of a two-way connector to which 
flexible leads are attached for joining 


to the extra resistance. 
O Q O 


CHOOSING POWER VALVES. 
An examination of the character- 
istic curves of some of the newer 
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power valves, which are primarily de- 
signed for large inputs, shows that 
they are capable of handling greater 
amplitudes with only 80 or go volts 
of high tension than are the ordinary 
type with 120 volts. 

These valves will, therefore, com- 
mend themselves to the notice of the 
amateur who is desirous of obtain- 
ing the best possible reproduction 
combined with economy in outlay, be- 
cause the extra cost of the valve may 
be offset by a less expensive H.T. 
battery. It must not be forgotten, 
however, that the anode current will 
still be considerable, even with the 
large grid bias voltage which may be 
used. 

The low impedance of these 
“ high-power ’’ valves is of assist- 
ance in bringing out the low tones 
which are so often lacking in loud- 
speaker reproduction. 


oooo 


HIGH-AMPLIFICATION VALVES. 

When valves having an amplifica- 
tion factor of 30 or more are used as 
anode detectors or L.F. amplifiers, 
it is usual to insert a very high re- 


sistance of o.5 megohm, or even 
more, in their anode circuits. It may 
be useful to know that, working 


under these conditions, the valves 
rated at from 5 to 6 volts give an 
ample emission with 4 volts, or even 
less, applied to their filaments. It 
will often be found convenient to 
operate one or more of these valves 
in conjunction with those rated at 
4 volts, the filaments of the latter 
being, of course, heated in the normal 
manner, 

When the ‘ high-amplification ”’ 
valves are worked in any other way 
(e.g., as grid detectors or tuned 
anode H.F. amplifiers) the full fila- 


ment emission will be required, and 
the rated voltage must be applied. 


9000 
TUNING THE “UNTUNED’’ AERIAL 
CIRCUIT. 

It will sometimes be found that 
both sensitivity and selectivity 
are improved by tuning a so-called 

‘“ aperiodic ° aerial circuit. A 


marked improvement as far as the 
former is concerned is most likely to 


AERIAL 


Fig. 2.—Adding a tuned aerial circuit. 


be noticed when the aerial is excep- 
tionally short. 

An existing receiver may easily be 
modified by connecting an external 
loading coil and variable condenser 
to the aerial and earth terminals, as 
shown in Fig. 2. For the broadcast 
waveband, the coil will have from 
twenty- -five to fifty turns (it may_be 
of the plug-in variety), while “the 
maximum capacity of the condenser 
should be from 0.0003 to 0.0005 
mfd. 

The degree of coupling between 
aerial and closed circuits may be con- 
trolled by varying the primary induct- 
ance of the ‘‘ aperiodic ” coupler ; 
this is already provided for in the 
majority of more recent designs. It 


sizede Google 
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is assumed that the loading coil will 
not be in inductive relation with the 
internal coils. 
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SENSITIVE LOUD-SPEAKERS. 


Sensitivity 1s seldom put forward 
as a desirable quality in a loud- 
speaker, although it should be 
realised that the use of an instru- 
ment giving considerable volume with 
a small input will enable us to effect 
a considerable economy in the receiv- 
ing apparatus, and at the same time 
to obtain a signal of sufficient loud- 
ness. 

It is, unfortunately, a fact that the 
majority of modern loud-speakers, 
particularly those of the cone 
type, give appreciably weaker signals 
on a given input than those fitted with 
a horn; indeed, it may be said that 
many of the former require a ‘‘ super- 


power valve in the last stage of the 
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amplifier for satistactory 
operation. 

When the use of this type of valve 
is ruled out by reason of its com- 
paratively high initial and mainten- 
ance cost, it is advisable to pay some 
attention to sensitivity when choos- 
ing a loud-speaker, and to remember 
that, even if that decided upon is 
slightly less perfect, considered 
purely from the point of view of 
quality, than another less sensitive 
instrument, it is likely to give infin- 
itely more pleasing results if ade- 
quate volume is obtainable without 


overloading the output valve. 
0000 
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WITH DRY BATTERY 
AND PHONES. 


Although it would appear to be a 
fairly simple matter to test the insula- 
tion or continuity of a circuit by means 
of a battery and phones, there are in 
practice one or two small difficulties 


TESTING 


DISSECTED DIAGRAMS. 
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which are likely to puzzle th k 
ginner. The most important of ths 
is connected with the fact that 201 
will be heard when completing : © 
cuit containing an appreciable aje 
city, due to the flow of charging œ 
rent into the condenser. This w: 
possibly give rise to a mistaken wi: 
that insulation is inadequate ; to ase 
himself on this point the reader she 
listen carefully when örealisg kr 
circuit, and if no click is heard tm: 
be assumed that everything is in on 

It is always advisable to use m 
lated electrodes (wander plugs a n=. 
lated pin terminals will serve) to 20 
leakage through the body of the teste 

It will also be as well to get an 
of the loudness of the click, wh 
should be heard when a par 
phones and a battery of a given w: 
age are connected across a resite” 
(grid leak or anode resistor) of koa: 
value. 


Pointctospoint Tests in Theory and Practice. 
No. 51.—A Single-valve Regenerative Receiver. 
Below is piven the first of a short series of diagrams, which are tntended to show simple methods of 


locating faults in lypical wireless receivers. 


Failing a sensitive galvanometer, it is eu 


ggesled that a 


pair of telephones with a small dry battery should be used as an indicating device. The tests will 
. show not only actual faults, but will reveal the small leakages which are often responsible for poor 


A test between the two points marked a 

will indicate continuity through the tunia 

coll and its connections; between b an 

d, insulation of the grid condenser, and 

between c and c, continuity of the grid 

leak. The valve should be removed from 
ite socket. 


reception and flat tuning. 


With aerial coil and leak removed, and the 
tuning condenser set at minimum, a test 
between a and a will show the insulation 
of the grid circuit as a whole. This 
should be of a high order. Also test 
between —L.T. and aerial terminal. 


The anode circuit of the valve may N 

tested between points a and e, and ime 

lation of the by-pass condenser betwttt 

b and b. A further insulation test e T 

commended between the piate and — t. 

(with H.T. battery disconnected). Severs 
other continuity teste may be applied 
BY 
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The following absiracts are prepared, with the permission of the Controller of H. M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


A Crystal Amplifier. 
. (No, 259,005.) 
Application Date, Sept. 1st, 1925. 

A circuit employing a crystal combina- 
tion as an amplifier in conjunction with 
an ordinary crystal receiver is claimed by 

. ©. Pearce and J. S. Smith in the 
above British Patent, No. 259,005. Thus, 
in the accompanying illustration it will be 


seen that the arrangement comprises an 


aerial circuit consisting of an inductance 

L, tuned by a condenser C, in conjunc- 

tion with the usual aerial A and earth 
ct connection E. Another inductance L, is 
a coupled to the aerial circuit, and is 
i <' shunted by the usual detector D and tele- 
phones T. The connection between the 

ower end of the inductance L, and the 

earth is broken by two condensers K 
— between which another crystal combina- 

tion M is connected. This crystal com- 
— bination is energised by a battery B in 
— series with a choke L and a resistance R. 
` 


Crystal amplifier circuit. (No. 259,005.) 


lt is stated that the best adjustment of 
D the battery voltage, the resistance, and 
contact pressure of the crystal combina- 
tions can be readily found, and that the 
„ circuit presents no difficulty in opera- 
wee tion. 

be, The specification gives no indication of 
* the manner in which the circuit funo- 
Be tions. 
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Another Cone-type Speaker. 
(No. 257,317.) 


Application dates, April Wth and June 
22nd 


i b 

An interesting form of cone loud- 
speaker is described by N. W. McLachlan 
in the above British patent. The accom- 
panying illustration 
should make the in- 
vention quite clear. 
The cone dia- 
phragm is made 
from fabric F, 
which is stiffened 
by treating it w.th 
„dope or cellu- 


cone itself only ex- 
tends over a small 
area of the dia- 
phragm, as shown 
between the two 
dotted lines X and 
Y, the periphery of 
the cone merging 
into a more or less 
flat ring, as shown 
at R. The edge of 
the ringed portion 
of the cone is held 
between two metal 
rings A and B. 
arranged in channel 
formation. Another 
ring C, provided 
with a number of 
screws S, serves to 
adjust the tension 
on the fabric dia- 
phragm. It ® 
stated that the 
fabric is first coated 
on one side and 
allowed to dry, and 
then coated on the 
other side, the pro- 
cess being con- 
tinued until suffi- 
cient resiliency is 
obtained. The cone 
Cone loud-speaker is driven by an 


. 4 g ordinary type of 
(No. 257,317.) telephone movement 


loid varnish. The 


M. which is attached to the apex N by a 


- link L. The movement is supported by a 


number of springs Z, the other ends of 
which are fixed to the metal framework 
and rings supporting the diaphragm. 
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Selective Reaction Circuit. 
(No. 256,689.) 


Application Date, May 12th, 1925. 


A rather interesting form of selective 
receiving circuit is described by A. G 
Benstead and Rotax (Motor Accessories), 
Limited. The invention really consists 
in coupling a tuned filter circuit or wave 
trap to the aerial inductance and coup- 
ling the reaction coil into the wave trap 
instead of into the normal aerial tuning 
circuit. Referring to the accompanying 
illustration, it will be seen that a tuned 
circuit L, C,, which is connected to an 
aerial and earth system through a series 
condenser C,, forms the input circuit of 
the valve V. Loosely coupled to the 
inductance L, is another tuned circuit 
IL. C,, which forms the trap circuit. Re- 
actien is obtained by including an in- 
ductance L, in the ancde cirenit of the 


Reaction circuit with tuned intermediate 
circuit. (No. 256,689.) 


valve, which is then coupled to a trap 
circuit L, C, The reaction effect is 
brought about, of course, by the fact 
that tħe circuit L, C, is coupled to the 
grid circuit af the valve through the 
ordinary aerial tuning circuit. It should 
be noted that the intermediate circuit 


L, C, is electrically disconnected from . 


the other components of the circuit. 


— o — — — — . — 
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Floating Battery Circuit. 
(No. 258,739.) 
A pplication Date, Oct. 15th, 1925. 


E. Heese describes in the above British 
Patent Specification a circuit utilising a 
floating battery for the purpose of running 
the filaments of receiving valves from the 
supply mains. The novelty of the in- 
vention lies, perhaps, rather in the nature 
of the apparatus used than in the actual 
cireuit. Theaccompanying diagram, which 
illustrates the invention, shows an ordin- 
ary battery consisting of two cells C con- 
nected through a lamp resistance L to 
the supply mains 8, the supply to the 
valve set being taken across the two 
cells, d. e., at X and Y. The specification, 
although very short, is exceedingly de- 
tailed, and provides for many modifica- 
tions, such as the control of the charging 
current by switches or automatic cut-outs. 
It also provides for making the charging 
current exactly equal to the t 
current, so that the cell does not ten 
to overcharge. One of the chief features 
of the invention, however, is the use of 
lead- copper accumulators, since they are 
stated to be almost indestructible, and 
capable of remaining charged for years 
without deteriorating. Another type of 
cell which is mentioned is the recharge- 


Floating batteries for L.T. supply. 
8 (No. 258,739.) 7 


able carbon—manganese dioxide—zinc 
cell. Another feature of the invention is 
the use of the same type of cell in con- 
junction with a rectifier for use with 
A.C. mains. 
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Molybdenite Detector. 
(No. 256,830.) 
Application Date, Nov, 13th, 1925. 

A form of molybdenite detector is de- 
scribed by S. J. Eintracht and E. J. 
Dickins in the above British patent. 
The accompanying illustration should 
make the invention quite clear. The de- 
tector is of the enclosed type, mounted 
upon a circular insulating base I, pro- 
vided with an annular groove in 
which the edge of a cover G can be 
placed and held in position by pins P. 
The detector is of the plug-in type, and 
for this purpose is provided with two 
split plugs S. Two studs D provided 
with nuts hold in position an insulating 
strip E provided with a groove F. One 
of the studs D and its associated nuts 
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carry a clip H, which holds a strip of 
molybdenite. A soft strip of copper or 
similar metal K works in the groove F, 
and is controlled by a spring Q con- 
nected to the other stud. Leads are 


+ 
' 

„ 

nt 
q: 
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7 
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Piug-in molybdenite detector. 
(No. 256,830.) 


taken from the two studs to the two split 
plugs S. The detector element, of course, 
comprises the flat molybdenite surface in 
contact with the metal strip or point. 
A detector of this nature is very stable 
in operation. 
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Frame Aerial Reflex Receiver. 
(No. 256,688.) 
Application Date, May 12th, 1925. 
A familiar type of reflex receiver asso- 
ciated with a particular form of aerial 
circuit is described in the above British 


Two valve reflex frame aeriai circuit. 
(No 256,688.) 
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patent by A. G. Benstead and Buz 
(Motor Accessories), Limited. Th in 
of the reflex receiver will no dock » 
recognised by reference to the mu 
panying illustration, in which it Wk 
seen that the first valve acts as atc 
frequency amplifier, the outpet k- 
transferred to the detector vale 3 
means of a high-frequency transte ve 
H, the secondary of this being tune = 
a condenser C, The anode crt < 
the second or detector valve contain ti: 
primary winding of a  lJow-frequn: 
transformer, the secondary of wks 
connected to the grid circuit of the Fe 
valve. The grid circuit of the fm tin 
V, comprises a frame aerial F, ux i 
a variable condenser C.. In additis dee 
frame aerial F is inductively coupe: 
au ordinary open aerial A. Sine * 
first valve acts as a low-frequency sp: 
fier and as a high-frequency amp! 
the telephones T are, of course, ince. 
in the anode circuit, as usual. 


0000 

ing Undesired Rignak 

(Jo. 258,969.) 
Application Date, July Ath, 1925. 

Reaction rejector circuits for the ¿im 

nation of undesired signals ar +Ë 
known, and a particular form of hani 
rejector circuit is described in the 20 
British Patent Specification by Im 


Electric Limited, and P. W. Willans, 12 
novelty of the invention lies in the atis- 


H.F. refector in L.F. valve circai. 
(No. 258.969.) 


tion of a low-frequency amplifying valve 
the reaction rejector. us, the acca 
panying illustration should make the Œ 
vention quite clear, where it will be sa 
that a detector valve V, is coupled by 4) 
low-frequency transformer T to an a 
fying valve V., the anode circuit of whid 
contains the telephones T. The aen 
circuit comprises the usual serial & 
ductance coupled to a tuned circuit oF Y 
nected between the grid and filamen # 
the first valve V,, a grid condenser 
leak being shown. Instead of conte 
the secondary winding of the tran-fr 
T directly to the grid of the second c 
V., a tuned circuit L, C, is includes 4 
the grid lead. Coupled to the inducta 
L, is another inductance L., which u 
the anode circuit of the second 

The two inductances are coupled in sa 
a way as to bring about a regenera“ 
or negative resistance effect, there 
materially lowering the effective re- 
of the tuned circuit L, C, 
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FOR USE WITH 4 VOLT 
„ ACCUMULATOR OR DRY CELLS 


This new valve has been expressly much higher amplification factor 
designed: to work in conjunction than the B.5. It can also be em- 
with the famous B.5. Valve. It is 1 in os ENTS ow i 
: „ j requency stages, wi resist- 
intended primarily for the high fre- ance or low ratio transformer 


quency stages, using a tuned anode coupling. The B.5H. will solve 
coil or high resistance of low self your high frequency problems. 
capacity. The B.5.H. has a very Buy one now. 


PRICE | 


Filament Volts ..............2°8 | 
— Filament Current 0 · OG amp 
Anode Volts .......... 40-120 | = ` 
Amplification Factor 17 ·8 ' | 
| (OUTSIDE THE 
Impedance... $5,000 ohm IRISH FREE STATE) 


K * r = J 
gs Z * a * 
roe ` 7 ` as ` 


Sold by að Good Rado Dealers 


The British Thomson-Honston Co. Lta. 


MOG CRMCHORKCE]ME REG ECE EX CEN IGN CIEE ENA: 


. — 
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RADIO COMPONENTS 
ensure reliable sets. 


Constructors who desire smooth working and efficient 
sets use Cosmos Precision components. 


The Cosmos Rheostat. The principal features of the Cosmos” 
Filament Rheostat are its sturdy construction and reliable, smooth 
movement. The contact arm cannot easily be damaged, having 
its movement on the inner side of a porcelain bobbin which carries 
the windings. Other pleasing features of this Precision Rhenstat 
are the handsome knob and dial, ONE HOLE fixing, and the small 


N 


The Cosmos Rheostat. 


COSMOS 


space it occupies. 
Made in four types, two of which are double-wound 
PERMACON DULL or BRIGHT Valves and one a 8 
Wy á 4 : cote ot Description Í Ohms 
. Single Wound - 
20 4. 
, 5 


Double 


Potentiometer 


CAT u. 955732 
‘0002 UF 


The Cosmos Permacon is an ideal fixed condenser, being light 
g a in weight, of guaranteed accurate capacity, and having the lowest 
Ihe Cosmos Permacon. possible losses. 
The diclectric is mica, and each condenser is tested at 500 volts 
during inspection. Nickel- plated cases give them a particularly 
neat appearance. 
“0001 mid. = oy . 16 001 mid. — 12 
500 g HEE “=, „ 
0005 25 ; a . 16 005 38 28 
0003 ,, (with clips for grid leak) 1/8 1 se — 89 
The Cosmos Resistance Coupling Unit. Real purity of repro- 
duction can only be obtained with resistance capacity coupling. 
The “ Cosmos ” Coupling Unit with a suitable valve is as effective 
as an ordinary transformer coupled stage. It avoids all distortion 
and effects considerable economies in first and operating costs. 
Designed primarily for use with the Cosmos S.P. Blue Spot 
Valves, it can be used successfully with any valve having an ampt- 
fication factor of 30 or more. Special attention is directed to the 
following advantages of the Cosmos Coupling Unit: 
(1) It takes up little space in a set. 
(2) It is not liable to be broken. 
(3) It has permanent resistance values. 
4) It allows for simplified wiring. 
| 5) Itis ecomical in L.T. current (S.P. Blue Spot Valves con- 
sume O°09Q). 


The Cosmos Coupling Unut 
and spring valve holder. 


iw) s economical in H T. Battery consumption (less than 
1/20 normal). i 


‘ 

4 

4 

‘ And iastly its use results in purity of reproduction without loss in 
2 k volume. 
1 Type “0,” the Unit alone 8 6 

4 Type “V,” the Unit incorporating spring valve holder (as illustraid) Us 

t Suitable valves for use with this unit are Cosmos ” S.P. 18/B at 14- 

and Cos mos S.P 55/B at 18/6. 


Der abd ier chuy th 
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METRO-VICK SUPPLIES LTD. 


(Proprietors: Metropolitan- Vickers Electrical Co., Ltd.) 2 
Ask your deater Metro-Vick House, 155, Charing Cross Road, LONDON, W.C? =- 


Jor these attrac- 
ttre Folders on 
Cosmos Valves, 
Sets and Com- 
ponents. 
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Events of the Week 


HACKNEY RADIO WEEK. 


x Radio Week is being organised by 
he Hackney and District Radio Society, 
ind will hold sway from January 10th to 
5th, 1927. 

0000 
NO PRIVILEGE FOR GUARDIANS’ 
STAFF. 

The Postmaster-General has decided 
hat separate licences must be taken out 
y individual members of the Fulham 
suardians’ staff who install receiving sets 
n their private apartments. 

0000 
HOOTS! 


6c has been adopted as the national 
wefix for Scottish amateur transmitting 
tations. This will save the Caledonian 
‘hams the mortification of being mis- 
aken for Englishmen. 

©0000 
A NOTABLE ANNIVERSARY. 

The 25th anniversary occurred on Sun- 
lay last of Senatore Marconi’s historic 
chievement in transmitting and receiv- 
ng wireless signals across the Atlantic 
or the first time. The first signal was 
he letter S, sent from Poldhu, Corn- 
vall, and picked up at St. John’s, New- 


sundland. 
00200 


NEW IRISH BROADCASTING 
SCHEME. 


Mr. Walsh, Minister for Posts and 
‘elegraphs in the Irish Free State, has 
utlined a broadcasting scheme which in- 
ludes stations at Athlone and Gaeltacht 
n addition to those at Dublin and Cork. 
(Che Athlone station would operate on 
uigh power with a crystal range of 80-100 
niles, deriving power from the Shannon 
water scheme. 

O0 0 00 
AND OPTICAL SOCIETIES’ 
EXHIBITION. 


The seventeenth annual exhibition of 
he Physical Society and. the Optical 
society is to be held on Tuesday, Wednes- 
lay, and Thursday, January 4th, 5th and 
th, 1927, at the Imperial College of 
science and Technology, Imperial Insti- 
ute Road, South Kensington, and will be 
pen in the afternoons (from 3 to 6 p.m.) 
nd in the evenings (from 7 to 10 p. m.). 
‘urther particulars will be announced 
ater. 
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MORE WIRELESS LICENCES. 

By the end of October the number: cf 
wireless receiving licences issued had 
dropped slightly, but the former level was 
reached at the end of November, the total 
being 2,130,785. dius 

oo 


GREETINGS BY BEAM. 
Seasonable greetings can be sent to any 
town in Canada from any post office in 
Great Britain, via Empiradio, at 
28. 6d. for 20 words. The new beam 
stations are employed for the service. 
0 


A DANGEROUS AERIAL. 


Eccles Town Council is adopting by- 
laws regulating the erection of wireless 
aerials in the borough. It is stated that 
an aerial which fell recently short- 
circuited an electric supply cable and 
caused damage. 
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in Brief Review. 


RADIO RESEARCH BY AMATEURS. 

The Radio Society of Great Britain has 
formed a Research Section, and it is 
understood that several ambitious plans 
are being proceeded with. The chairman 
of the new section is the well-known 
amateur transmitter, Mr. G. L. Morrow 
(6UV). 

. o oOo 


STAMBOUL CALLING. 

Constantinople will shortly have a 
broadcasting station with the slogan 
„Stamboul Calling.” Receiving licences 
will probably cost about one guinea per 
annum. 

0 000 
THE LAST STRAW. 

With the licensing of five new Ameri- 
can broadcasting stations during the past 
fortnight, the total number of stations 
now amount to 615, writes our Washing- 


NEW AIR LINER’S WIRELESS CABIN. 


and telephony transmitter and receiver. 


The first of the D.H. 
for the new route to India via Cairo and Karachi is now practically complete. 
photograph was taken in the wireless cabin, which is fitted with a Marconi telegraphy 


% Hercules * Air Liners 
This 


A special operator will be carried, relieving the 


pilot of any wireless responsibility. 


804 


ton correspondent. Mr. Hoever, Secre- 
tary of State, remarks that now there is 
no longer any question but that there is 
chaos in the air! 

0000 


NOVEL WIRELESS CASE. 


At Grimsby last week an electrician 
was summoned for a breach of the Shops 
Closing Order in selling wireless batteries 
to a customer on closing day. It was 
urged on the defendant’s behalf that to 
renew exhausted batteries for wireless 
sets was only effecting repairs and was 
a public service. The Bench dismissed 
the case. 


Or ae eet ERO HATES HHT e:; 


SMALL ADVERTISEMENTS. 


Owing to the Christmas Holidays, the 
issue ot The Wireless World for 
December 29th must be closed for press 

: earlier than usual. MISCELLANEOUS 

: ADVERTISEMENTS for insertion in 

: that issue can be accepted up till : 
NOON on Wednesday, December 222d. 
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“YES” BY WIRELESS. 


At a radio convention held in Cleve- 
land, Ohio, recently, the operator of an 
amateur transmitting station installed at 
the convention headquarters for the pur- 
pose of relaying free messages for the 
delegates was much surprised on glancing 
over one of the messages to notice that 
it was a proposal of marriage to a young 


£ Photo.: Lafayette, Dublin. 
PROMINENT IN IRISH RADIO. Mr.G. 


Marshall Harriss, M.A., M. I. E. E., who 
has just been re-elected President of the 
Wireless Society of Ireland. 


lady in a neighbouring city. After being 
assured by the sender that the message 
was genuine and in good faith, the opera- 
tor sent it off. Next day a message came 
from the young lady stating that the pro 
posal was accepted! 
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AN AMATEUR IN ANTWERP.—Belgium boasts a large number of transmit 


amatcurs, one of-the best known bein 


M. Louis Era, of Antwerp, whose station BE! 


is seen in the photograph. 


AUSTRALIAN BEAM TESTS. 


All expectations have been fulfilled by 
the preliminary tests between the new 
bean: stations at Ballan and Rockbank 
in Australia, and Skegness and Grimsby 
in this country. The present tests are 
being conducted by the contractors, the 
Marconi Company. Subsequent trials 
will be carried out by the British Post 
Office and Amalgamated Wireless (Aus- 
tralasia), Ltd. The stations will probably 
open for traffic early in March. 

O0 000 
PHOTO TELEGRAPHY DESCRIBED. 


On Friday next, December 17th, wire- 
less enthusiasts in the Leeds district will 


have an opportunity of witnessing u 
demonstration of the Thorne Baker 
system of wireless phototelegraphy. The 


invento: himself, Mr. T. Thorne Balser, 
F.Inst.P., F. R. l'. S., will give a public 
lecture and demonstration on that even- 
ing at 7.30 o' clock in the Albert Hall. 
Leeds. Seats may be reserved on appli- 
cation to the Wireless Editor, Yorkshire 
Evening News, Leeds. All seats are 
free. 
0000 


TELEVISION AT NEWCASTLE. 
On Sunday last, December 12th, Mr. J. 
IL. Baird gave a demonstration of his 
system of television at the Palace Theatre, 
Newcastle-on-Tyne. This interesting 
event was arranged hy the Northumber- 
land and District Group of Radio Asso- 


= ciations, to the hon. secretary of which, 
Mr. R. E. Fabian, congratulations are 


due for his work in staging one of the 
first demonstrations of television outside 
London. | 


WIRELESS AT WESTMINSTER. 
By Orr PARLIAMENTARY CORRESPONDENT. 
COST OF ISSUING LICENCES. 

In the House of Commons last week, 
Lord Wolmer, in answer to Mr. Day, 
said that the average cost of issuing wire- 
less licences, including all recording. 
accounting, and administrative work, and 
also the work necessary to secure renewal 


of licences and the prevention of evaxr 
was estimated to be about Is. & p 
licence. 

POLICE USE OF BROADCASTING 

Sir Walter de Frece asked -b 
warnings to the public issued by Sra’). 
Yard in respect of such practices a ~: 
luring away by thieves of house orap: 
deluded by bogus messages over the te: 
phone were broadcast; and. if e 
whether the Postmaster-General wa- 
arrange for this to be done to protez :+ 
public? 


‚·—ͤͤUU m ũ2ũ a e „„ „„ 


OUR INFORMATION 
DEPARTMENT. 


It has been our experience in per 
years that with the holidays and t& 
approach of Christmas, the volume c! 
questions sent in to our Ia formetiar 
Department increases to an ene 
extent, and it is difficult io guaerama 
that the enquirer will receire a reply 
before Christmas unless his letter is wal 
to us in good time. 
now in order that readers who partics- 
larly require replies early, shonld assis 


us by sending in their questions af ant. 


It would also be helpful to us if readers 
who have enquiries which are not of = 
urgent nature would withhold them ent: 
immediatcly after the holidays. 


‚—(— K[ R 66465 


mentioned be broadcast. no doabt : 
necessary arrangements could be ms- 


PORTABLE SETS AND THE LAN. 

Mr. Day asked whether any, and <i- 
how many, prosecutions had been is 
tuted against persons working bat b) 
ing to take out a wireless licence for f.: 
able wireless sets? 

Viscount Wolmer said that it had : 
yet been necessary to institute à pre 


cution for the use of a portable wir'= 


set without a licence. 
B 3 
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tance on either side of A. 
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- LOUD-SPEAKER CHARACTERISTICS. 


A Method -of Measurement- Developed by Dr. Erwin Meyer. 


T the meeting of the Heinrich Hertz-Gesellschaft, 
A at Diisseldorf, on September 24th, 1926, Dr. 

~ Erwin Meyer described a new process for the test- 
ing of loud-speakers. 
ciple underlying this method of measurement there is 
shown in Fig. 1 a single-valve transmitter containing’ a 
variable condenser C, in the grid circuit and a condenser 
C, in the anode circuit. Thé condenser C, m parallel 
with the direct current ammeter I, and with the anode 
battery B serves to prevent the high-frequency oscilla- 


Fig. 2.—Variation of oscillating 
current with change of the 


Fig. 1.—Circuit illustrating the 
prin 
ratio Ci: Ca. 


ciple underlying the method 
of measurement. 

tions of the valve from passing through the battery and 

measuring instrument. 

The transmitter oscillations are strongest when the wave- 
lengths of the grid and anode circuits coincide, and the 
anode direct current la is also highest at this point. 
If, therefore, the anode current I, is repre- 
sented as being approximately dependent 
upon the ratio Ci: Ca we obtain a curve 
(Fig. 2) which somewhat resembles a reson- 
ance curve. In the method developed by 
Meyer the condenser C, is adjusted in such 
a way that it is at a point A in the middle 
of the sloping part of this curve. A 
small increase of C, then causes a certain 
decrease of the anode current, whilst a 
corresponding decrease of C, increases the 
anode current by an equal amount, assum- 
ing that the curve is straight for a short dis- 


For the measurement of sound intensity 
the condenser C, takes the form of a con- 
denser microphone. If an audible note is 
impressed on this microphone, the capacity 
of the condenser C, fluctuates in rhythm 
with the variations of air pressure and the 
intensity of the anode current Ia fluctuates 
accordingly. If a telephone were placed 
in the anode circuit of the oscillator one 
would be able to hear a note corresponding 
in pitch to the sound impressed. on the dia- 
phragm of the condenser microphone. Now 
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In order to make clear the prin- 


Fig. 4. Oscillator and ampiifier panel. 


in order to be able to measure the strength of this note, 
alternating current of the sanie frequency, but 180 degrees 
out of phase, is applicd to the condenser and is so adjusted 
that the movements of the condenser are just neutralised. 
Exact balance is indicated by the disappearance of the 


Fig. 3.—Schematic circuit diagram of the apparatus. 


note in the telephone and from the alternating current. 
applied the sound intensity at the microphone can be 
deduced. 

In prartice, several refinements are necessary. In order 
first of all to adjust the zero point as sensitively as pos- 
sible, the telephone is not connected directly in the anode 
circuit, but is supplied through a transformer T, and a 
low-frequency amplifier A (Fig. 3). Similarly, the 


i! 
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On the left is seen the stand supporting 
the condenser mierophone. 
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Loud-speaker Characteristics.— 
condenser C, is not. placed directly in 
the anode circuit, but is connected up by 
means of a high-frequency transformer 
T,. A filter circuit D serves the pur- 
pose of separating the variable applied 
alternating current potential V from the 
actual valve transmitter, so that no high- 
frequency oscillations can reach the 
source of alternating current. A con- 
denser C, is also necessary, in order to 
block the direct current potential which 
is necessary for the working of the con- 
denser microphone, and which might 
otherwise be short-circuited through the 
transformer T,. The source of current 
V must, therefore, supply both direct 
and alternating current, and the alter- 
nating current must be of precisely the. 
same frequency as the note with which 
the loud-speaker is to be tested. 

The procedure in taking a measure- 
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SOUND INTENSITY — DYNES/OM?2 


SOUND INTENSITY — DYNES/CM2 


FREQUENCY 


Fig. 6.—Influence of small horn (lon 
on loud-—speaker characteristic. The 


ment is as follows: The condenser C, is 
first of all adjusted, without excitation 
from the loud-speaker or the source of 
current V, in such a way that the 
ammeter I, shows about half the normal 
deflection. The loud-speaker is then 
excited with a pure sinusoidal current 
and the note in the telephone T is ob- 
served. By a simple phase displacer 
and by varying the direct current and 
alternating current potential of V ad- 
justments are then made so that the note 
in the telephone disappears. ‘The sound 
of the loud-speaker is then completely 
compensated at the microphone, and it 
only remains to convert into units of 
Pressure the intensity which at first 
could only be stated in terms of direct 
and alternating voltage. For this pur- 


RAF 


dash curve) and large horn (short dot curve) 
ull-line curve is for the movément without horn. 


Fig 7.—Distribution of sound field pepe 
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Fig. 5.—Curves of two representative loud-speakers. 


pose, Meyer screens the c 
phone and applies to ita 
potential, the 
which is to be ¢ 
pumps a little air Sites the m 
until the effect of the 
is again compensated, wail 
by the return of the am 
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——~ Loud-speaker Characteristios.— 


measurements effected with Meyer’s apparatus. 
— has taken the characteristics of a large number 
In Fig. 5 the full line curve shows 
|. a loud-speaker which, although not by any means 
perfect, does in fact show an essentially continuous pres- 

On the other hand, the loud-speaker with 
~ dotted curve is not able to reproduce audibly oscillations 
ee below 250: and above 4,000, and between these limits 
E there are two extraordinarily sharply marked resonance 
Incidentally, the closeness of the points in these 


— of loud-speakers. 


sure curve. 


= points. 


resonance curves is indicative of the precision with which 


z the measurements can be carried out. 
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. General Notes. 


The prefix “ P,” used by Portugal, her 
colonies and Madeira, is followed by a 
figure denoting the locality of the trans- 
<- mitting station, thus :— 
ve,  Pi=Portugai. P2=The Azores. Po= 
Madeira. P4=Portuguese Guinea. P5= 
| Cape Verde Islands. P6=Angola. P7= 
Mozambique. P8=Goa. Bo- Macav. 
P10=Timor. 
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A correspondent writes that at 12.50 

p. m. on 27th November he received on an 
Armstrong Super (single valve), strong 
speech, obviously American. Although 
fading was bad he caught such sentences 
as Would you like to hear my wife say 
good morning? (She then apake) “Tt is 


— 


Some members of the Coventry Transmitters’ Association. Back, standing 10 
. Keeling (2BMW), B. W. Warren „ 
W. Gardner (2BPI), H. F. Smith (2A UF). 


P. N. Coulston (6JL), J. Hanson (6 v U), A. 
J. C. Martin (2BLM). (Front, . L. 


Fig. 6 shows the influence of the horn on the character- 
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istic of a loud-speaker of inferior quality. . The principal 


Meyer 


loud-speaker. 


TRANSMITTERS’ 


rather a novelty for one to speak to Lon- 
don and many other fragments of con- 
versation, The transmitter appeared to 
be working on duplex as he did not 
change over once during the hour in 
which our correspondent was listening. 
He tells us he was using an aerial coil of 
2 turns, reaction of 3 turns, and no aerial 
or earth or even a frame aerial, so he 
thinks the wavelength must have been 
very low. He asks if any other of our 


left to right) 


aycock (58K). 
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effect is to increase the width of the resonance peaks. 
The curves in Fig. 7 show yet another use to which 
this method of measurement may be applied, namely, the 
plotting of. the sound distribution in the vicinity of a 
These curves clearly show that at high 
frequencies the sound is projected in a forward direction 
from the loud-speaker horn, whereas at low frequencies 
there is considerable lateral spreading of the waves. 
Clearly, then, this constitutes a source of distortion to a 
person listening at the side of.the loud-speaker. This 
is only one line of investigation followed by Dr. Meyer, 
and the possibilities of the method for purposes of 
research would seem to be unlimited. H. K. 


1 


readers have heard or can identify the 
station. 
000030 

Mr. J. Hum (G 2AJI), 17, Eastwood 
Road, Muswell Hill, N.10, is carrying out 
experiments on an artificial aerial with 
zincite-oscillator transmission and will be 
glad to hear from any reader engaged in 
a similar branch of experiment who will 
co-operate with him. | „ 

00 0 30 

The photograph reproduced on this page 
represents some of the members of the 
Coventry Transmitters’ Association. This 
active society has recently had many in- 
teresting discussions on the subjects of 
phototelegraphy and crystal control, and, 
for the benefit of those members who con- 
template taking the P.O. test and those 
who want practice, half an hour of their 
meetings is allotted to Morse. 

00 0 0 
Reception of American 

Statlons. 

A correspondent in Borth, Wales, 
writes that during the last fortnight in 
November he has received a number of 
American stations on an O- v-2 receiver; 
amongst others were WPG, WIBA. 
WBBM, CNRA, WGBS, WJZ, WB2, 
WGY and KDKA. He considers that 
WPG, Atlantic City, is the most consist- 
ently reliable and most free from distor- 
tion. 


Broadcasting 
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New Call -Signs Allotted and Stations 
Identifled. 

d 20 Lancashire County Police, County Offi ces 
Preston, Lancs. 

G6NS N. T. Shuttlewood, “Claremont,” The 
Avenue, Gravesend ; transmits on 45, 150- 
200 and 440 metres. (This call-sign was 
formerly owned by Mr. J. Frater, Felling- 
on-Tyne). 

GI2BB E. Beat, 4, Eton Street, Belfast; transmits 
on 23-45 metres either as a fixed or portabk 


station. 

G 2AJI (Art. a J. Hum, 17, Eastwood Road, 
Muswell Hill, N.10. 

G 2AWX (Art. A.) H. I. Humphries, 7, Elmwood Road, 


Herne Hill, S.E.24. 
RAR 41 Juan Golf, Chapa 1! 1°, Grao, Valencia. 
0000 


QRA’S Wanted. 


G2BQT, G2NC. G2NX, G2QX, 


G 6AM, G SIW, G6NA, G 6PB, GC2WIL., . 


GXAN, LA 5B, SIC. 
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BROADCASTING SYSTEM IN A HOSPITAL 


Novel Installation at Clare Hall, South Mimms. 


WIRELESS installation comprising not only a 
receiver with headphones and loud-speaker but a 
miniature self-contained broadcasting system was 

formally handed over to the Clare Hall Hospital for 
Consumptives at South Mimms, Herts, on Wednesday 
last, December 8th. The cost of the installation was 
borne by public subscription, while the practical work of 
equipping the institution was entrusted to members of 
the Golders Green and Hendon Radio Society. How 
thoroughly this task has been carried out was revealed 
at the presentation ceremony on Wednesday, when a 
representative of Te Wireless World. was privileged to 
inspect the arrangements. 


The Microphone in Circuit. 

The principal novelty of the installation—a microphone 
circuit—has been introduced so that patients in the out- 
lying bungalows may enjoy concerts and dramatic enter- 
tainments given in the recreation hall. The microphone 
—a Sterling 150-vhm instrument—was put to good use 
at the opening ceremony, when the presentation speech 
of Mrs. A. W. Perkin was clearly heard throughout the 
institution. During the afternoon cheerful band selec- 
tions were played in the main hall, and an amusing con- 
trast was afforded to listeners-in °’ when the orchestra 


: * 

HOSPITAL SET INSTALLED BY AMATEURS. Members of the Golders Green and as regards broadcast reception. "< 

endon o ety installed the wireless equipment which was last week presented : A : ions ter. 
to Clare Hall Hospital, South Mimms. The photograph shows the receiver, a three- London and Daventry stations le 

vaive instrument, with its designer and constructor, Mr. Maurice Child. The switch received at approximately egi 


panel links the receiver with the various wards of the hospital, in which there are 


250 pairs of headphones in parallel. 


was switched over to a twenty-year-old carbon mm 
phone ! 
Specially Wound Transformers. 

The receiver (o-v-2) is housed in the main buildi: 
and was designed and constructed by Mr. Maurice Cak 
The circuit comprises a detector followed by two tar: 
former-coupled L.F. valves. A portion of the eer 
delivered by the first valve is by-passed through a > 
down transformer to the telephone circuit which mex: 
250 pairs of telephones in parallel. Uniform volum :: 
sound is maintained irrespective of the number of bz: 
phones in use. The second L.F. valve is connecte!!. 
a somewhat similar transformer, which gives an ute 
suitable for six loud-speakers in parallel. 

High-tension supply is derived from the 240-vol = 
cycle mains employing a Henderson two-way T. ani T 
rectifier giving a maximum of 140 volts on the pœ- 
valve. Two 6-volt accumulator batteries are used zis 
nately. and are charged by a Zenith Tungar remhe. 


The Aerial System. 

The hospital possesses the advantages of an emici 
aerial system, a mast being provided by a towers 
oak tree in the centre of the green. The “ earth “t 
sists merely of four 12eft. lez- 
of 7/22 wire buried a few inches le 
neath the lawn. 

Very careful attention has w 
paid to the switching arrangem 
so that any part of the hospital 
be linked up or disconnecte! ` 
desired. Indeed, the  formda« 
array of switches in the mata 
room almost suggests the “S.B. 
board at 21.0 

Two switches are provided for t 
loud-speaker eircuits. and prom: 
is made for linkimg up three fat 
circuits, either for loud-speakers « 
telephones. 

The double pole throw-over sx! 
seen on the extreme right m ® 
photograph, is for the purpose ` 
incorporating or throwing out t: 
microphone cireuft. When the mer- 
phone ts brought into ciun È- 
switch disconnects the detector v“: 
and couples up the microptrr- 
through the second and third vat 
to the telephones and d- speale 
respectively. Microphone conr 
when necessary, is effected by 3 F 
ohm resistance in series. 

The hospital is favourably Stun- 


strengths. 
3% 
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connecting wire and fused through 
the glass of the bulb. As the grid is 


Positive and half negative. 
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39.— The Thermionic Valve: de Forest Introduces the Third Electrode. 
, | By ELLISON HAWKS, F.R.A.S. i 


N our last two instalments we traced the development, 


of the thermionic valve, from the time when Edison 

carried out the original experiments with discoloured 
electric lamps tọ the introduction ọf the valve in 1904 by 
Professor J. A. Fleming. The Fleming valve used the 
Edison effect” as a detector or rectifier of radio 
oscillations, and it was much used as a receiver in long- 
distance wireless telegraphy on ac- 
count of its great sensitiveness. 

The Fleming valve was subse- 
quently greatly improved by Dr. Lee 
de Forest, who (in 1907) conceived . 
the idea of introducing into it a third 
element, in addition to the filament 
and cylindrical plate. The result of 
de Forest’s invention was that it be- 
came possible to amplify the signals 
received to a considerable extent. 


y 


Function of the Grid. 


De Forest’s third element takes the 
form of a perforated metal plate, or 
grid,“ supported by a separate 


inserted between the plate and the 
filament, negative electrons from the = 
filament must first pass through its F- 
meshes before reaching the plate. 
Bearing in mind that “ unlikes at- 
tract“ and “ like repels like,” it 
1s not difficult to understand that if the grid is negatively 
charged it will drive back the negative electrons to the 
filament. On the other hand, if the grid be given a posi- 
tive charge it will assist matters and add its attraction to 
that of the positively charged plate. 

The oscillations received from the transmitting station 
y the aerial are composed of alternating currents, half 


Which is connected to the aerial, they affect the degree of 
Bi 


Dr. Lee de Forest. 


When they reach the grid. 


strength of the negative charge it carries. Thus, when 
the negative half*of the incoming oscillation reaches the 
grid it increases the negative charge of the grid and so 
causes the latter to repel, to a greater extent, the electrons 
from the filament. When the positive half of the aerial 
current reaches the grid the flow of electrons to the plate 
is assisted. In this way the flow of electrons is controlled 
by the incoming oscillations, which 
alternately weaken and strengthen 
the stream from filament to plate. 


An Analogy. 


A comparison may be made be- 
tween the three-electrode valve and a 
machine gun (the-filament) that is 
bombarding a target (the plate) with 
bullets (the electrons). The grid, 
acting as a spasmodic shield between 
machine gun and target, resembles a 
Venetian blind that has its laths 
alternately opened and closed by the 
presence or absence of an impulse 
from the aerial. When the positive 
half of the aerial current reaches the 
grid the laths are opened and the 
projectiles are allowed free access to 
the target. -When the negative half 
of the impulse reaches the grid the 
laths are closed, the plate is screened 
from the filament, and the stream of 
negative electrons, and hence the 
plate current is thus completely cut off. 

Every time the grid allows the electrons to pass from 
the filament to the plate an impulse is produced in the 
plate circuit, which impulse is converted into sound waves 
by a telephone earpiece connected in the circuit. These 
impulses are of very much greater intensity than is the 
original impulse from the aerial, because of the high 
voltage maintained in the local circuit. The valve may 
be said to resemble the trigger of a rifle, which by slight 
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Pioneers of Wireless.— 
pressure of the finger of the marksman is made to release 
tremendous energy. 

To this improved form of three-electrode valve Dr. 
de Forest gave the name Audion.” Because, in addi- 
tion to its property as a rectifier, it may also be used for 
magnifying the current it is sometimes called the 
“amplifying valve.” In America it is known as a 
vacuum tube. 

It is interesting to learn that de Forest, the inventor 
of the Audion, commenced his scientific experiments in 
a room at Chicago, for which he paid ros. per week, and 
there, as a struggling scientist, he made his great dis- 
covery.‘ In that room,” he says, ‘f was born the tiny 
glass baby that was destined to rule the world ,of elec- 
trical communication—the present transmitter of news and 
music, and the future bringer of untold happiness. Un- 
fortunately, a great fire completely gutted the Parker 
Buildings in January, 1908, wiping out of existence my 
notebooks and many precious samples of the earliest 
Audion bulbs. These would have to-day shown the his- 
tory of its evolution in a most interesting way. The 
memory of that early struggling period still lives—a 
pleasant memory, no doubt, shared to-day by many who, 
in one way or another, contributed to the development of 
the art of radio.“ 

a Experiments in 1900. 

As. was the case when Edison discovered the leaping 
ciectrons, de Forest at first thought that his discovery 
was only a strange phenomenon, and it was not until later 
that he realised its immense importance. His discovery 
was inade one night in 1900, when he was experimenting 
with a new detector. In those days radio signals were 
few and far between, and he had to use a small trans- 
mitting set himself in order to be sure of receiving signals. 
He had installed this transmitting apparatus in the room 
in which he was working, operating it by means of a 
string, with the sparking coil in a cupboard about roft. 
awav. He was surprised to notice that when the coil 
sparked there was a decided change in the light given out 
hy the incandescent mantle that illuminated the room. 
When the coil was sparking the light decreased very 
materially ; as soon as the sparking ceased the light at 
once resumed its normal brilliance. - 

De Forest was greatly impressed by this phenomenon, 
and his interest was so aroused by the peculiar set of facts 
Jescribed that he commenced a series of experiments with 
the incandescent burner. As a result, he came to the 
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conclusion that heated gas molecules are senstie t 
high-frequency electrical oscillations.” Having invest: 
gated the matter so far, he shelved it for the time lei; 
and engaged in other experimental work. Three var 
later, however, he returned to the subject, and ga. 
menced a series of extensive experiments, using vikt 
types of Bunsen burners. As a result of these erjen- 
ments, he discovered that a flame can be used to detox 
electric waves, and a flame detector was subsequent. 
used successfully for receiving wireless signals from sni 
in New York Harbour. This type of detector required s 
large supply of gas, however, and there were many «tz: 
difficulties in the way of making its use commerals 
possible. 

In his next experiment, de Forest tells us, he em 
ployed heated gas, using an incandescent filament encina 
in a glass bulb, and this was the foundation cf ax 
vacuum tube. He first used a plate consisting of a simp 
band of tinfoil wrapped around the outside of the tut. 
Then I experimented with two plates—the anode =. 
the control—one on each side of the filament.  Finallr. I 
tried with the third electrode in the form of a gnd. œ- 
perforated plate located between the filament and ancir. 
De Forest took out his first patent in June, 1906. 


The introduction of the third electrode to the ww 
marks a very definite stage in the development of ri 
communication, and from that point onwards interes 3 
the subject of wireless became so widespread that worker 
of distinction came into the field all over the world. and 
have since contributed to bring about the amazing deve 
ment which has taken place. It would not, of. course, te 
correct to suggest that the list of pioneers ends with th 
work of De Forest, yet it would be equally difficul: © 
come to a decision as to which of the contemporaries à^ 
Edison, Fleming, and De Forest, are entitled to rank 3 
pioneers. Without taking some such definite stage = 
radio development as the introduction of the three. 
trode valve to bring our series of Pioneers of Wires 
to a close, we should, in justice to contemporary worsen. 
feel obliged to classify all as pioneers in some branch 
or other of the science. Having, therefore, in our sers 
reached a very definite stage of progress, we think it frm: 
to conclude the series here, remembering, however, th 
we have not exhausted the list of those who, if jule. 
on the merit of their work and contributions to tř: 
science, might well have been included in the series. 


The Osram Bulletin. 

The current number of this bright little 
publication contains several features of 
interest to the wireless amateur, including 
an article on the dull emitter valve and 
its operation, together with striking testi- 


TRADE NOTES. : 


: Graham Amplion Limited. The late 
: ~ company undertakes the manufacture ar 
sale of wireless loud-speakers and «be 
radio products, while the former contin 
to operate the naval telephone side + 
the business. The associated compar 


monies to the longevity of Osram valves. 
e000 


The Brandes Family. i 

A refreshing picture of family bliss is 
revealed in the pages of a lively booklet, 
produced by Messrs. Brandes, Ltd., in 
which we read of the wireless adventures 
of Brandes père, Amaryllis, young Bill and 
Baby. The story provides sutticient evi- 
dence of the rejuvenating properties of the 


Brandes range of receivers. examples of 
which are described in the latter half of 
the booklet. 

o O oOo 


An Amplion Change. 

Many readers will be interested to 
learn that the old- established business of 
Alfred Graham & Company has now 
been divided into two limited companies, 
viz., Alfred Graham & Co., Ltd., and 


in various parts of the world fall und" 
the control of Graham Amplion Limiet 


00090 


„Leweos Price Reductions. 

Price reductions amounting te betee 
15 and 20 per cent. are announced by: 
London Electric Wire Co., and Smit: 
Ltd., manufacturers of Leweas inet 
ance coils. 
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GUARANTEED 
for 12 months. 


Tarns ratio 3 tol 
Resist moos ratio 4 to 1 
Use Fe] 1, 3, or 3 
stages L 


It 3 all 
circuits and all valves 
you will want to use. 
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PERFORMANCE WINS 


URVES, curves, curves, and talk, talk, talk about 
a transformer, curves and claims and claims and 
curves — all mean nothing against performance 

under actual working conditions: 


AND WHO ELSE BUT LISSEN HAS THE COURAGE TO GIVE YOU 
A 7 DAY TRIAL OF A TRANSFORMER WHICH HAS REVOLUTIONIZED 


ALL PREVIOUS IDEAS OF PERFORMANCE AND PRICE? 


Who else but LISSEN has removed the last obstacle of price which stood 
in 5 way of the widespread use of loud speakers and powerful amplifica- 
tion 


Who else but LISSEN NOW GIVES YOU SUCH A TRANSFORMER AT 
SUCH A PRICE WHICH AMPLIFIES EVERY. TONE, EVERY HAR- 
MONIC, EVERY OVERTONE ? 


Never again be ill advised enough to pay a high price for a transformer 

—LISSEN has unhesitatingly withdrawn all their own expensive trans- 
formers which have been on the market and largely sold for several years 
past, IN FAVOUR OF THIS NEW 775 BETTER TRAN SFORMER 
THAN ANY THAT HAVE BEEN BEFORE. 


7 DAYS’ TEST OFFER 
If within 7 days of purchase you can find a better transformer at any price, 
take the LISSEN back to your dealer’s and get your money back. 
Obtainable at any dealer's, or direct from factory if any difficulty, post 
free, but please mention dealer’s name and address. 


Let nobody uade you there is any valve or circuit you cannot use it 
with— ER 7 DAYS’ TEST OFFER. 


The unheard-of low pries. for such a high grade master part is made possible by 
a huge production, special plant, a determination to place powerful ampli- 
fiers within the reach of all who cared to build them, and to our uew direct-to- 
dealer policy of distribution which cats out all wholesale profits for your benefit. 


LISSEN LTD, 
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USE LISSEN FIXED CONDEN- 
SERS, TOO, Mica & Mansbridge 
Type 
LISSEN Mica Type 
CONDENSERS 


Small energy-conserving condensers—note the 
nen case which enables the condenser to be 

upright or flat. At present the new cee 
is 1 ‘table only in the most used capaciti 


but will quickly become a LISSEN N 


Capa 
ao to to ‘001 14/= each (much reduced). 
002 to 006 1/6 each (much reduced). 


Accurate to 5%-—they never leak— they 
never vary. 


LISSEN Mansbridge TYPE 
CONDENSERS 


To a fine LISSEN quality condenser is added 
e specially moulded ‘case—the condenser 
cannot short circuit on to its case. The new 
LISSEN case protects you if the condenser is 
used in any circuit connected straight on to 
ne sme light mains. And due to our 
of direct-to-dealer distribution 
this y RSS Go Condenser costs no more than 
the ordinary type. 


01 to 09 2/4 
a 2/6 
2/8 

25 4 
. 8 an i ie . 3/4 
10 ka y = sh .. 3/10 
20 8 iow ey . 48 


LISSEN FIXED GRID LEAKS 


A ase of these was left on our factory roof 
uring the summer of 1925, soaked in rain, 
d by sun, and the resistance value of t 

never altered. 


All capacities, previously 1/8, Now 1/- each. 


Improve every circuit by using LISSEN 

parts wherever you can—save money toe 

—fer now yen gst sen. prices as well as 
q y- 


21-25, FRIARS LANE, RICHMOND, SURREY 


(Managing Director: Thomas N. Cole) 
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New !—Radically Different 


It’s all battery. 
With every cubic 
inch packed to capa- 
city, it contains 
atout 30 per cent. 
more electricit y-pro- 
ducing material. All 
chance of loese or 
broken connections 
avoided by contact 
of full area of carbon 
plate against zinc 
plate. Price 23/ 
No increase in price 
over old type. 


THE 
MOST IMPROVED H.T. BATTERY YET MADE 


Absolutely new in construction — periected through 
ears of research in the greatest commercial 
aboratories known to science, the new COLUMBIA 

Layerbilt “ B” Battery is as superior to the old type of 
“B” Battery as a valve set is to a crystal. 

‘Heretofore, all H.T. batteries have been made of cylin- 

drical cells—no one knew how to make them any other 


way. The new COLUMBIA Layerbilt is made of flat 


layers of current-producing elements compressed one 
against another, so that every cubic inch inside the 
battery case is completely filled with electricity-pro- 
ducing material. Layer-building. heightens the battery’s 
efficiency by increasing the area of zinc plate and the 
quantity of active chemicals to which the plate is exposed. 
After the most rigid laberatory test, more than 30,000 
of these new COLUMBIA Layerbilt H.T. Batteries 
were manufactured and tested by use under actual 
home receiving conditions. These tests prove that on 
sets of four or more valves the life of this battery is 
35 to 52 per cent. longer than the famous COLUMBIA 
extra Heavy-duty H.T. Battery No. 4770, which up 
to now has been recognised as the most powerful and 
longest-lived H.T. Battery manufactured. 


The new Layerhilt principle is such an enormous stride 
forward in radio battery economy that the National 
Carbon Company will bring out other sizes and vol- 
tages in this Layerbilt form as quickly as new 
machinery is installed. For the present only the 
extra Heavy-duty 45 volts size will be available— 
READY JANUARY rst, 1927. 


Buy the new COLUMBIA Layerbilt No. 4486. It far 
exceeds the performance for which COLUMBIA Radio 
Batteries have always been famous. It is by far th> 
most economical source of H.T. current obtainable. 


Manufacturcd and guaranteed by 


NATIONAL CARBON COMPANY. 


J. R. MORRIS 
IMPERIAL HOUSE, KINGSWAY, W.C 


Columbia 


Radio Batteries 
They last longer 


Mention of `“ 


The Wireless World,” when writing to advertisers will ensure prompt! ultentton. 
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JUNIOR RHEOSTAT 


Over half a million 
sold aircady. 


‘*‘ PEERLESS ” 


Resistance element * 
immune from damage. 
Will safely carry curreat 
of two valves. An OFF 
position is provided while 
definite stops make short 
circuit impossible. Com- 
plete with nickelled. ďa) 
and one-bole fring, 
Three types: Size rf ins, 
diameter, J in. high, 6, 
r5 or 30 ohms. Price 


26 
“PEERLESS” DUAL RHEOSTAT. 


Specially made to meet demand for a Rheostat covering 
needs of both bright and dull emitter- valves. Has tc 


windings—a resistance of 6 ohms with a continuation on to 
a 30 ohm strip-winding. Resistance wire wound on bard 
fibre strip under great tension and immune from — 


One-hole fixing, terminals conveniently placed. Cont 
wm has smooth silky action. All- metal parts piekel 
lated. Complete with cbonite combined kneb and dial 


“PEERLESS” 39 
MASTER 
SWITCH. 

\When using a Battery 

Eliminator a vers 

high potential 1s 

placed across the 
ondenser when thi 
current IS broke! 
iddenly. The“ Peer 
less Master Switch 
is designed to control 
the current gradually 
lta st ff both Hig th 
incl WwW lensk 


be 9 9 


“PEERLESS” 
VALVE 
SWITCH. 


Pain d to cut of th 
last valve where t 
L.F. valves are wel 

the last vam 


right anode cit 
aud cuts om the: ita 

r h valy 
nent of the val 


ot in — Price 3 
‘PE = RLE sid ” FIXE 5 RESE 


lui various $12 Suitable for all types oi valves. 
Price 13 
3 . 
il 1 y 7 y 
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THE BEDFORD ELECTRICAL 
AND RADIO CO. LTD., 
22, CAMPBELL ROAD, BEDFORD. 
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Multislayer Coils. 
By S. BUTTERWORTH. 


SSUMING that the optimum diameter is practically 
realisable for both types of coil, the following 
table gives the relative resistances of the two 

types of coil. Ihe table is also intended to 
show the relative advantages of various shapes, and 
for this purpose the coils compared have been 
taken to have equal surface areas, that is, the cylin- 
drical surface area plus the two flat ends is the same 
in all cases. Thus the flat coils have larger diameters 
than the coils of finite length in order to satisfy this 
condition. The coils may be described as ‘‘ equally 
bulky.” Equal volume is not suitable for such compari- 
sons as this would lead to an infinitely large flat coil of 
zero length as the best coil. The table shows that the 
best coil on this basis is a single-layer coil having a wind- 
ing length equal to its radius. The dimensions of the 
Ain. x 2in. coils in the above examples have been decided 
upon for this reason. Of flat coils the best winding depth 
is 0.3 times the diametcr, but its resistance is 13 
per cent. greater than that of the best single-layer solenoid. 
The best multi-layer coil has the shape of the coil of Fig. 
1, viz.: 5/ D 0.125, / D o.2, but its minimum resistance 
is more than 40 per cent. worse than that of the best 
single-layer solenoid. | 

RELATIVE RESISTANCES OF CoILS WOUND WITH WInE or OPTIMUM 


DIAMETER. 

5/D 0.000 0.125 |0.250 0.375 |0.500 |0.625 0.750 | 0.875 
t / D One layer 1.81 1.32 1.18 1.12 1.12 1.12 1.14 
Two layers | 2.36 | 1.68 | 1.49 | 1.40 | 1.39 | 1.38 1.39 
0.0 Three layers 2.44 | 1.74 | 1.54 | 1.44 | 1.43 | 1.42 | 1.43 
Multi-laver | 2.61 | 1.79 | 1.59 | 1.49 | 1.47 | 1.45 | 1.46 

S.L. M.L. 
0.1 [1.95 2.70 | 1.82 | 1.60 | 1.54 | 1.55 — — — 
0.2 [1.43 1.90 1.59 | 1.59 | 1.61 1.64 — —— 
0.3 [1.26 1.76 | 1.70 | 1.72 | 1.78 | 1.86 - -- — 
0.4 11.59 1.82 | 1.88 | 1.93 2.06 | 2.17 - - - — 
0.5 11.68 1.98 | 2.06 | 2.16 2.27 | 2.37 - — 
The table refers only to very high frequencies, but a 
comparison at lower frequencies shows that the coils are 


rT 


still arranged in the same order, although the single-layer 
coil has not such a marked adyantage. 

It has been shown, however, that as the inductance and 
wavelength are increased, a stage is reached at which it 
is impossible to realise the optimum diameter for the 
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(Continued from page 759 of ihe December Sih issue.) 


single-layer coil. The multi-layer coils still require to 
be spaced for quite low frequencies, and quite consider- 
able inductances. Since the advantage of the optimum 
diameter is lost first for the single-layer coil, it is im- 
portant to know how far the single-layer coil still retains 
the superiority. No general rule has yet been formu- 
lated, but we may study the case of coils of overall dia- 
meter 3in. and winding length rin. These dimensions 
approximate to the sizes employed for commercial plug- 
in coils. Let us suppose that cach coil is intended to 
resonate with a condenser of 200 micro-microfarads capa- 
city, so that for each specified inductance the frequency 
is fixed. We first calculate for a number of inductances 
the optimum diameter of wire to use in a single-layer 
coil having dimensions zin. by rfin. Allowing 0.9 as 
the maximum space factor, we find that the optimum. 
diameter is practically realisable up to inductances of 315 
microhenries. For larger inductances the coils must be 
tightly wound. 
When to use Multi-layer Coils. 

In order to see where it is advisable to abandon 
single-layer coils we have calculated the actual resist- 
ances of tightly wound single-layer coils and plotted 
the results in curve A of Fig. 3 against inductance 
Next in curve B the resistances of corresponding multi- 
layer coils have been plotted. This curve refers to multi- 
layer coils for which the overall diameter is 3in., the 
winding length is 14in. and the winding depth is o. zin 
This winding depth has been chosen as being the most 
efficient winding depth for coils of length-diameter ratio 
o. 375. (See table of relative resistances.) For curve B 
the optimum diameter of wire is used in all cases. 

It is seen that the two resistance curves cross each other 
at an inductance of 1,360 microhenries. Hence for this 
type of coil, single-layer coils are the most efficient up 
to this inductance. For higher inductances multi-layer 
coils should be used. The result only holds for coils 
wound with solid wire. For stranded wire coils the limit 
for single-layer coils of this size is reached much earlier. 
In order to obtain the above inductance (1,360 micro- 
henries) in the requisite winding length, we will need 122 
turns, and it is seen that we can proceed to wire of gauge 
No. 35 before abandoning single-layer coils. This is 
totally at variance with general commercial practice, 
while, in addition, when multi-layer coils are resorted to 
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Designing Low-loss Receiving Coils.— ö 
the wire usually employed is much too thick. In illus- 
tration we may take the following table of values, which 
refers to a very popular type of commercial coil. 


Inductance. Wavelength. H. F. Resistance. Magnification. 

pH. Metres. Ohms. 
S.L.120 360 5.5 114 
S.L.180 440 6.5 | 118 
S. L. 275 540 ö 8.3 115 
M. L. 580 790 | 40 ! 35 
M.L.1,150 1,120 63 31 
M.L.2,300 1,600 107 26 
M. L. 5, 000 


2, 400 147 | 27 


S. I.. Single-layer coil; M.L. -Multi-layer coil. 
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INDUCTANCE IN MICROHENRIES 


Fig. 3.—Comparison of H.F. resistance of single layer and multi- 
layer coils of equal inductance. Curve A: Single layer coils, 


Wire diameter š 
Dich at aa ; coil diameter, 3in. ; winding length, Ijin. 

Curve B: Multilayer coils; wire diameter, optimum; coil dia- 

meter, 3in.; winding length, Ljin.; winding depth, 0.3in. Re- 

sistances are for that frequency whieh gives resonance with a 

capacity of micro-microfarads. 

The interesting point about the table is the enormous 
drop in magnification as soon as the single-layer coils 
have been abandoned. This is mainly due to the thick 
wire employed in the multi-layer coils. Unfortunately, 
the type of multi-layer winding adopted in this series of 
coils does not lend itself to the use of the much thinner 
wire which theory demands. In the case of another com- 
mercial series of coils the writer recommended the re- 
placement of No. 24 wire by No. 30 wire in a 2,000 
microhenry coil, and the magnification was increased by 
this simple change from 34 to 107. 


Mode of Winding Multi-layer Coils. . 


Having decided the optimum diameter of wire by the 
methods already given, and having fixed the number of 
turns from the inductance required, it is necessary to 
decide how to distribute and support the winding so as 
to secure the necessary insulation space. So far as the 
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theoretical copper losses are concerned it is practici: 
immaterial whether we wind closely in layers and sa: 
between layers or wind in close banks and space teris: 
banks so that the coil resembles a set of flat cai: 
series. Double spacing also scarcely affects the co 
losses. The considerations determining the type of wri- 
ing must therefore depend upon other factors. The xe 
important of these is self-capacity. For a coil of p: 
fect insulation there is a correction on the resistance dt 
to self-capacity. If C is the total resonating maci, 
and c the self-capacity of the coil, while Re is the al: 
lated resistance apart from self-capacity, the resitve 
when corrected for self-capacity is given by 
R,.C?/(C—)?. 

If we intend to use the coil with very small resosate; 
capacities it is clearly important to keep the self-capacz 
down. Now the writer knows of no theoretical form 
for finding the self-capacities of multi-layer coils. i- 
it is generally known that the self-capacity of ck - 
which the layers are short and many is less than te 
the layers are long and few. This immediately gie, = 
the following rules. 

If the winding length is greater than the wolz 
depth, wind in banks and space between banks. If % 
winding depth is greater than the winding length. "ri 
in layers and space between layers. The former trp of 
winding is equivalent to a series of flat coils with unt: 
spacings between them and the latter to a series of œ 


The Leweos plug-in ceil; a multi-layer coll weand n 
stranded wire. 


centric solenoids. Coil manufaeturers have recently pis 
considerable attention to this question of low &. 
capacity, but it certainly is secondary in importane u 
that of optimum wire diameter. 
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Fig. 4.— Three modes of distributing 60 turns throughout the winding section of a coil of overall dla meter 3in., winding length lin., 
winding depth 0.6in. In case (1) double spacing is employed and there are 6 layers each of 10 turns. In realising this distribution 
the cojl would probably be wound in layers and spacers introduced between layers. The self-capacity would probably be less if it 
were possibie to wind in banks. In case (2) thore are 5 banks with 12 turns per bank. This winding is realised by the use of radial 
combs as in Fig. 5. In case (3) there are three layers each of 20 turns. The self—capacity of this.type of winding is greater than that 
in case (2). All the coils have practically the same inductance and the same copper losses, but case (2) is recommended on account 
of ite lower self-capacity. If the winding depth had been greater than the winding length, case (3) would have been the better winding. 


In calculating resistances and inductances 


these ty of coils, we must always take the dimensions as those corresponding to 


the bounding rectangle as illustrated. Thus in case (3) the overall diameter is 3in. and not 2.8in. the diameter of the outer layer, while 
in case (2) winding length is lin. and not 0.8in. the distance between the two outer banks. . 


At this stage it is of interest to state what is meant by carried by a central cylinder, as in Fig. 5. The mouths 
the winding length and winding depth in the case of of the 9 slots in each of these combs should be made 
spaced coils. The winding length to use in the formulæ V-shaped so that the wire will readily slip into its proper 
is the number of turns per axial layer multiplied by the slot when winding. This form of coil can readily be 
distance between the axial turns. Similarly the winding fitted into the usual type of dust-proof cover carrying 
depth is the number of layers multiplied by the distance the coil plug. 


between centres of successive layers. 
Generally for symmetrically disposed 
wires we may suppose each wire to com- 
mand a rectangular space, and the sum 
of these rectangular spaces represents 
the whole winding section. (See Fig. 4.) 
In the multi-layer coils considered in 
the preceding section the correct mode of 
winding is in banks. The number of 
banks and turns per bank is fixed as 
follows :—Knowing the overall diameter 
of the wire and the winding depth, the 
number of turns per bank is clearly the 
ratio of winding depth to overall wire 
diameter. The inductance required fixes 
the total turns so the number of banks 
follows immediately. Thus for a 
coil of 2,000 microhenries, for which 
D = 3in., b = rhin., ¢ = o. in., the 
number of turns necessary is 170, and 
the optimum diameter is 0.278in. mm., 
indicating No. 32 wire. With this wire 
we can get 20 turns in o.3in., assuming 
D.S.C. We thus require g banks, and 
these should be zin. apart to secure the 
required winding length. The support- 
ing frame is conveniently made by having 


| eight radially projecting ebonite combs 
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Fig. 5.— Example of a bank wound coll. S is a supporting cylinder carrying 8 ebonite 
combs C. For winding an efficient coil of approximately 2,000 microhenries with solid 
wire each comb should have 9 slots and the winding W consists of 9 single layer banks 
each of 20 turns of No. 32 wire. The V-eh openings shown at the mouth of each 
siot are for easy entry of the wire when winding. If 9/40 Litz is employed a still better 
coil can be obtained. In this case it is convenient to use 10 slots each carrying 18 
turns. The coil magnification with solid wire should be greater than 100, and that 
with Lits greater than 200. The gauges given above are essential to obtain efficient 
coils. 
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Designing Low-loss Receiving Coils. 
Details for Series of Class A Coils. 


The following series of coils have been designed with 
a view to securing a magnification of at least 200 in all 
cases when the coils are resonating with 300 micro- 
microfarads. The diameters of all the coils are 3in. over- 
all and the winding lengths 14in. For the multi-layer 
coils the winding depths are o. zin. For coils greater 
than 100 microhenries the necessary magnification cannot 
be secured with solid wire so that g-stranded wire has 
been employed. The optimum diameter gives 9/40 
S. W. G. wire in all cases, and this should be S.S.C. for 
each strand and D.S.C. overall, 
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Values of Shape Factor L,. 
t= Winding depth. 


6/D:—{ 0.000 0.125 0.250 
/D | 
0.0 Inf. 18.68 14.43 
0.1 17.46 12.92 10.52 
0.2 11.51 9.10 7.58 
0.3 7.82 6.33 5.31 
0.4 5.26 4.27 3.59 
0.5 3.48 2.82 2.37 


Formule for Calculating H.F. Resistances of Coik. 


Coil Induct- 

No. Type. Wire. | Turns. | ance. Slots filled. 

l S. L. No. 18 15 20% H. - 

2 S.L. No. 22 23 50 -- 

3 S.L. 9/40 33 100 - 

4 S.L. 9/40 47 200 be 

5 | Comb 10, 9/40 | 156 | 485° | 1,3, 5, 6, 8, 10 

6 narrow 9/40 15x8 865 1, 2, 4, 5,6,7,9, 10 
7 slots 9/40 | 15x10 | 1,350 All 

8 | Comb 10, 9,40 3056 | 1,940 1, 3, 5, 6, 8, 10 

9 .| - wider 9'40 30x8 | 3,460 1, 2, 4, 5, 6, 7, 9, 10 
10 slots 949 | 30x 10 | 5,400 All 


— — ñ—r..— —— — — 


It will be noticed that coils 5, 6 and 7 each have the 
sume type of comb which has 10 slots o.112in. apart, 
the slot widths being such as to give an easy fit to 9/40 
wire. Coil 5 consists of 6 banks with a single-layer 
winding of 15 turns in each, the slots 2. 4, 7 and 9 being 
left unfilled.. Coil 6 has 8 single-layer banks each of 
15 turns, slots 3 and 8 being unfilled. Coils 8, 9 and 
10 have 10 wider slots in each comb so as to give a two- 
layer bank of 30 turns in each slot. 

This method necessitates only two types of combs and 
vives a symmetrical distribution of wire. 

It need hardly be said that the coil plugs should be 
embedded in satisfactory insulating material. If possi- 
ble such plugs should be tested at radio frequencies by 
putting them across the condenser of a resonating wave- 
meter circuit and measuring the resulting increase in H.F.. 
resistance. 


Formula for Calculating Number of Turns. 


The number of turns required to obtain a specified 
inductance is readily obtained from the formula 


N= VI. ooo L/ LoD, 


in which N is the required number of turns, L the in- 


ductance of the coil in microhenries, D the overall dia- 
meter of the coil in centimetres, and Lo is a shape factor 
read off from the following table. 

The formula can equally well be used for estimating 
the inductance of an existing coil, for then we have 

L= L. NZD / T. ooo. 

In using the formula for this purpose care must be 

taken to use the right dimensions for the coil. The mode 


of arriving at the correct dimensions is sufficiently illue- 
trated in Fig. 4. 


The theoretical resistances given in the preceding xc 
have all been calculated from the following formule :— 
Solid wire coils: 


Re=R | 1+FH (55 0) 0. 


Stranded wire coils: 
Re RC ITF (k/do? +4 K?N?/D?) n?d?G}. 
In these formule the symbols have the following inter. 
pretation: 
R. = H. F. resistance. 
R= D. C. resistance. 
N = No. of turns. wire. 
n= No. of strands. D = Overall diameter of coil. 
The units of measurement of the resistances and de 
various diameters do not matter, as if R is in ohms. R. 
is also in ohms, while since the diameters enter as rab 
(4/ D and d, do) we can express the diameters as ali 2 
inches or all in millimetres indifferently. The remain 
factors &, K, F and G all require tabulation. The fac- 
tor &, entering only in the stranded wire formula. de 
pends on the number of strands and has the followmg 
values. 
n 1 3 9 27 
k 0 1.55 1.84 1.92 2 
The factor K is a shape factor and also depends upe 
whether the coil is single-layer or multi-layer. Its vale 
is read off from the following table: 


VALUES OF THE Factor K. 


d = Diameter of one strand. 
do Overall diameter of stramled 


6/D:— 0.000 0.125 0.250 0.375 
tD 

0.0 Inf. 41.7 21.2 14.4 
0.1 52.4 23.3 15.4 11.6 
0.2 27.4 16.2 12.4 9.9 
0.3 19.6 13.7 10.7 8.8 
0.4 16.0 12.0 9.5 80 
0.5 13.8 10.4 8.4 7.0 


Norz.— The column 6/D = Q refers to many layered disc coia 
and the row t/D = 0 to many 
are few the following values hol 


6/D:—| 0.000 0.250 
m 

1 os 15.6 

2 = 20.0 

3 zs 20.7 

Inf. = 21.2 


ered solenoids. When the lave 
for K. 
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Designing Low-loss Receiving Coils.— 
Diso Com. WITH m LAYERS. 


0.2 0.3 0.4 0.5 
20.6 15.4 13.2 11.7 
25.9 18.6 15.3 13.3 
26.8 19.2 15.7 13.6 
27.4 19.6 16.0 13.8 


The functions F and G depend upon the frequency (J) 
and on the diameter (d) of a single strand. We first 
calculate a quantity z from the formula 

z=dV/f/92.8, 
d in this formula being in mms. and the frequency in 
cycles per second, and then simply read off F and G 
from the appropriate table. 


Examples. 


(1) Coil of Fig. 1 using solid wire 0.5 mm. diameter. 
Required inductance, and H.F. Resistance at frequency 
of a million.—For this coil DS ro cm., b=1.25 cm., 
t=2.0 cm., N=40. Hence 5) DSO. 125, f / D So. 20, 
so that from Lo Table, L,=9.10, and from K Table, 
K = 16.2. 

The inductance follows immediately as 
I.=L,N?D/1,000=9.10(40)? x 10/ 1,000 = 146 
microhenries. 

As regards resistance, KNd/2D =(16.2 x 40 x 0.5)/200 
= 1. 62. 
The resistance formula for all frequencies is therefore 
R,=R(1+ F 2.626). 

For a frequency 10°, z=0.5 x 1,000/92.8=5.50. 

The F and G Table then gives 1+ F =2.22, G=0.843 
Hence Re = 4.43 R. 

It remains only to calculate the D.C. resistance R. 
The length of wire is 40 * 3. 14 8 cm. since the mean 
diameter of the coil (D-7) is 8 cm. Expressing the 
wire length in yards, we obtain 10.95 yards of wire, and 
from the wire tables the resistance of 1,c00 yards of 
o. 5 mm. wire is 79 ohms. Thus Ro. 864 ohm and R. 
= 3.82 ohm. 

If we desired greater refinement we should also take 
into account the leads to and from the coil. The formula 
for these is got by putting N=o in the resistance for- 
mulæ. i 

(2) Single layer coil of 200 microhenries wound with 
27/42 wire. Coil diameter qin- Coil length zin. Re- 
quired, number of turns and resistance at frequency of a 
million. 

Since 5 D O. 5 and ż/D=0, Lo = 10.37, and since 
coil is S. L. K=8.3. 

Number of turns y 200. ooo / (10. 37 * 4 X 2. 54) = 44. 

In the resistance formula the following values hold: 
k=1.92, doo. 91 mm. Therefore & / do. 2.32, K 8. 3, 
D= 101.6 mm., N= 44, and (KN/2D)?=3 24, n=27=d 
O. 102 mm., (ud)? = 7. 6. 

The resistance formula becomes R,=R(1 + F 43). 
At f=10°, g=1.10, and from Table 1+ F =1.008, 
G=0.0220. Hence R,=1.95R. 

From the wire tables 27/42 wire has a resistance of 


B 43 


8x5 


0.1 1.000 5.2 2.114 0.7902 
0.2 1. 2/64 5.4 2.184 0.8255 
0.3 1.000 5.6 2.254 0.8609 
0.4 1.000 5.8 2.324 0.8962 
0.5 1.000 0.00097 6.0 2.394 0.9316 
0.6 1.001 0.00202 6.2 2.463 0.9671 
0.7 1.001 0 00373 6.4 2.533 1.003 
0.8 1.002 0.00632 6.6 2.603 1.038 
0.9 1.003 0.01006 6.8 2.673 1.073 
1.0 1.005 0.01519 7.0 2.743 1.109 
1.1 1.008 0.0220 7.2 2.813 1.144 
1.2 1.011 0.0306 7.4 2.884 1.180 
1.3 1.015 0.0413 7.6 2.954 1.216 
1.4 1.020 0.0541 7.8 3.024 1.251 
1.5 [1.026 0.0691 8.0 3.004 1.287 
1.6 1.033 0.0863 8.2 3.165 1.322 
1.7 1.042 0.1055 8.4 3.235 1.357 
1.8 1.052 0.1265 8.6 3.306 1.393 
1.9 1.064 0.1489 8.8 3.376 1.428 
2.0 1.078 0.1724 9.0 3.446 1.464 
2.1 1.004 0.1967 9.2 3.517 1.499 
2.2 1.111 0.2214 9.4 3.587 1.534 
2.3 1.131 0.2462 9.6 3.658 1.570 
2.4 1.152 0.2708 9.8 3.728 1.605 
2.5 1.175 0.2949 10.0 3.799 1.641 
2.6 1.201 0.3184 11.0 4.151 1.818 
2.7 1.228 0.3412 12.0 4.504 1.995 
2.8 1.256 0.3632 13.0 4.856 2.171 
2.9 1.286 0.3844 14.0 5.209 2.348 
3.0 1.318 0.4049 15.0 5.562 2.52 
3.1 1.351 0.4247 16.0 5.915 2.702 
3.2 1.385 0.4430 17.0 6.268 2.879 
3.3 1.420 0.4626 18.0 6.621 3.056 
3.4 1.456 0.4807 19.0 6.974 3.232 
3.5 1.492 0.4987 20.0 7.328 3.409 
3.6 1.529 0.5160 21.0 7.681 3.586 
3.7 1.566 0.5333 22.0 8.034 3.763 
3.8 1.603 0.5503 23.0 8.388 3.940 
3.9 1.640 0.5673 24.0 8.741 4.117 
4.0 1.678 0.5842 25.0 9.004 4.294 
4.1 1.715 0.6010 30.0 10.86 5.177 
4.2 1.752 0.6179 40.0 14.40 6.946 
4.3 1.789 0.6348 50.0 17 93 8.713 
4.4 1.826 0.6517 60.0 21.46 10.48 
4.5 1.863 0.6687 70.0 25.00 12.25 
4.6 1.899 0.6858 80.0 28.54 14.02 
4.7 1.935 0.7030 90.0 32.07 15.78 
4.8 1.971 0.7203 100.0 35.61 17.55 
4.9 2.007 0.7376 — —- — 
5.0 2.043 0.7550 — — — 


71 ohms per 1,000 yards (neglecting twist), while the 
length of wire is 15.3 yards. Hence R=1.09 ohms, 
and therefore R,=2.13 ohms. 

The value previously given for this coil at 300 metres 
was 2.05 ohms, and was obtained by assuming a slightly 
larger value for do. This shows that some slight im- 
provement may be expected if we could increase the in- 
ternal spacing of the stranded wire. The improvement 
is not, however, so marked as to warrant a change in the 
strand covering, say, from S.S.C ts D. S C. 
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Secretaries of Local Clubs are invited to send in fer publication club news of general interest. All photographs published will be paid fer. 


Current from A.C. Mains. 


The popularity enjoyed at the present 
moment by apparatus for obtaining cur- 
rent from tle house mains for the purpose 
of operating wireless receivers resulted in 
a good attendance at the last meeting of 
the Croydon and District Wireless Society, 
at which Mr. Arthur J. Webb, M.A., 
B. Sc., gave a comprehensive lecture on 
the subject of rectification of alternat ing 
current, a question which confronts so 
many would-be users of the electric light 
mains, 

The society welcomes visitors at any of 
its meetings, which are held at 128, George 
Street, Croydon. Full particulars of 
membership can be obtained from the 
Hon. Secretary, Mr. H. T. P. Gee, 51- 
52, Chancery Lane, W. C. 2. 
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H. F. Amplification Tendencies. 


The headquarters of the Tottenham 
Wireless Society were well filled at the 
Soctety’s last meeting, when Mr. J. H. 
Reynor, B.Sc., lectured on Modern 
Tendencies in High-frequency Amplifica- 
tion.” After dealing with the question 
of good quality reception Mr. Reynor 
‘liscussed the efficient control of energy 
in a receiver. Dual condensers, he said, 
had passed out of fashion years ayo, but 
the gang contro] system was coming into 
favour for four reasons. First, there was 
an all-round increase in the efficiency of 
tuning arrangements. Second, owing to 
the screening and capacity to earth being 
the same in all parts of the receiver. the 
apparatus was completely under control. 
Third, the use of a tight or autocoupled 
aerial coil had overcome tuning difficul- 
ties, and fourthly, the use of Reinartz 
capacity reaction had secured absolute re- 
action control and the maintenance of a 
high state of sensitivity. 

The lecturer caused some amusement 
hy remarking that compromise was 
necessary in conducting wireless experi- 
ments, because when progress was made 
in one direction, one invariably en- 
countered the well-known electrical law of 
Pure Cussedness ”! 

000030 
Valve Development. 


Large broadcasting valves, including 
those of the water-cooled variety, were 
demonstrated by Mr. F. E. Henderson, 
XI. I. E. E., in his lecture before the Mus- 
well Hill and District Radio Society on 
Nov, 24th. The lecturer’s remarks dealt 
principally with developments in valves 
for broadcasting. Considerable interest 


was aroused by a demonstration on a good 
three-year-old receiver equipped with 
“R” valves, followed by a further de- 
monstration on the sume set slightly modi- 
fied and with the correct modern equiva- 
lent of R valves, a comparison which 
showed a striking development. 
Hon. Secretary: Mr. G. Sessions, 20, 
Grasmere Road, Muswell Hill, N.10. 
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The Panatrope Demonstrated. 


A Brunswick Panatrope Reproducer for 
gramophone records and wireless receivers 
was demonstrated by Mr. R. P. H. 
Collings (of the B.B.C. Research Dept.) 
at the Ilford and District Radio Society’s 
meeting on November 24th. 

The Panatrope employs the Rice-Kellog 
loud-speaker, which is of the moving coil- 
cone type and works directly off the light- 
ing mains. Ft contains three amplifying 
valves (B. T. H.). The aerial used for the 
wireless reception (2L0O) was a length of 
7/22 wire suspended on string across the 
hall. The receiver circuit consisted of a 
detector and three stages of resistance 
capacity coupled with L. S.5 valves. 

The results on both gramophone and 
wireless reception came as a revelation to 
everyone present, all frequencies appear- 
ing to receive equal amplification, 

Mr. Collings gave a careful description 
of the reproducer, and to judge from 
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FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER {tth. 
Muswell Hill and District. Radio Socictu. 


: -At 8 p.m. At Tollington School, 

: Tetherdawn, N.10. Lecture and Demon. 
tration: Running Sets from the D.C. 
B bu Mr. Leonard Hirsch feld. 
Se, 


Edinburgh and District Radio Sort ty.— 


At 8 p.m. At 117, George Street. 
Dise ussion: Aircraft’ Wireless.” 
Barnsley and District Wireless Associa- 


thon, —At 8 p.m. 


At 22. Market Street. 
Lecture: “A 


Simple Warce-meter,”” by 


Mr. G.. '.. Wigaleaworth., . 

Tottenham Wireless Society —At R van. 
At 10, Bruce Grove, N.17. Lecture: 
“ The Acoustica of a room qand their 


effects on a Laud-speaker.’ by Mr. 


J. F. Stanley, B.Sc., AC.GI 
THURSDAY, DECEMBER i6th. 

Leeda Radio Soctetu.--At 8 poan. te 
Collinson's Calé, Welliagton Street, 
Leeds. Question Night. Subject: 
“ Reaction.” s 

Shetield and District Wirelesa Society, 


At the Department of Applied Science. 
St. George's Square, Lecture: “The 
Masntenance of a Recetrer from A.C. 
Mains,’ by Mr. C. H. Wandford. 
Bristol and District Radio Society —Lee- 
ture and Demonstration hy Merz. 
Ferranti, Ltd. 
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opinions given in the discussion the mem 
bers shared the view that in the Paratrape 
reproducer the desideratum was reached 


in mechanical reproduction, 
00 00 


Condensers and How They are Lade. 


The story of the condenser, especially 
in regard to its manufacture, was told br 
Mr. Hayward, of the Dubilier Co., at tH 
last meeting of the Sheffield and Distii 
Wireless Society. Mr. Hayward d 
scribed the various processes necessary $a 
the production of reliable condensers, low 
the mica is obtained in India, how it 5 
graded, and eventually takes ita place u 
the fixed condenser to he found in every 
broadcast receiver. The manufacture d 
testing of the largest condensers in exit 
ence received attention, and the Speaker 
had some interesting things to say regard- 
ing condensers in the transmitting ao 
filtering circuits of the new station 2 
Rugby. Many types of condensers were 
exhibited, and it was interesting to note 
that the capacity of even the cheapest ty 
is guaranteed to be accurate within 15 per 
cent. 

Hon. Secretary: Mr. T. A. W. Blower. 
129, Ringinglow Road. Sheffield. 

00030 
Tone and Power. 


Those popular personages Mr. Tene and 
Mr. Power were scen in the flesh in the 
persons of Mr. E. H. Murgatroyd ant 
Mr. R. S. Gough at the last meeting. 
the Bristol and District Radio Society 
when an illuminating lecture was given of 
the products of the General Flectric Co. 
Mr. Murgatrovd dealt with the Osam 
range of valves, while Mr. Gongh gave a 
fascinating description of the Ce 


phone ' range of receivers. 


At each meeting of the society a valve 
is balloted for among the members pre 
sent, the winner last week being Mr. 4. E. 
Pope. 

Hon. Secretary: Mr. S. J. Hurley. 4& 
Cotswold Road, Redminster, Bristol. 
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A Lecture on Coupling. 

The theoretical principles of resistance 
coupled and trans former- coupled l. F. 
amplification were described by the aw 
of lantern slides by Mr. J. Ridgway. -f 
the Metropolitan-Vickers Electrical Co. 
Ltd., at a recent meeting of the Barrsl 
and District Wireless Society. The 
speaker added interest to his remarks be 
demonstrating with two types of resistance 
amplification sets, both of which revealed 
remarkable clarity. 
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Savoy Hill Topicalities — By Our Special Correspondent. 


Wavelength Revisions The Spanish Master Mind—Daventry’s Record Drama in France— 
A Microphonic Newspaper Christmas Programmes. 


Unsolicited Correspondence. 

Despite the wistful appeal of the B. B. C. 
for a little more time in which to explore 
for themselves the results of the Geneva 
scheme, more than 2, 000 letters from 
listeners have been received at Savoy 
Hill during the last week or two. A 
striking feature of these “unsolicited 
testimonials is their general agreement 
with the findings of the expert 
“watchers,” to whom I referred a fort- 
night ago. 

0 0 00 
Hopscotch in Europe. N 

As predicted in these columns last 
week, many wavelength revisions are 
already taking place on the Continent. 
In theory the Geneva scheme was well- 
nigh perfect, but in practice.. . the 
experts are learning -lessons every day. 
The scheme shows evidence of developing 
into an etherial hopscotch. 

000030 
The Spanish Master Mind. 

Many questions haye been asked regard- 
ing the unaccountable behaviour of the 
Spanish stations in refusing to budge 
from their original wavelengths. What 
has astonished many people is their sur- 
prising unanimity in the matter. But is 
it surprising? The offenders all belong 
to the Union Radio Group, which is 
rapidly embracing all the Spanish stations. 
The obvious deduction is that some master 
mind has decided to flaunt the rulings 
of Geneva. What can Geneva do about it? 

O OO 


Powerless. 

The Union Internationale de Radio- 
phonie is completely powerless in the face 
of this kind of opponi er What a pity 
it is that Mr. A. R. Burrows, the secre- 
tary-general, cannot install a gun of the 
‘Big Bertha class which could be 
trained on the aerial of any defaulter ! 

o o 


Relays Happier. 

The British relay stations seem to be in 
a decidedly happier position than they 
were ten days ago, before the further revi- 
sion of their wavelength Prior to the 
change, when they shared the common 
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wavelength cf 288.5 metres, clear recep- 
tion was problematical at anything cver 
a mile or two from each. This was par- 
ticularly noticeable in the areas served 
by the Dundee and Edinburgh stations. 
Indeed, if the B.B.C. engineers had rot 
moved quickly, the bonnets of bonny 


Dundee might very soon have been 


waving in revolt! Since the change 
reliable reception is pretty well assured 
up to five miles from each relay station. 


l. aa ON OF THE WORT 
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“ON THE AIR.”—A typical American 

broadcasting station, WOW, at Omaha, 

Nebraska. New equipment with a power 

of 2: kilowatts has been installed. The 

main studio is buiit on a stage with a 

glass front and the ‘auditorium "’ has a 
seating capacity of 500 


week 5,000 hours’ actual 


Rocks Ahead for Plymouth. 


Devonians are noting a decided im- 
provement in Plymouth's transmissions, 
but I have reason to suspect that their 
joy will be short-lived f SPY remains 


on the’ new 400-metre wavelength. For 


this is the provisional wavelength chosen 
for the Cork station, which will open 
early in the New Year. Cork will 
probably relay Dublin, though with a 
power in excess of that of the British 
relays ; so before long there may be some 
lively exchanges between Patrick and the 
Dogs of Devon 3 5 


Daventry’s Record. 

The Daventry station completed last 
rogramme 
transmission time. The igh-power 
station was opened on July 27th, 1925. 


Christmas Dances. 

A talk on Christmas dances, with musi- 
cal illustrations by Leon Van Straten's 
band, will be relayed to 2LO from the 
Riviera Club on December 23rd. The valk 
is by Mrs. I. C. Humphreys. 


0 0 


The Grand Lama“ at Bournemouth. 
Bournemouth station is to broadcast on 
December 23rd a performance of “ The 
Yrand Lama,” an extravaganza by Wyllie 
O'Kay, with music by Guy Liddell, 
whose waltz, “ We Two,” was a favourite 


with regimental bands in the ‘nineties. 
000 0 


New Rules for Listeners. 

One of the American broadcasting 
stat ions has an announcer who possesses 
original ideas. This in itself should not 
occasion undue alarm; but I ‘sincerely 
hope that he remains in America. 

He conducts a “Children’s Hour,” and 
woe betide the luckless child who falls 
into his clutches! Children who wish to 
listen, he intimates, must have clean 
hands and faces and well-brushed hair. 
and he asks parents to inform him of any 
of his little charges who neglect this rule. 
In the case of defaulters a public repri- 
mand wil! be administered over the 
microphone ! 


r 
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The Burden of Urbanity. ` 


In fairness to the children the same 
code. of cleanliness. and order shauld be 
demanded of adult listeners. The time 
has come, it seems, when no self-respect- 
ing listener should tune in to Grand 
Opera without first slipping into his 
boiled shirt. Gone are the days when a 
degenerate man in his shirt-sleeves dared 
to abase himself still further by tuning- 
in to the sanctity of the Savoy Ballroom, 
or when a foolish listener switched on 
for the weather forecast without first put- 
ting up his umbrella. Nowadays we 
should all of us listen like ladies and 
gentlemen, and not place alt the burden 
of urbanity on the shoulders of those 
charming people in the loud-speaker 
advertisements. 
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„ Shockheaded Peter.“ 


A microphone version of Shockheaded 
Peter,” by Mr. Nigel Playfair and Mr. 
Philip Carr, with music by Mr. Walter 
Rubens, will be broadcast between 6 and 
7 p.m. on December 22nd. 


cooo 
Christmas carols by the Tonbridge 
School Choir, conducted by Mr. R. H. 
Kay, musical director, will be relayed 
from the Chapel of St. Augustine, Ton- 
bridge School. on December 19th. 


ooo 
A Detective Sketch. 

P. Pip, Detective, is the title of a 
sketch. which Bert Coote will broadcast 
on December 20th. The author is Horace 
Kenney. 

oo 00 


A Drama of Southern France. 


All the ingredients of a first-class melo- 
drama, except a heroine, are revealed in 
a surprising situation which has develoved 
ut Toulouse. The question is, who is the 
villain ? 

To comprehend the present turn of 
events, which have involved the juxta- 
position of rival microphones in a cathe 
dral, the installation of an illicit (?) trans- 
mitter in the cathedral cloister, and a 
police caution for an arch-priest, it is 
necessary to look back. 


cooo 


The Plot Develops. 
Since the month of May, 1925, it appears 


that for an unerxplained reason Radio 
Toulouse has been prevented by the postal 
authorities from making use of land lines 
for the purpose of retransmissions from 
places of interest. The station engineers 
have, therefore, had to rely upon their 
portable short-wave transmitter, which 
they install in the theatre or concert hall 
in which the performance is taking place. 
The short-wave transmissions are picked 
up on a super-heterodyne and re-broad— 
cast from Radio Toulouse. In October 
last it was decided to broadcast the ser- 
Vices and sermons in the cathedral of St. 
Etienne, in Toulouse. and, permission 
having been obtained froni the arch-priest, 
the transmitter and microphone were duly 
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installed, an aerial being rigged up in the 
cathedral precincts. 

All would have been well; but on 
November 5th the postal authorities came 
down like a wolf on the fold. 
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The Aroh-priest's Dilemma. 


The postal authorities began by declar- 


ing that Radio Toulouse had no legal right 
to broadcast sermons from a State-owned 
edifice. To this the arch-priest retorted 
that Radio Toulouse had already trans- 
mitted, with public approval, the operas 
in the State-owned Capitol and that. 
having signed an agreement with the 
broadcasting company. he could hardly 
withdraw from the contract. The Post 
Office replied by installing land line, micro- 
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FEATURES FOR CHRISTMAS 
WEEK. 
Sunday, December 19th. 


Lonpon.—-Symphony Concert. 

BiRMINGHAM.—Popular Christmas 
Music. 

BouRNEMOoUTH. — ‘‘ Bethlehem,” a 
Choral Drama. 

Carpirr.-—‘‘ The Light of Life,” 
short oratorio by Elgar. 

ABERDEEN.—Christmas Service re- 
layed from the Cowdray Hall. 
Menday, December 26@th. 


Lonpon.—Chamber Music. 

GrLascow. — “The Long 
Uncle.“ 

BELFTAST.— The Blue Penguin.“ 


Tuesday, December 2lst. 


LoN DON. — Hansel and Gretel. 
CARDIFF. — Short Classical Pro- 
gramme. 


Wednesday, December 22nd. 
Lonpon.—Nativity Play, ‘‘ Bethle- 


Lost 


hem.“ l 
CARDIFF.—Christmas in Song. 
MANCHESTER.—Sonvs of Christmas. 
ABERDEEN. — ** Roun’ Qor -Ain 

Lum.“ 


Thursday, December 23rd. 


Lonpon.—'! A Pickwick Party.” 

BOURNEMOVTH. — “A Lass of 
Lhasa.” 

Berrasr.— Christmas — Past — Pre- 
sent—and To Come. 


Friday, December 24th. 


Lonnon.—Xmas Party. 
BirMINGHAM.—‘* Echoes,” 
story by John Overton. 
Carpirr.—A Dickens Recital by 
Richard Barron. 
MANCHESTER.—James Bernard pre- 
sents * A Christmas Carol.” 
ABFERDEEN.—Marquis of Aberdeen 
reading from “A Christmas 
Carol.“ 
Saturday, December 25th. 


LoN DON. — Christmas Concert. 
MANCHESTER. — Christmas 
gramme. 


a ghost 


Pro- 
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phone, and amplifiers in the cathedrz ‘> 


the purpose of broadcasting the sr- 4 


through P.T.T. Toulouse. 
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Rival Microphones. 


The arch-priest remonstrated wi =: 
avail, and the two microphones se: 
placed side by side. Simultane 
Post Office approached the Procore:: .: 
the Republic, invoking an Act ef iz 
and a decree of November. 1923. to * 
that the arch-priest had violated the -<z 
by installing a clandestine transmi: 
Radio Toulouse then stepped forward ari 
accepted the responsibility fer :is 
heiuous offence, but asked why, ii «4 
a transmitter were against the law. +- 
P.T.T. station had more than c» 
availed itself of transmissions from ti 
same instrument on occasions when i 
two stations broadcast the identi: 
programme! 

o oo 
Post Office Criticised. 

This appears to be the present œ 
possible situation, and it has prad: ed 
an unpleasant impression among lixe- 
in the South of France. The Pist ie 
is severely criticised for adopting :x: 
an attitude at a time when other cumtr 
are exploiting the possibilities of bed 
casting in every direction. ; 

oa 00 

In taking over the direction of n< 
New York broadcasting station WEAF. 
the American National Broadcast: 
Company intimates that no edwati: 
will be ‘‘crammed down the threats 
people who do not want it. In aèr 
words, I suppose, those who as! 
swallow it can switch off. Hew ser 
Ar Io 

09000 
A Microphonic Newspaper. 

Something a little more ambitions tha 
the ordinary news bulletin has bes 
launched by “ Radio Belgique. li. 
called a Journale Parlé” 24 
takes the form of a wireless new<sp-j«: 


Listeners are kept in touch = 
current events and the “ Jourra: 
specialises in interviews and comte 


taries on daily affairs, Parliamentar `è 
ports, the stage. and kindred subje “ 
The “ Journale Parlé ” is given daily ~ 
tween 8 and 8.50 p.m. M. Theo Flext 
man acts as Editor.“ 
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The Unaccompanied Violin. 

In the week beginning December 13 
the classical feature will take the form $ 
an unaccompanied violin recital and 8. 
be given at 7.25 p.m., and not at t 


‘time at which the pianoforte recitals a! 


at present given, I. e., 9.45 p.m. 
C000 


Father Christmas in the Studio. 


The B.B.C. promises that one cf ie 
most interesting in the series of bee: 


casts, under the title of “My Pr 
gramme,“ will be that by F 
(Christmas ” on—Dec. 25th. 
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Some Recent Products of the Manufacturers. 


AUTOMATIC PROGRAMME 
SELECTOR. 

There has always been a demand for 
a time switch that will automatically 
switch the broadcast receiver in and out 
of circuit according to the times of trans- 
mission, and the items to which it is 
desired to Jisten, 


A time switch for automatically bringing 
the receiver into operation at prede- 


termined intervals. Certain items from 

a programme can therefore be selected 

and the receiver is automatically brought 
into operation as required. 


The Electone time switch, a product 
of Fredk. J. Gordon & Co., Ltd., 92, 
Charlotte Street, London, W.1, is a wel- 
come introduction, and is probably the 
first automatic time controlled switch to 


make its appearance on the market. 
The automatic switch is operated by a 

clock movement, and by the insertion of 

Plugs in holes arranged round the dial 


the filament circuit of the receiving set 
is closed over any period of time. The 
receiver is switched both in and out of 
circuit, and the insertion of a plug in 
any one hole gives reception for a period 
of half an hour, and at a time corre- 
sponding to its position around the face 
of the clock. Thus for two hours’ recep- 
tion, say, between the hours of 8 and 
10, four plugs will. be inserted corre- 
sponding in position with the two hours 
on the dial. Contact is made behind the 
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dial by a brush sweeping over 24 studs, 
and the insertion of the plugs completes 
the circuit to a metal plate on the front 
of the clock. 

- The instrument is attractively finished 
in @ polished mahogany case, has a bronze 
front plate, and the clock has a 24 hour 


movement. 
0000 


* MUSICALPHA ” LOUD-SPEAKER. 


Several loud- speakers of excellent per- 
formance are now available on the mar- 
ket, though in many instances they are 
of unattractive design, and have a some- 
what unsightly appearance in association 
with the furnishing of a room, 

A loud-speaker, if conspicuous, must 
be attractive, and should be built in a 
durable form to stand rough usage. 


These points have been borne in mind in 


the design of the Musicalpha’’ loud- 
speaker, obtainable from E. Joublin and 
A. R. Kingsley, 517, High Holborn, 
London, W.C.1. 

The movement is enclosed in a well- 
finished mahogany case 8in. x Bin. x 
4in. deep, the front and back edges being 


The new ‘‘Musicalpha’’ loud-speaker 
makes use of a tightly stretched silk dia- 
phragm. 


substantially bound with nickel plated 
angle brass. The diaphragm, which is 
stretched tight, is of silk, treated with 
a form of protective varnish. The dia- 
phragm is driven from the centre, and 
an adjusting screw exerts an appreciable 
pull on the diaphragm. It is probably 
the only commercial loud-speaker in 
which the diaphragm is used in this way 
in a state of tension. 

The Joud-speaker is attractively finished 
both at the back and the front, and 


sound is emitted in equal volume from 
both sides. The reproduction of this 
loud-speaker possesses an exceedingly 
pleasant tone, and is, perhaps, somewhat 
low pitched, a property nsually much 
appreciated. The absence of distortion 
calls for attention in the design of the 
amplifier from which the loud-speaker ie 


The reverse side of the Musicalpha”’ 

loud-speaker has a fabric covering and 

sound is equally emitted from cither side 
of the instrument. 


operated. It will give particularly good 
rformance when operated from a care- 
ully designed set. 
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Catalogues Received. 


Metro - Vick Supplies, Ltd., 115, 

Charing Cross Road, London, W. C. 2. 

Cosmos radio catalogue (section R), 48 

pages, giving particulars of Cosmos re- 

ceivers, components and accessories. 
0000 


Marconi's Wireless Telegraph Co., Ltd., 
Marconi House, Strand, W. C. 2. Leaflet 
No. 1057 (supplementary to pamphlet No. 
254), describing the Marconi 50-75-watt 
egy and semi-portable station, type 
A. D. 5g. 


00 0 30 
Carrington Manufacturing Co., Ltd., 18- 
20, Normans Buildings, Central St., Lon- 
don, E.C.1. Illustrated catalogue of 
Camco wireless cabinets of all types. 
0000 


Radio Instruments Ltd., 12, Hyde St., 
New Oxford St., London, W. C. 1. Cata- 
logue of R.I.” components for every 
constructor, including retroactive tuner, 
permanent mineral detector, multi- ratio 
transformer, ete. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor. *‘ The Wireless World,’’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the Writers name end alin. 


PIONEERS OF WIRELESS. 


Sir,—1 have read the article in the Dec. Ist issue of The Wire- 
less World by Mr. Ellison Hawks entitled Pioneers of Wire- 
less,” in which the anthor deals with Edison’s work. I do not 
think that Mr. Hawks can have read the judgment given unani- 
mously by three judges in the United States Court of Appeals in 
1917. It is not quite correct to say that Edison paved the way 
for the valve. Edison made no useful application whatever of 
the so-called Edison effect. The Court of Appeals said it 
remained a sterile fact until I applied it. I enclose extracts 
to this effect from the United States Court of Appeals judg- 
ment, and I shall ask you to be so good as to bring these 
quotations (which are not my private opinions) to the notice of 
your readers. There has been far too much effort already in the 
United States to represent Edison as the pioneer discoverer in 
relation to the thermionic valve. He was nothing of the kind. 

Sidmouth, J. A. FLEMING. 

December Ist, 1926. 


Extracts from the unanimous judgment of the United States 
Circuit Court of Appeals for the Second Circuit, given 1917. 
The. Court said concerning Edison’s patent :— 


‘* Edison’s patent stated à fact and suggested a tantalising 


mystery. because he did not pretend to state or assert that he 


knew why his ‘ effect’ took place. His disclosure remained (so 
far as we can discover from this record) a laboratory problem 
until Fleming applied it (whether with a wrong theory or a 
right one is immaterial) to a new and very practical field of 
usefulness.” | 

“ Utilisation of the Edison effect does not mean that the use 
of Edison’s apparatus or any modification thereof was simple 
or easy.” 

“ Fleming was the first to disclose an apparatus for this 
purpose.”’ 

We have no doubt that Floming's patent displays invention 
and of a very meritorious device.” 

* Fleming’s invention consisted in producing a detector which 
Edison did not do.” 


IDENTIFYING BROADCAST TRANSMISSIONS. 


Sir,—I have read with some interest the various letters appear- 
ing in recent issues referring to the vexed questien of station 
identification. 

It would, of course, be quite a “ plum for the Esperantists 
could they secure the world-wide recognition which would follow 
the adoption of their language for call signs, and naturally they 
cannot be blamed for exerting all possible pressure. It is 
probably also quite true that use of the Morse system would 
fail because of the aversion to learning something new, such 
aversion being by no means confined to the people of this 
country. 

I think the germ of the right idea can be found in Mr. 
Schaschke's letter in the issue of December Ist, but I suggest 
to you that the desired result might be achieved even more 
simply than he suggests without the aid of Esperanto or any 
other language and without either the Morse code or musical 
knowledge. 

I think it will be agreed that every listener, of any nationality 
whatever, must be able to distinguish between a short sound 
and a long one, and also between two sounds separated by, say, 
a full tone. This must be, else they could hardly be listeners 
at all. Granted this, then by a combination of such sounds, 
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varied by length and pitch, each station could be given z 
absolutely distinct sign consisting of four consecutive sows, 
which on reference to any list of stations could be immediate; 
identified. Assuming the length of the sounds formed, say, U 
an oscillator valve, to be—short, one-quarter second; ky, 
three-quarters of a second, and the pitches to be C and D. 
with, say, one second intervals between each repetition of Je 
signal, which would be automatically imposed on the carrer 
during the whole of any interval so long as radiation was takrg 
place, then if transmission of such signals were at a statii 
normal strength, no one once in possession of a list of status 
could fail to solve the riddle, ‘‘ What was that station’ ` 
Seven Kings. CHAS. BOWLE. 
December 1st, 1926. 


MANUFACTURERS AND THE RADIO SOCIETIES. 


Sir,—Referring to Mr. Field’s letter in your issue of Deas 
ber Ist. I would like to.say that be has apparently misread n. 
original letter. We are a radio society formed solely for bt 
purpose of acquiring knowledge and helping one e bi 
radio matters. As a society we have never tried to obb: 
trade terms for vur members, neither are our members entitled 
to ask in the name of the society for such terms, and we ds m 
issue cards. We can show many letters from firms who hi’ 
been good enough to give demonstrations and lectures . 
express their pleasure in visiting us and offer to come 28. 

We would like to agree with Mr. Field, however, that 18 
societies are not a benefit to manufacturers of inferior goods, i 
by extending the knowledge of radio their members and fnerė: 
are enabled to discriminate between good and bad composas: 
There is one thing which is expected free of charge from à. 
manufacturers but on which the people my first letter refere: 
to do not even offer trade terms, and that is courtesy. h 
answer to Mr. Cookson, hon. secretary of the Preston ar: 
District Research Society, all we have to say is that our da'z 
is based on an average attendance of members for fifty-ts: 
weekly meetings of the year and not on one public meeting. 
He has evidently been more fortunate than ourselves in ba 
dealings with manufacturers. A. H. BANWELL, 

Hon. Sec., Thornton Heath Radio Societv. 


WEATHER REPORTS ON QSL CARDS. 


Sir,—With reference to Mr. Clarricoats’ letter in ty 
‘‘ Transmitters’ Notes and Queries section of your issue < 
November 24th regarding weather reports on QSL cards. | 
might mention that I have for some considerable time past pu 
the abbreviation ‘‘ WX ’’ on all my cards as well as the 
barometer reading. The weather, in my opinion, has a vert 
considerable effect. on short-wave signals, and this fact is amp 
borne out by a number of observations I have made ən DI 
stations, commercial and otherwise, under various climatic œe 
ditions. With a high or rising barometer, the long distase 
statione can very often be received at surprising strength, ki 
when the barometer is. low it is quite a job to find any DY 
stations at all. In fact, if von do get hold of signals fadim 
appears to be very bad, and difficulty is experienced in ready 
them. This subject seems worthy of more attention thas 3 
at present bestowed upon it, and it would be interesting @ 
hear the views of some other of your readers. 

Weybridge | R. C. NISBET. 

November 25th, 1926. 
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Winding a Resistance Non-inductively. 

am constructing a wire-wound anode 
resistance, and am taking every care 
to make the instrument as non-tnduc- 
tive as possible. Will it matter very 
much if there is a certain amount of 
inductance in the instrument? 


L. B. D. 


It would, of course, be almost impos- 
ible to construct a wire-wound resist- 
nce that was absolutely non-inductive, 
mut by exercising proper care in the con- 
truction the inductance can be reduced 
o a minimum. In any case, the induct- 
mce of the resistance will be so rela- 
- ively small that the frequency to which 
t will resonate when tuned by its own 
elf-capacity will be far above audibility. 
?robably the best method of construction 
- o adopt is that given on page 480 of 
ur March 31st issue. 
0030030 


Improving the Sensitive Two-valve 


Rede ver. : 


n connection with' the sensitive two- 
valve circuit given in your issues of 
March 17th and October 20th, would 
it be possible to arrange for this cir- 
cuit to be changed to a Reinartz 
receiver by incorporating a suitable 
awitch? P. J. O. 

It is quite possible, as you suggest, to 
ncorporate a switch in this circuit to 
nable a change over to the Reinartz 
arcuit to be made in a rapid manner 
chen desired. We give the necessary 
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Questions shouid be conciseiy worded, and 


stamped addressed envelope for postal reply. 


circuit diagram in Fig. 1. By placing the 
switch in the upward position the cir- 
cuit becomes a plain Reinartz. Moving 
it to the downward position restores the 
circuit to its original form. 
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Saturation or Satisfaction. 

L intend to construct an output choke 
for use in conjunction with a Mul- 
lard P.M. 254 valve. I am going to 
use the core of an old sntervalve 
transformer of Continental manufac- 
ture. Can you tell me the number 
of turns, gauge of wire, etc., which 


L shall be laa I understand that . 


a high inductance will be necessary, 
and wish to am at a value of 100 
henries. N. C. P. 


Since the impedance of your valve is 
very low there is no necessity whatever 
for you to wind your choke to an induct- 
ance value of 100 henries, and in any case 
we doubt whether you could get enough 
turns on the core of the average Con- 
tinental inter-valve transformer to pro- 
duce this high inductance value without 
undue self-capacity effects. In a super 
power valve of the Mullard P. M. 254 type 
the impedance is so low that a value of 
20 henries for any choke connected in its 
anode circuit is ample. The plate cur- 
rent. will, however, be considerable, and 
whilst little fear need be entertained of 
introducing distortion owing to low induct- 
ance value, great care will have to be 
exercised to prevent distortion due to mag- 


Fig. 1.—Improving the Sensitive Two.“ 
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netic saturation of the iron core of the 
choke. Now, in order to avoid magnetic 
saturation it is necessary that the iron 
core be suitably designed, and it would 
almost certainly be found that the ordi 
nary “ inter-valve coupling type of choke 
would be quite unsuitable, because its 
core is designed with a view to high in 
ductance and not with a view to avoid- 
ance of magnetic saturation. The reason 
is that this type of choke is designed to 
follow a medium or high impedance valve 
where the plate current will be small, and 
risk of saturation therefore remote. 

The same remark applies to intervalve 
transformers, and more especially those 
of Continental manufacture. We realise, 
of course, that the number of turns re- 
quired on the transformer core would 
be considerably less than when it was 
used for its original purpose, and that, 


therefore, from this -point of view the 


risk of saturation would be lessened. 
But the very heavy plate current must 
not be forgotten, and our opinion is 
that any attempt to construct a suitable 
choke on this core would result in con- 
siderable loss of volume and quality. 
We think that in the long run you 
would find it cheaper and more satis- 
factory to obtain a suitable choke of 
commercial manufacture, as a really good 
output choke suitable for following a 
valve of this type is by no means easy 
to construct. ) 


0000 
A Dielectric Dilemma. 

Some little time ago I read that the re- 
sistance of a 1 mfd. condenser wus 
found on test to be a little over six 
ohms. Can you explain this as I 
understood that the dielectric of a 
condenser was made of high-grade in- 
sulating material which one would 
assume would have a very hiyh 
resistance? D. P. II. 


The 1 mfd. condenser which you read 
about may have been a faulty specimen 


in which an almost complete short cir- 


cuit was present in the dielectric, but we 
are more inclined to think that reference 
was being made to the A.C. resistance of 
the condenser at a frequency correspond- 
ing to a wavelength of 300 metres, since 
this would work out at a little over 6 
ohms. Naturally the dielectric of the con- 
denser is of high-grade insulating mat c- 
rial, whilst the D.C. resistance which 
theoretically should be infinite would 
robably work out at several hundred mil- 
ion ohms. 
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A High-efficiency Four-valve Receiver. 


I wish to construct a four-valve receiver 
of the highest ssible efficiency 
which will bring in distant stations 
loudly and clearly on the loud- 
speaker. Needless to say, the re- 
ceiver must be selective and tt must 
also be cupable of responding to both 
the normal B.B.C. band of wave- 
lengths and the Daventry and Paris 
wavelength band without necessitat- 
ing the interchanging of coils. 

R. V. 


We give in Fig. 2 a suitable circuit 
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plug-in coil (R.C.2) placed in fixed rela- 
tionship with it for reaction purposes, 
the actual degree of reaction being con- 
trolled by the condenser as before. The 
long-wave loading coil being connected at 
the low-potential end of the secondary 
circuit will introduce no losses whatever 
on the normal broadcasting band of wave. 
lengths. The switch S merely serves to 
short-circuit this loading coil on the lower 
wavelengths, there being no need to 


short-circuit the extra reaction coil. It 
should be pointed out that it will be 
far better to use some such device as a 
“ Polar”? tuning unit. 


instead of two 


DECEMBER Tal. ná 


the amplification factor of the DE 
With regard to the general ly | 
is highly important that plemi d x: 
be allowed for the H.F. side œz 
receiver, and it is strongly advised «: 
the general layout of the reeim » 
scribed on page 500 of the October 
issue be followed, more especial, i: > 
gard to the use of a single susy 
ward screen for cutting of all eax: 
static effects hetween the two H.F. tax 
formers and their condensers Nei- 
to say, closely screened coils witk t>, 
attendant inefficiencies ehoald m : 
used. 


Fig. 2.—Circuit for long-distance loud-speaker work. 


which should admirably suit your re- 
quirements. The aerial-grid coil should 
be constructed as follows: On a Paxolin 
former 3$in. long by 3in. diameter should 
be wound 70 turns of No. 24 D.C.C. 
This will be the secondary. At the 
“ filament” or low-potential end of this 
coil should be wound 15 turns of No. 30 
D.S.C. wound on spacers in the manner 
described in full on page 502 of our 
October 13th issue, a tapping being made 
at the seventh turn. The intervalve 
transformer should be constructed in a 
similar manner, except that the primary 
and neutralising windings. should be 
wound with No. 40 D.S.C. and consist of 
15 turns each. There is, however, one 
very important point of difference, and 
that is, that a longer former must be 
used for the purpose of. the reaction 
winding R.C.1. This winding consists 
of 30 turne of No. 24 D. C. C. commencing 
close up against the secondary winding, 
and wound in the same direction. It 
will be noticed that the Reinartz system 
of reaction control is used. 

In order to receive on the long waves, 
It is arranged that a loading coil (L.C.) 
be let into the grid circuit of the detector 
valve, this loading coil consisting of an 
ordinary No. 200 plug-in coil with the 


plug-in coils in this position, since not 
only would it take up lees space, but 
there would be less risk of interaction 
with other portions of the circuit owing 
to the greatly reduced magnetic field. 
Another advantage is that a finer initial 
setting of reaction can be had than is 
obtainable by adjusting the size of the 
plug-in coil used for reaction. It will 
he noticed that the aerial coil is con- 
nected in such a manner that no altera- 
tion need be made to the aerial connec- 
tion when changing over from short 
waves to long waves, or vice versd. The 
rheostat controlling the H.F. valve should 
be of 30 ohms resistance or more, irre- 


spective of what type of valve is used, 


as it is intended for use as a volume 
control. The H.F. choke can consist of 
any of the commercial products that are 
upon the market. With regard to valves, 
it is required that a valve of 20.000 to 
30,000 ohms impedance be used in the 
H.F. position, since the transformer is 
designed for it. 
having the highest possible amplification 
factor in respect of this impedance will 
be chosen. A D.E.5B will, therefore, be 
a highly suitable valve. and would be 
chosen in preference to the D.E.R.. which 
for the same impedance gives only half 


Naturally the valve 


Complicating the Everymas’s for. 
I have built te Everyman's À 
Valve Heceiver,” and hare e. 
excellent results with same I. 
wish to make arrangemcats ti ^ 
rapid insertion of a milliammetit =" 

the plate circuit of each være * 
tain a reading of the plate cx: 
Are there any special press! 
necessary ? J. H. 
You do not state definitely the 158 
in which you propose to arrange {°° 
rapid insertion of the milliameter 15: ~ 
plate circuits of the various dals. 
necessary, but we would suggest th 
use of double circuit jacks, with t+ 
two centre contacts joined together we 
offer the best solution of the probit 
is of little use attempting to per 
milliameter in the plate circuit ai the - 
tector valve since the current ſſow a: 
that circuit is only a few micrasr-~ 
or, in other words, a very small fre“ 
of a milliampere. 2 
Since your mill iameter jacks cih. ` 


ae 


- gerted in leads which are definite 


earth potential with respect to beth Ac 
and L. F. currents, no complicattors 
be introduced provided the jacks ar 
placed in proximity to any high pet 
wiring. 8 
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“1927 CALLING.” 


E take this, our latest opportunity before 
Christmas, of wishing to all our readers 
greetings of the Season and good wishes 
for the New Year. 
From a wireless 
point of view we ? 
cannot contemplate 
without: 
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tion who are staunch supporters of microphone education 
realise what a powerful weapon is at their disposal, there 
is great risk that their enthusiasm may so carry them away 
as to make them forget that by too much “‘ uplift ’’ and 
educational broadcasts they run the very serious risk 
of driving their audiences away. Unfortunately, the 

immediate effect of what is broad- 
cast is not apparent to us as it 

would be in the case of a lecture 


he approach of 1927 PAGE to a visible audience, but the effect 
ealising that there is every indica- EprroriaL Views 825 of unpopular programmes on 
‘ion that 1927 is to be an extremely INCREASING THE RANGE OF THE listeners is none the less disastrous 

_ wventful year in so far as broad- Nuctgus Receiver . om to the interests of broadcasting. 
rasting is concerned. The New 5 By ee F. Smith. The first concern of the Broad- 
Near will see the organisation RACTICAL HINTS AND Ts. . 826 casting service must always be to 
ritherto conducted as the British „ Wini 3 capture the interests of the public, 
Broadcasting Company under new . eS -EARLY i 
vsntrol with wider 8 haa SEED IMENTS „ = ee ae 9 5 
were granted to the old executive. Lire Tests on TyErMionic Vatves 834 with the majority. There is, in 
We are left almost in complete Reapers’ Novetties 356 our'view, 10 Jul that to-da the 

: Current Topics oe Su. BST ; y 

gnorance regarding the extent to : more serious broadcasts make a 
which the new authority will be VVV much wider appeal than they did 
ukely to make its influence felt F SERIES os city 800 in the earl days of broad sti y 
d 3 CLUB Reports AND Topics ... .. 841 yo) „ 
ind, although the general opinion 1 843 and the public is gradually acquir- 


s certainly that the present direc- 
ion of the activities of the Broad- 
casting Service will be interfered 
_ With very little, yet it is quite im- 
dossible to foresee to what extent 
the mere presence, perhaps of the 
newly appointed authority may 
tend to influence the general policy. 

It is quite evident that amongst 
the public there is general apprehension lest 1927 
should see a tendency to develop the programmes too 
strongly on the educational side. We are ourselves 
in agreement with those who regard broadcasting as an 
invaluable medium for education, but we consider that 
it 18 Imperative that the proportion of educational matter 
broadcast should be very strictly limited and carefully 
selected. When once those on the broadcasting organisa- 
B 9 


INVENTIONS or WIRELESS INTEREST 845 
New APPARATUS 
BuitpiIna a MopeL Boar 
By A. P. Castellain. 
LETTERS TO THE EDITOR 
READERS’ PROBLEMS 


ing and cultivating a taste even 
for the talks; but let us hope that 


847 the Programme Editors will be ex- 
* tremely careful to see that they 
850 do not undo the good work already 
851 achieved, by incautious enthusiasm. 


In educational matter the aim 
should be always to supply just a 
little more than is demanded. 

We shall watch with the deepest concern the progress 
of the programme policy which 1927 will evolve, but 
with at least equal attention we expeet to observe develop- 
ments on the technical side which have been promised. 
If 1927 will guarantee us alternative programmes, that 
alone will be a momentous advance, but we anticipate 
that, in addition, other very marked improvements will 
take place. 
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Nucleus Rec) 


An H.F. Unit for the 
Broadcast Waveband, is 


By H. F. SMITH. 


+e) 
HE unit to be described in this article is primarily part of the tuning range ; this without ‘taking into any 

| intended to operate in conjunction with the the by no means inconsiderable gain possible b r 
Nucleus Receiver! recently described in this application of reaction. For further information o t 
journal by the present writer. There is no reason, how- subject, the reader is referred to an article by W 
ever, why it should not be used with any suitable detector describing the original receiver, which appe 
valve, preferably functioning on the anode bend principle, issue of this journal dated July 28th, 1926. 


and with or without L.F. amplification. It has a wave- Tt may be considered that the coils are not es 
length range of from about 200 metres to slightly under make, and that the materials used in their vas 
600 metres. are somewhat expensive. It is admitted that: 
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The design chosen is that of the“ Everyman Four’’; amount of patience is necessary, although, ap 
the fact that the operation ist aH) 
there is no real difficulty, and the wi 
would submit that results 9 
amply repay the constructor $ 
lay both of time and money. has 
case, the total cost of the Ee 
means high. It is noticed that a 
of firms are now 1 ; 
Litz coils, wound to s pat . 
have appeared . 

World. | 


pa 
W 
u 
* 
QO 
” 


a ASTIAT 7 
pY V2) $ HA a, 
5 i 
Choice of Valves, 


Err 


Thé instrument is inter ndec tober 
with a valve having a ye 
of, very roughly, 8773 ms, 4 à 
amplification factor obae ig 


Fig. 1—The circuit diagram, showing con- 
nections to the external detector valve. 
C=0.0003 mfd. 


in fact, the essential H.F. circuit of 
that popular receiver has been taken in 
its entirety, except for one or two minor 
modifications made necessary by the fact : 1 
that the unit is self-contained. Its | AERIAL CO. 
effectiveness depends almost completely 3 
on the use of highly efficient aerial-grid 
and intervalve transformers with low 
resistance secondaries, and a minimum 
capacity between the windings. It may 
be rec tie that an amplification of 


nearly 40 is obtained over the ¢ greater Fig. 2.—The windings of the transformers. In this sectional sketch, ti 

= z winding of the H.F. transformer is shown by circles, and the ne 
1 ere an 9 2 ing by black dots. The lettering indicates the ultimate Connections o M 
l'he Wireless World, Dec. Ist, 1926. ends, and corresponds with that in Fig. 66. 
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(Increasing the Range of the 
Nucleus Receiver.— 


possible. It should be realised that, 

Speaking generally, with different valves 

f a given impedance, the actual H.F. 

`; magnification obtainable will be in dirett 

~ >roportion to the valve amplification 
factor. 

„ The Aerial-grid Transformer. 

— The circuit of the unit is given in 
Fig. 1, which also shows the method of 
onnecting it to the detector valve. The 

tuned secondary winding of the con- 

, ventional type of aerial-grid trans- 

former, with a tapped untuned 
yrimary, is connected between grid and a : 
ilament, a bias battery being interposed. Lots 5 

. The negative potential thus applied „ ausen idi 
helps to reduce the drain on the H.T. 
yattery, to lengthen the life of the 
valve, and also to sharpen up tuning by 

. greventing the flow of grid currents. 

The primary of the H.F. transformer 

-is wound over the low-potential or fila- 
nent end of the secondary, and to it is 

tightly coupled another parallel winding, 
potentials developed across which are 

_ fed back to the grid through the neutral- 
ising condenser for stabilising the cir- 
cuit. The ends of the secondary are 
connected to the output sockets, which are in turn joined aerial circuit when it is used by itself, is now tuning the 
to the input of the. Nucleus Receiver.” The variable H.F. transformer. 


sondenser of this latter unit, which normally tunes the For the construction of the aerial-grid transformer, 
' i - | which is shown in Fig. 2, we 


require, in addition to the 
Paxolin former (3in. dia- 
„„ meter and 34in. long) and 
ee aed © | wire, a total of eight spacers, 
made of ebonite, measuring 
Tin. wide by zin. thick and 
rin. in length. One of 
these carries four No. 8BA 
screws, with their heads 
deeply countersunk, which 
act as junction points for the 
windings. That for the 
earth connection (E) is 
Poe es : mounted in. from the end, 
awe eee, | b | while the first aerial tapping 

PONAR AMIN > is separated from it by zin. 
There is a spacing of in. 
between the first and second 
aerial tapping points, and 
zin. between the second and 
third. 

The secondary winding 
consists of 68 turns of Litz 


Fig. 3.—Detail of the screen. The horizontal part is attached with three No. 6BA 
screws and nuts. 


5 — —˖W LVB wire, having a total of 27 
A strands of No. 42 S. S. C. 
. .... . ET eae wire, with a double silk 


=n F covering over all. The ends 
Rear view the amplifier, showing mounting of the aerial- s 5 are soldered to small double- 


grid transformer. 
ended tags, secured to the 
B 11 
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Increasing the Range of the 
Nucleus Recéiver.— | F 15 ; „ | 
cylinder with No. 6BA nuts 3/2 av 1% 74 | 
and screws. S 
Contrary to the usually ex- e tape | l 1 | 
pressed opinion, this wire is 154 70 
not really difficult to handle; | - K 
the ends may be bared by 
unwrapping the outer cover- 5 
ing for a length of about Wah E abe, 


łin., unlaying the strands, : A | 1 
and then scraping them „„ 5 . 11 
gently with a knife, which * | 
should not be too sharp. 174 1 
Care should be taken not to -$ T 
break even a single strand, l I 2 ee ee EEST 
and to see that all are bared |. 
properly. ö 
The spacers are now 
arranged equally around the 
circumference of one end of 
the secondary, and tempo- 
rarily secured in position by. 
means of a stout rubber 
band. The primary, with a 
total of 15 turns, tapped at 
5 ; a, a * 5 B,. ° G: oe Ne. IBA; 
5 . Fig. 4.—Drilling detaile of the panel: ads = — B, tin. ie C, Ain. dia., tapped 
now wound on, in the same direction as the secondary, length. One of them carries a terminal screw at ex 
and is soldered to each of the connecting screws, which end, and two others have a single screw. The appo 
should be tinned ’’ before commencing this operation. mate relative positions of these spacing strips will be c 
The H.F. transformer is constructed in a similar if F igs. 2 and 6 are considered in conjunction; they u. 
manner; its secondary winding is identical. The spacers arranged in such a way that the external wiring i 3 
are of the same width and thickness, but are thin. in short as possible. For ease in winding, it is alse 
- - essential that the spac 
should have a shallow thes: 
cut on their surfaces; t" 
are best made from a sk 
length of ebonite tube, x 
that the thread (32 to fr 
inch) may be tumed in: 
lathe. 


The H.F. Transformer. 

The primary section 5 
wound in alternate grove 
and thus has a spacing * 
Win. between ade 
turns; the neutralising *. 
tion is wound in the s“ 
between these turns. V. 
40 D. S. C. wire is used, 2: 
there is a total of 1; w. 
in each section. All al 
(primary, secondary, *. 
neutralising) are wound 
the same direction. It * 
be clear from Fig. 2 t! 
opposite ends of the pre 
ary and neutralising v“ 
ings are joined together f” 
connection to H.T.+. Be 


SOT} 
2 


Fig. 5 b rd. izont in 1 
@. S. - Layout of the components oñ 2 1 horizontal screen is not shown transformers are fitted wit 
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Increasing the Range of the 

Nucleus Jeceiver.— 
feet, cut from zin. ebonite 
tube, for mounting on the 
baseboard, as shown in the 
illustrations. The aerial and 
H. F. transformers are 
raised, respectively, I in. 
and I;zin. above the base- 
board. 

It is well worth while tak- 
ing pains with the construc- 
tion of these coils; provided 
that they are properly made, 
the instrument can hardly 
fail to function properly. 
Each winding should be 
thoroughly insulated from 
the others; one or two cases 
of failure have been traced 
to a short-circuit between 
primary or neutralising 
sections and the terminal 
screws. 

Screening. 

The construction of the 
screen, which is made of 
aluminium sheet approxi- 
mately zy in. thick (copper 
will do equally well), is 
shown. in Fig. 3. It was 
realised that, on account of 
the different lay-out of the 
components, as compared with 
other standard receivers 
using the same circuit, a cer- 
tain amount of extra screen- 
ing would be necessary to 
prevent interaction, so the 
horizontal portion was con 
structed in such a way that 
it could be easily removed 
for experimental alterations. 
There is no reason, however, 
why the whole screen should 
not now be made from a 
single piece of metal. It 
will be noticed that it is con- 
nected electrically to the 
negative L.F. terminal, and 
therefore to earth. A hole is drilled to pass a connection 


to the grid of the valve, and is bushed with a short 


length of ebonite tube, with internal and external dia- 


meters of respectively hin. and }in. The wire is actually 


“air-insulated,” as it does not touch the bush. 

The mounting of the components does not call for any 
comment, as all details are well shown in Figs. 5 and 6 
and in the photographs. As in the case of the 
‘ Nucleus ’’ set, the baseboard is raised on two battens, 
1fin. in depth, to give space below it for the grid 
battery, made up of two small dry cells. The use of a 
separate grid battery for this unit is possibly a luxury, as 
that recessary for the main unit could serve equally well. 
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Fig. 6.—The practical wiring plan. The 161 143 of the transformers corresponds with that in 


It is, however, very convenient to be able to change units 
without having to trouble with an extra connection. 

The wiring of a simple unit of this description is 
naturally a fairly easy matter, and is clearly shown in 
Fig. 6. No. 18 tinned copper wire was used throughout, 
except for a flexible lead from the negative side of the 
filament to the positive terminal of the grid bias battery. 

The cabinet is of exactly the same size as that which 
accommodates the main unit, and was illustrated on page 
729 of The Wireless World for December ist, 1926; a 
further description is therefore unnecessary. 

The H.F. unit is connected to the Nucleus Receiver ” 
by means of five short connectors, made of rubber- 
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1 Ebonite panel, 12in. x Sin. x in. 

1 Variable condenser, 0:0003 mjd. (Brandes). 
1 Balancing condenser, with dial (Gambrell). 
1 Rheostat, 15 ohms (Ormond). 

1 Valve holder (Athol). 

9 Plug sockets (Lisenin). 

10 Plugs (Lisenin). 


Cost approximately 


„ 
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eS ä eeseacees . TE SOLDIER Se nee. Sama Tite. „5 


insulated flexible wire fitted with plugs. There is little risk 
of error, as inter-connecting sockets are immediately oppo- 
The H.T. and L.T. battery connections 


site one another. 
are automatioally made by 
inserting these connectors, it 
being assumed that common 
voltages will be used on all 
valves. 


Operating Notes. 
As already stated, a valve 


— 


df about 25,000 ohms imped- d 
ance and the highest possible 
amplification factor should $ 
be used. In the 6-volt class f 


we have quite a wide choice ; 

the D. E. 5b, P. M. 5, S.T.61, 

and several others will give 
excellent results. Among 

suitable 4-volt valves are the 

P.M.3 and S.T.41; while in 

the 2-volt range we have the 

P.M.1 H.F., S.T.21, and 

Cosmos ‘‘ Green Spot,’’ etc. 

On the assumption that about 
120 volts of high tension will 

be applied, a grid bias of 14 

volts will generally give best 

results, and it is suggested © 
that this value be tried for ` 
initial tests, although the use 
of 3 volts will effect a further 
economy in H.T. consump- 
tion. 

Provided that everything is in order, oscillation will 
normally be produced as the two circuits are brought into 
tune; the neutralising condenser should now be turned 
until a state of stability is reached, after which it is 
advisable to re-tune, and make a further balancing adjust- 
ment until the set is perfectly stable over the whole 
tuning range. The neutralising condenser can now he 
regarded as a form of reaction control; if it is moved 
slightly away from the position giving a perfect balance, 
the strength of the signals will be increased enormously— 
as will, unfortunately, the risk of causing interference 
by oscillation! It is, however, one of the great advan- 
tages of this circuit, using the particular coils described, 
that the condenser may be set slightly ‘‘ off balance ’’ 
without actually causing oscillation, but, at the same time, 
giving a good measure of reaction over a large part of the 
tuning scale. 

It is convenient to reduce the volume of signals which 


= 
AC. 


PCP 


| 
j 
| 
| 
! 


Pe, tee 


CC ³·¹ ER DLE NEP AO BRD LION 
= 


2 Paxolin tubes, 3in diameter, 3}in. long (Micanile & 
Insulators Co., Ltd.). 

50 yards Litz wire, 27/42 (Ormiston). 

2 Dry cells, T size (Siemens). 

Wood for cabinet. sf 

Aluminium sheet, screws, wire, ebonite rod, @ 
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are sufficiently strong to overload the L.F. amphi 
‘“ dimming ” the filament of the H.F. amphiien) 
valve with a consumption of considerably less than 
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Another rear view of the unit. 


ampere is used, the resistance of 15 ohms which has bea 
suggested will not be sufficient, and one of ze ohms, a 
even more, should be substituted, particularly when mis 
valve takes a very small current of, say, o. ampere. 

The complete set as described up to the present, Gi 
sisting of an H.F. amplifier with a detector and one stig 
of L.F. magnification, will not give great volume on mapi 
distant transmissions, except under very favourable . 
ditions. For loud-speaker work at extreme ranges 
extra L.F. amplifier will of course be necessary, although 
it may be pointed out that, with a moderately good am 
and earth system, a number of stations should be hea 
in this way at night time with the three-valve receiver” 

The writer hopes to describe, at a very early date . 
construction of a special’ short-wave unit, m for 
the reception of American broadcasting, and to folsin 
this by articles dealing with a long-wave H.F. A 
and an L.F. amplifier. 
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AN EFFICIENT CRYSTAL SET. 


When a good measure of selec- 
tivity, combined with high sen- 
‘sitivity, is required from a crystal re- 
aceiyer, the circuit shown in Fig. 1 
can be recommended. It makes use 
of a tuned aerial circuit, which is 
* inductively coupled (with provision 
for adjusting the degree of coupling) 
to a tuned secondary. circuit. 

The crystal detector and telephones 
are not connected across the whole of 
the secondary inductance, but are in 
shunt with only a part of the coil. 
The best position for-this tapping can 

| only be found by trial, and will de- 
pend on the resistance of the particu- 
lar type of crystal which is used. 

«s Unless a very high degree of selec- 

“tivity is required, however, it will 
generally be found satisfactory to 
make this connection to the centre 


Fig. 1.—A selective crystal circuit. 


point of the coil. It thus becomes 
possible to use commercial plug-in 
coils, with a centre tapping; this is 
one of the advantages of the arrange- 
ment. ö 

When a number of coils are avail- 
able different inductance values 
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A Section Mainly for the New Reader. 


should be tried experimentally, as the 
damping of the circuit as a whole will 
be reduced when the ratio of capacity 


to inductance is large. There is no 


real reason why the secondary tuning 


condenser should not be considerably 
larger than that shown; one of 0.001 


mfd. will give good results, particu- 
larly ‘with a treated galena crystal, 


which usually has a low resistance. 
` 4 
0000 


ADAPTING A RECEIVER FOR THE 


SHORT WAVES. 

Although it is almost impossible to 
modify a set with a stage of H.F. 
amplification for reception of the 
ultra-short waves (below 100 metres) 


there is no reason why the average 


detector-L.F. combination should 
not be altéred with a fair chance of 
success. The East Pittsburgh station, 


K. D. K. A., as well as the relays of 


Schenectady (W. G. V.) on still shorter 


wavelengths, are being received at 


good strength in this country during 
the present winter; indeed, signals 
are often so strong that a receiver 
of extreme efficiency is not necessary. 

A very simple method of adapting 
the conventional direct- coupled de- 
tector circuit with magnetic reaction 
is shown in Fig. 2 (a). The grid coil 
should be replaced by one having 
some seven or eigbt turns (these are 
now fairly easily obtainable commer- 
cially). A similar inductance will 
generally be suitable for insertion 
into the reaction coil socket, although 
one with fewer turns may give better 
results. 

The aerial is connected to its usual 
terminal through a very small vari- 
able capacity (C in the diagram), 
which need not have a maximum 
capacity greater than about 0.00005 
mfd. A vernier or neutralising con- 
denser will generally be found suit- 
able; its capacity should be adjusted 


ee oe a 2 . . 42442454 „„ ae Oe Oe Pe) 


PONESE a 


y 

} 
=| 
* 


820 


— 


„„ r 


for best results, and it should be re- 
garded rather as a variable coupling 


than as a tuning control. The grid 
circuit is brought into resonance in 
the usual manner by rotation of the 
parallel condenser. 


he arrangement shown in Fig. 


2 (òb) is also capable of giving good 
results, and will be found useful 
when a coil wound with bare wire is 
used in the grid circuit. This should 
have some eight turns, the aerial 
being connected to a point about three 
turns above the earthed end; this con- 


nection should be varied experiment- 
_ally 


till 


maximum. 


signal strength is at 


Fig. 2.—Short-wave 
ordinary 


reception with an 
receiver. 


The effects of hand capacity are 
always noticeable when receiving the 
short wavelengths, and it will often 
be necessary to fit temporary exten- 
sion handles to both the tuning con- 
denser and reaction control. Unless 
the condenser is fitted with a good 


slow-motion gear its adjustment will 
be found to be extremely difficult, 
and in any case it is a good plan tu 
reduce its capacity by connecting a 
smal] fixed condenser of, say, 0.0002 


mfd. in series. $ 
0000 0 


THE STANDARD AERIAL. 


Readers may have been puzzled by 
published statements regarding re- 
ceivers said to be designed for use 
with“ an aerial of standard dimen- 
sions, or by expressed opinions that 
certain results should be obtained with 
an “ average aerial.“ 

Although there is no authoritative 
pronouncement on what constitutes 
a “standard aerial ’’—indeed, there 
is really no such thing—it can be 
assumed with safety that the designer 
of a receiver always has in mind the 


Wireless 
Word 
idea that it will be used with an aerial 
probably consisting of a single wire 
with a total length of 1ooft. (the 
maximum allowed by the Post, Office 
authorities), and a height of not less 
than 3oft. The horizontal span will 
therefore be about 7oft. long, with 
a 30ft. down-lead. Such an aerial 
will generally have a capacity of 


slightly over 0.0002 mfd. 
0 000 


REDUCING VALVE IMPEDANCE. 


The point has often been stressed 
that an ordinary low-frequency trans- 
former is unsuitable for connection in 
the anode circuit of a valve with an 
exceptionally high impedance. While 
there can be no question that we run 
a grave risk of introducing serious 
distortion by disregarding advice on 
this point, it is not generally realised 


DISSECTED DIAGRAMS. 
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that the actual impedance of the vake 
may be forced down to a conside:- 
ably lower figure than that given Lr 
the manufacturers. Their publisbe. 
data on this subject generally refer 
to the conditions obtainable when tx 
grid is maintained at a zero or nega- 
tive potential; the impedance is re- 
duced considerably when a positive 
bias is applied. 

A valve operating as a grid rectifier 
always requires a certain amount of 
positive voltage on the grid, and this, 
combined with a large value of high- 
tension voltage, will effect a consider- 
able reduction in its internal imped- 
ance. On page 593 of The Wireless 
World for November 3rd, 1926, it is 
shown that a normal resistance of 
50,000 ohms may be reduced to 
30,000 ohms by this method. 


Pointstospoint Tests in Theory and Practice. 


No. 52.—A Single-coil Reinartz Receiver. 


The present series of diagrams is intended to show simple methods of locating faults in typical 


wireless receivers. 


small dry batlery should be used as an indicating device. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with a 
These tests will show not only actual faults, 


dul will reveal the small leakages which are so often responsible for poor reception and flat tuning. 


The continuity of the coll winding as a 

whole may be tested between the points 

marked a and a. Another test between 

6 and 6 will show if the aerial and earth 
tappings are in order. 


Batteries should be disconnected before testing. 


Application of the testing device between 

a and a will show if the insulation of the 

grid condenser is adequate, while a test 

ween 6 and 6 will indicate continuity 

in the leak. The variable condensers 
should also be tested. 


2 AA 
> pp 
— 


Continuity of the anode circuit as a whole 
is tested between a and a (with telephones 
in position or their terminals shorted ’’). 
Insulation: of the by-pass condenser is 
shows between b and ò, and of the anode 
circuit as a whole between a and c. 
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“They tried to put me off, but I wasn’t having any!“ 


„I was in town the other day and remembered I wanted one of 
the S.T. power valves. The assistant behind the counter hadn't 
got one and wanted me to buy another make.—Said they were 
‘just as good.’ 
He argued a bit. Evidently thought I was fresh to wireless and 
would buy a valve like I would a cake of soap, the actual make 
not mattering much. | 
“I got rather annoyed: with him, but I remembered what you 
said about S.T.’s only selling through certain agents. I suppose 
he wasn’t one of their agents or was trying ‘to sell a valve 
giving him a greater profit. Anyway, I was so aggravated that 
I bought some other gear I wanted at a shop higher up the 
street where they did sell S.T.’s. | 
N “ I don’t suppose there are many dealers who insult the intelli- 
' gence of their customers by ‘telling them the tale’ My own 
local man wouldn’t do that kind of thing, anyway. 
“ At any rate, when I got home, my ruffled feelings soon wore off. 
There was a first-rate concert, and the new S.T. power valve 
seemed to change the whole set. The music came in clear-cut 
and vivid and the singing was absolutely life-like.” 


2 VOLT. 4 VOLT. 
S.T.21 (H. F.) Oi amp...........-... 14/- 38. I. 41 (H. F. and Det.) O'l mp. 10 
. F. and Det.) O'l mp. 14- 8. I. 2 owes) 01 amp. tee .... ss 18/6 
S.T.23 (Power) 0'15 mp 18/6 3. T. (Super Power) 0'25 amp. .... 22/6 
; 6 VOLT. 
S.T.61 iF. and Det.) O'l amp 18/6 
8.1.62 (Power) O'l emo. 18/6 
S.T.63 (Super Power) 0°25 amp. 22/6 


If you ave unable to obtain an S.T. Valve from your local retailer 
write direct to us, or cali.. All valves will be sent by post and insured 
by us against breakage. C.O.D. orders executed om receipt of postcard. 


S.T. LTD., 2, Melbourne Place, Aldwych, LONDON, W.C.2. 


(Next to Australia House). 
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Advertisements jor “ The Wireless World? are only accepted from firms we believe to be thoroughly reliable. 
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OTHER 


COMPONENTS INCLUDE 


M RHEOSTATS 
Bright Emitters .. 6/6 each 
Dull. -- 6/6 


Dual Rheostats .. 7/6 ` 


HE POTENTIOMETERS 
7/6 each. 


QP L.F. TRANSFORMERS 


21/- each. 
(With 0'001 Fixed Condenser 3,- 


extra 


MA H.F. TRANSFORMERS 
10/- each. 


(In ranges of wavelength from 80 
to 7, D metres) 


AM MICA 
FIXED CONDENSERS 
PRICES (in Canan) unmounted 


(Two clips are supplied with each 
ndenser) 


0°0001 to 0°0009 „F 2/6 each 
000! to OO0l „ B/- , 
0015 to 002, 4/— 


Mounted on ebonite base with 


terminals, l/- extra. 


MH) RESISTANCE 
CAPACITY COUPLING 


12/6 each. 


‘Mel 
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Mention of he Wireless World,” when wriling to advertisers will ensure prompt attention. di | 
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If your receiver is not, of the most modern design it is probably not 
fitted with vernier adjustments or other modern improvements. 

Fine control is essential if distant stations are to be received—and 
tuning with the help of the 


OD VERNIER DIAL 


is a sheer delight. The velvety movement, the ease with which distant 
broadcast is tuned in on the Loud Speaker. The ing advantages 
are :—I1. Total absence of backlash. 2. Smooth adjustment of capacity 
over the whole range of Condenser. 3. The two collets supplied to 
fit any standard spindle can be exchanged on request to fit outsize 


spindles. i 
Price 5/6 Each 
Then there is the matter of quality. THE a LOUD SPEAKER FILTER 


clears up any tendency ‘towards muffled reproduction due to overloading 
of the loud speaker magnet—little points perhaps, but combined they 


mean much. 
Price 27/6 Each 
Why not bring your receiver up to concert pitch for Xmas? 


Demand of your dealer @ Components 
BRITISH, BEST AND CHEAPEST IN THE LONG RUN 


Lyre LN M 
Slough 441-442 


Manufacturers of Wireless pa Scientific i 
WEXHAM ROAD, SLOUGH, BUCKS. 


Irish Agents - - B.N.B. WIRELESS LTD., DUBLIN & BELFAST 
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TRANSATLANTIC WIRELESS. 


Twentyz-fifth Anniversary of Senatore Marconi's First Success. 


N 1895 and 1896 1 had proved the possibility of 

transmitting signals to considerable distances by 

means of the raised antenna and earth connection; 
in 1899 I had proved that the curvature of the earth 
did not interfere with the propagation of ether waves 
over short distances; and in 1900 I felt that the time 
had come to venture further 
afield. Very naturally I 
realised that my first en- 
deavour must be directed to 
prove that an electric wave 
could be sent out across the 
Atlantic and detected on the 
other side. 

It was obvious to me 
from the very first that if 
my purpose was to succeed 
it would be necessary to ‚ — „ „66 6„*% 
employ more power than had ever been used before, 
and, above all, it was imperative that the production of 
wireless waves with this power should not cripple or 
render useless the already established maritime wireless 
communication which was proving its enormous value to 
ships and increasingly so every day. After examining 
many likely sites I fixed my choice upon a particularly 
suitable spot on the Cornish coast, quite close to Mul- 
lion, and in August, 1900, the Marconi Company leased 
the site J had chosen, which is known as Poldhu. 


: of the 


: out from Poldhu, Cornwall. 


Erection of the Poldhu Transmitter. 


The buildings at Poldhu were begun in October, 
1900, and at the same time the nature of the aerial that 
it was proposed to employ was decided. This aerial 
was to be supported by a ring of twenty masts, each 
about 2o0oft. high, arranged 
in a circle 20oft. in dia- 
meter and covering an area 
of about an acre. By De- 
cember, 1900, the building 
work was sufficiently ad- 
vanced for arrangements to 
be made for the electric 
plant in the station. When 
this had been delivered and 
installed, experiments were 
carried out at Poldhu in 
January, 1901, for the pur- 
pose of ascertaining how 
far it would be efficient for 
the end in view. 

At Easter, 1901, by 
means of a short temporary 
aerial, experiments were 
conducted between Poldhu 
and a wireless station at the 
Lizard about six miles dis- 
tant, and these experiments 
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In this article Senatore Marconi gives a detailed aceount 
: first wireless transmission across the Aflantic, on 
: December 12th, 1901, when, with the simplest : 

he succeeded in hearing in Newfoundland the “ S” signals tent 


The twenty-fifth anniversary o 
closely on the opening of the 
operates over practically the same route. : 
: compare the apparatus and methods of the first experiments : 
with the modern beam installation described in the issyes of : 
November 3rd and 24th, 1926. E 


anadian Beam Service, which 


A recent 8 of Senatore G. Marconi at his desk at 
š Marconi House. p 


proved that the voie was being conducted on the right 
lines. 

By the end of August, 1901, the. erection of the 
masts at Poldhu was nearly completed. And then, un- 
fortunately, a terrific gale swept the Channel and the 
English coast on September 17th, with the result that 
the whole construction was 
wrecked. For some days 
I had visions of my experi- 
ment having to be post- 
poned for several months or 
longer, and then I decided 
that it might be possible to 
make. a preliminary trial 
with a simpler aerial. 
Therefore ten of the masts, 
each 170ft. high, were re- 
I E Seabee he E ote tiash aes erected. A triatic stay was 
stretched between the two end masts, and from this tri- 
atic stay were suspended sixty almost vertical bare 
copper wires, the distance between the wires being about 
I metre at the top. After converging together at the 
bottom these wires were all connected to the transmitting 
instrument. 


possible appda?atus, 


this achievement has followed . i 
It is interesting o 


Preliminary Arrangements. 


By the middle of November, I was able with this 
temporary aerial to obtain signals of such great strength 
at what was then my most distant station — Crookhaven, 
in the South of Ireland that I felt sure they would 
be detectable at a ten times greater distance. I decided 
that Newfoundland, as almost the nearest part of the 
Western hemisphere to the English coast, should be the 
scene of my attempt to bridge the Atlantic. 

Now, as the momentous 
step I was about to take 
represented such an amaz- 
ing extension of the existing 
range of my system, | 
thought it wiser to keep 
secret the real object of my 
mission. If successful, my 
success would be all the 
greater from coming upon 
the world so unexpectedly. 
I may say that in this I was 
only following my consist- 
ent system not to make an- 
nouncements until I have 
obtained actual results. 

A legitimate reason 
existed for my visiting 
Newfoundland apart from 
the transatlantic experiment 
which I wished to try. As 
I was interested in the pos- 

. sibility of signalling by 
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wireless to Cunard liners traversing the ocean beyond 
the Grand Banks, 400 miles from the coast of New found- 
land, I announced my intention of making these marine 
experiments, which in themselves formed a sufficiently 
ambitious object for my trip from the public’s point of 


view, seeing that, if successful, it would represent almost. 


doubling the greatest range I had hitherto attained. 


— 
Aerial system at Poldhu, reconstructed after the gale of 
September 17th, 1901. 

Having finally decided to sail at the end of the 
month, I gave definite instructions regarding the sending 
of the signals from Poldhu. After my arrival at St. 
John’s, I was to wire to the chief engineer in Cornwall 
a date, say Tuesday, December roth, and on each day 
after the receipt of that wire the letter S,“ which in 
the Morse code is represented by three dots, was to be 
sent at regular intervals from 3 to 6 p.m. Greenwich 
time until further instructions. These hours corre- 
sponded to about 11.30 a.m to 2.30 p.m. at St. John’s, 
which I reckoned would be the most convenient time 
for my work there. 


Kite Aerials. 


On the 26th of November, then, I sailed from 
Liverpool on the Allan liner Sardinian, accompanied by 
my two assistants, Messrs. G. S. Kemp and P. W. 
Paget. As it was clearly impossible, at that time of 


the year, owing to the inclement weather, and especially- 


in view of the shortness of the time at our disposal, to 
erect high masts to support the aerial, I had arranged 
to have the necessary aerial supported in the air by a 
small captive balloon, and so we took with us two 
balloons as well as six kites. 
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We landed at St. John’s on Friday, December óth, 
and the following day, before beginning operations, | 
visited the Governor, Sir Cavendish Boyle, who offered 
me the temporary use of such lands as I might require 
for the erection of depots at Cape Race, or elsewhere, 
if I should eventually determine to erect the wireless 
stations which they understood were then being contem- 
plated. 

Choice of a Site. 


After taking a look at the various sites which might 
prove suitable, I considered that the best one was to te 
found on Signal Hill, a lofty eminence overlooking the 
port and forming the natural bulwark which protects it 
from the fury of the Atlantic gales. On the top. of ths 
hill there is a small plateau of some two acres in area 
which I thought very suitable for the manipulation oi 
either the balloons or the kites. On a crag on this 
plateau rose the new Cabot Memorial Tower which vas 
designed as a signal station, and close to it there was ac 
old military barracks which was then used as a hospitai. 
It was in a room in this building that I set up m 
apparatus and made preparations for the great exper: 


ment. 


On Monday, December gth, barely three days after 
my arrival, I began work on Signal Hill together with 
my assistants, and tested the comparative efficacy of 
balloons and kites as a means of supporting the aerial. 
I came to the conclusion that perhaps the kites wouid 
answer better, and on Thursday morning, December 12th. 
1901, in spite of the gale then blowing, we managed to 
fly a kite to a height of about four hundred feet. 
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A group taken at Signal Hill, Newfoundland in December 1901. 
From left to right: a poi Sp KEMP» Mr. Marconi and 
r. P. W. 5 


It was a bluff, raw day ; at the base of the cliff, three 


hundred feet below us, thundered a cold sea. Ocean- 
ward, through the mist, I could discern dimly the outlines 
of Cape Spear, one of the easternmost reaches of North 
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Wrestling in a high wind with the kite which carried the aerial at Signal Hill, Newfoundland. Mr. Marconi is seen on the extreme 
left of the picture. 


America, while beyond that rolled the unbroken ocean, 


nearly two thousand miles of which stretched between 
me and the British coast. 
of St. John’s lay on its hillside, wrapped-in fog. 

The critical moment had come for which the way had 
been prepared by six years of hard and unremitting work 
despite the usual criticisms directed at anything new, and 
I was about to test the truth of my belief. 


Three Faint Clicks. 


In view of the importance of all that was at stake I 
had decided not to trust entirely to the usual arrangement 
of having the coherer signals recorded automatically 
through a relay and a Morse instrument on a paper tape, 
but to use instead a telephone connected to a self- 
restoring coherer, the human ear being far more sensitive 
than the recorder. Suddenly, about half-past twelve, 
unmistakably three faint little clicks in the telephone, 
corresponding to three dots of the Morse code, sounded 
several times in my ear as I listened intently ; but I would 
not be satisfied without corroboration, | | > 

Can you hear anything, Mr. Kemp?“ I said, -hand- 
ing the telephone to my assistant. Kemp heard the same 
thing as I, and I knew then that I had been absolutely 
right in my anticipations. I knew then that the day on 
which I should be -able to send full messages without 
wires or cables across the Atlantic was not very far dis- 
tant. The distance had been overcome, and further, de- 
velopment of the sending and receiving apparatus was 
all that was required. 5 

After a short while the signals stopped, evidently owing 
to changes in the capacity of the aerial wire, which in 
turn were due to the varying height of the kite. But 
again at 1. 10 and at 2.20 the three sharp little clicks 
were distinctly and unmistakably heard, about 25 times 
altogether. On the following day the signals were again 
heard, though not quite so distinctly. On Saturday a 
further attempt was made to obtain a repetition of the 
signals, but owing to difficulties with the kite we had to 
give up the attempt. However, there was no further 
doubt possible that the experiment had succeeded, and 
that afternoon, December 14th, I sent telegrams to the 
Italian Government and to Major Flood Page, the then 
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Across the harbour the city 


managing director of the Marconi Company, informing 
them that the signals had been received but that the 
weather made continuous tests extremely difficult. That- 
same night I also gave the news to the Press at St. John’s 
whence it was telegraphed to all parts of the world, and 
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Method of anchorin 
height 


the kite aerial at Signal Hill. 
the aerial was about 400 ft, - 
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Transatlantio Wireless.— 
received, in some quarters, with great enthusiasm as 
heralding a new era in telegraph communication, and in 
others with scepticism. Upon these two differing atti- 
tudes no comment is necessary to-day when wireless has 
proved itself a world-wide messenger. 

Following the success of my experiment, I was notified 


on behalf of the Anglo-American Telegraph Company- 


that as they held a charter giving them the exclusive right 
to construct and operate stations for telegraphic communi- 
cation between Newfoundland and places outside the 
Colony, the work upon which I was engaged was a viola- 
tion of their rights. I was asked to give an immediate 
undertaking not to proceed with my work and to remove 
my apparatus, or legal proceedings would be taken. I 
was absolutely astounded at this communication which, 
however, at least gave the satisfactory assurance that one 
of the great telegraph and cable companies not only 
believed in but also feared the possibility of wireless 
transatlantic communication. 

A few weeks later I sailed from New York for 
England, where I arrived on January 26th prepared to 
take up my work again and to answer the criticisms the 
feat had aroused. 


Confirmation of First Success. 


On February 22nd, 1902, I sailed for the United 
States of America again en route for Canada, where I 
was due to sign the final draft of the agreement for the 
crection of a large wireless station at Glace Bay and to 
put in hand the construction of that station. I crossed 
on the Philadelphia of the American Line, and before 
leaving arranged for Poldhu station to send out a pro- 
gramme of signals for me to receive on the ship during 
the voyage. 

On this voyage I was able to receive complete messages 
up to 1,551 miles and single letters up to 2,099 miles. 
Thus within three months of receiving single letters at 
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1,800 miles I was receiving complete messages at 1.5 
miles. All the messages were followed by the cv 
signature of Poldhu, and upon every occasion, bem, 
mindful of the scepticism with which my Newfouadi. 
results had been received in certain quarters, I mak: 
point of receiving the signals and messages in the pres 
of independent witnesses and throughout used the ati. 
nary tape receiver for the purpose. The tape recor 
were duly signed and attested in each case by Giy 
Mills, his chief officer Capt. Marsden, or others of th: 
ship’s officers. It was no longer a question of fi 
clicks in a telephone, but very material dots and dun- 
on a paper tape that all could see and handle. 


Past, Present and Future. 


Naturally it is very gratifying for me, after a lax 
of 25 years, to look back upon those early experimeas 
and to meditate upon the far-reaching effects that for 
lowed those early beginnings. It is a pleasing m+ 
dence that almost exactly on the 25th anniversary I bis 
been able to bring to fruition another far-reaching &- 
velopment in long-distance wireless communication in tk 
establishment of short wave beam stations which cri. 
tute practically a revolution in wireless communicatio. 

During the next 25 years there will probably be almat 
as great a development in means of obtaining directer! 
wireless transmission and reception as there has ben in 
other directions during the last 25 years. 

As to the application of wireless in the future, as i 
know I am always averse from entering mto the ream > 
prophecy, but perhaps I might suggest that apart 15 
the ordinary transmission and reception of wireless mo- 
sages of which I have spoken there is a possibility thit 
the transmission of power over moderate distances m5 
be developed and television will become an actuality. | 
must leave to your imagination the uses which car. h 
made of these new powers. They will probably te 2 
wonderful as anything we have experienced so far. 


LIFE TESTS ON THERMIONIC VALVES. 


An Interesting N.P.L. Report on Mullard Valves. 


of the Mullard Radio Valve Co., Ltd., have re- 

cently completed a series of life tests on six 
P. M. 5 type valves taken at random from stock. These 
tests clearly indicate the consistent results attainable with 
modern methods of valve manufacture, and show that 
1.000 hours is a conservative estimate of the life of a 
modern receiving valve. Indeed, the characteristics at 
the end of 1, 00 hours’ working are substantially the 
same as at the beginning. 

The conditions under which the life test was carried 
out, in so far as they affect the voltages used and the 
measurements made, were specified by the manufacturers, 
and were as follow :— 


1 * National Physical Laboratory, at the request 


Conditions during Life Test. 
Filament potential (D. C.), 5.5 volts., 
Anode potential, 100.0 volts.. 
Grid connected to negative end of filament. 


Measurements taken at 150-hour Intervals during I: 
Test. 

(1) Filament current with no potential on anode i 
grid. 

(2) Anode current with 100, 75, and 50 volts on anod 
measurements for each anode potential being taken w: 
—2, 0, and +2 volts on grid. 

(3) Total emission with grid connected to anode e: 
with a combined grid and anode potential of 80 vo.ts 


Measurements of Characteristics. 


In addition to the above, measurements of the ans 
current-grid voltage characteristics between — 4 and - 
grid volts with 100, 75, and 50 volts on anode were mi 
at o, 600, and 1,000 hours in the life test. 

Throughout the life test the filament current did r 
vary from its initial value by more than 1 per cent. 

The curves in Fig. 1 show the anode currents ol. tat, 
with various values of grid bias for an anode poten? 
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Life Tests on Thermionic Valves.— 


of 100 volts. The curves in group A are for a grid bias 
of +2 volts, and separate curves are given for each of 
Groups B and C are 
for grid potentials of o and — 2 volts respectively. eo 
Similar groups of curves were also obtained for anode 
potentials of 75 and 50 volts respectively. 


_ NATIONAL PHYSICAL LABORATORY. 
LIFE TEST OF THERMIONIC VALVES. 


the six specimen valves on test. 


ANOOE CURRENT. MULLARD.PM 5. 


FILAMENT OPERATED AT 5:3 Yours RATED _AT 5:5 VATS GRoveA wim Geo 
100 ns Grove wim Gaoforenna 
Group C wim Gao Sore. : 


ANODE POTENTIAL 
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LIFE TEST OF THERMIONIC VALVES. 


ToTaL EMISSION. MUuLLARD. EM. 5. 
FILAMENT QPERATED AT 5-9 VOLTS 


Gaio ANODE POTENTIAL 80:0 VOLTS 
GRIO CONNECTED TO ANODE. 


600 


400 Tac 


Fig. 2.—Curves of total emission for the 1,000 hour test. 


The results of the measurements of total emission are 


For these measurements the valves 


were operated at the correct filament voltage for one 
minute, and the observation of the total emission was 
made ten seconds after the application of the anode-grid 


Tables of figures from which the anode current-grid 
voltage characteristics may be plotted are given in the 
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SHEET N2 1890. 
` Fig. 1.—Curves of anode current for various values of grid bias 


J. P. L. report, copies of which are obtainable from the 
Mullard Wireless Service Co., Ltd., Mullard House. 
Denmark Street, London, W.C.2. 


with 100 volts H.T. 


TRANSMITTING 


ELGIAN amateurs are in a state of 
‘jubilation. The Belgian Government 
as decided to grant transmitting 

licences to duly qualified persons. 


Classification of Stations. 

Private transmitting stations are to be 
divided into the following classes :— 

(1) Fixed or portable stations for the 
exchange of private communications. 

(2) Broadcasting stations. 

(3) Stations designed for communica- 
tions relating to public services or those 
which may be required for public ser- 
vices. 

(4) Stations for testing and scientific 
research. 
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(5) Stations for demonstration, tests, 
and research. This last class is divided 
into two sections: (a) Low power, 1 to 
20 watts; (6) Medium power. 20 to 100 


watts. 


Wavelength Allocations. 


The waveband allotted to stations of 
the first class is 150 to 200 metres, and 
the power limited to 200 watts, except 
for international communication, when an 
increase to 300 watts may be granted. 

Stations in the 5th class may use the 
following wavelengths : 15-20, 43-47, 95- 
105, and 135-145 metres. 

The general regulations follow, in ihe 
main, those adopted by most other coun- 


tries. Pure C.W. only is allowed for 
telegraphy, and C.W modulated by 
speech or music for telephony. In special 
cases spark or I.C.W. may be permitted 
for stations in the 4th class. 


Call Sign Difficulty. 


The call-sigus at present proposed are 
4AA to 4Z2Z, but as these may possibly 
clash with the new German amateur call- 
signs the “ Reseau Belge ” is endeavour- 
ing to get them altered to JAA to 322Z. 
When these call-signs are allotted, the 
old “ piratical ’? calls hitherto used by 
Belgian amateurs will, of course, be dis- 
continued. 


5 . 3 


A Section Devoted to 


H.T. HINT. 

It is a good plan for the, economi- 
cal working of a receiver to employ 
two H.T. batteries in series instead 
of one large one. The lower part of 


the H.T. which is called upon to sup- 


ply the H.F. and detector valves, as 
well as the L.F. valves, is subjected 
to a higher rate of discharge than the 
upper portion. Consequently, one 
half of the battery will be exhausted 
before the other half is run down. 
Instead of throwing away the whole 
of the battery only one section at a 
time need be renewed if the battery is 
divided into two parts in the manner 
suggested. B. R. 
000 30 

WINDING H. F. TRANSFORMERS. 

When making H. F. transformers 
similar to those used in the Every- 
man's Four receiver, difficulty may 
be experienced in holding the ebonite 
spacers at equal distances round the 
circumference of the secondary wind- 
ing. The assembly of these spacers 
will be greatly facilitated by the use 
of a jig, as shown in the diagram. 

A piece of wood, 121n. x 2in. x 
in., is cut to size, and a distance 
equal to the circumference of the 
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_ VALVES FOR IDEAS. 


: Readers are tnvited to submit brief : 
details, with rongh sketches, where neces- 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull 
: emiller. receiving valve will be des- 
: patched lo every reader whose idea is 
: accepled for publication. 


Letters should be addressed to the Editor," Wire- 
less World and Radio Rericm, Dorset House, 
Tudor St., London, E.C.4, and marked Ideus. 
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secondary coil is marked off on the 
centre line; this is subdivided into 
eight equal parts, and eight holes are 
drilled of such a diameter that the 
spacers will ſit in tightly. If pos- 
sible, the holes should be machine 
drilled to ensure that they are abso- 
lutely vertical: on this will depend 


the parallel alignment of the spacers. 


The spacers. are then tied together 
with thread as shown, care being 
taken to draw the thread taut. They 
are then removed in a chain from the 
jig and tied round the secondary coil 
of the transformer. Not only does 
this method ensure even and parallel 
spacing, but the spacers cannot move 


when subjected to the strain of wind- 


ing the first few turns.—C. M. A. 


THREAD KNOTTED ROUND SPACERS 


__ CIRCUMFERENCE OF FORMER , _ 
DIVIDED INTO 8 EQUAL SPACES 


Jig for assembling H.F. transformer spacing strips 


New Ideas and Devices. 
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LEAKAGE IN EXTENSION LEAR 

Not only are signals reduced n 
strength, but considerable damag t 
the H.T. battery results if a ki 
to earth is caused in telephone exte 
sion wires through moisture or an 
other cause. In the ordinary recent 
both telephone leads are above ant 
potential, and since the negative ett 
of the H.T. battery is earthed at te 
receiver the insulation of the lad 
must be above reproach if a shot 
circuit is to be avoided. 


EXTEN 767 
AAG 


Circuit for keeping extension leads © 
earth potential. 


The circuit shows how a sm? 
two-valve set may be modified d 
that the telephone leads are at am 
potential. The filaments “ 
‘earthed ” as far as H.F. and LF 
currents are concerned by the 2 mki. 
condenser. 

It is important to pay attention © 
the insulation of the L.T. acum: 
lator, but this can be more és! 
attended to than a long extens“ 
lead. A good plan is to stand t 
battery on a sheet of plate glas. 
P. R. W. 8B. 
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Events 


THE ALL-ABSORBING TOPIC. 
Books dealing with wireless lead the 
way in popularity.among young people, 
according to the Middlesbrough Librarian. 


0000 


THE REALM OF PROPHECY. 

„I am always averse from entering into 
the realm of prophecy.’’—Senator Mar- 
coni. 

The famous inventor evidently realises 
that the realm is already overcrowded. — 

0000 


THE BITER BIT. 

A Leytonstone wireless dealer, Arthur 
Frank Harrison, who placed his signature 
on a petition of protest against local oscil- 
lators, was found to be using a wireless 
set without a licence. In fining him £2 
the chairman of the Stratford magistrates 
described Harrison's conduct as a bit of 
cheek.” 

0000 
LICENCES FOR THE BLIND. 

Rarely has any Parliamentary measure 
received such universal approbation as 
Capt. Ian Fraser's Bill for providing free 
wireless licences for the blind. The Bill, 
under the title Wireless Telegraphy 
(Blind Persons’ Facilities) Bill, received 
the Royal Assent before Parliament rose 
on Wednesday last. 


0000 


EXPERIMENTS WITH SHORT WAVES 

“ Short Electric Waves treated Experi- 
mentally '’ will be the title of six even- 
ing lectures to be given by Mr. J. H. 
Morrell, M.A., of the Electrical Labora- 
tories, Oxford, during February and 
March at the East London College, Mile 
End Road, E. 1. It is understood that the 
lecturer will demonstrate with waves from 
200 metres down to 1 metre. Further 
particulars will be announced shortly. 

0000 
RESEARCH BY AMATEURS. 

Further particulars are now available 
concerning the new Research Sub-Section 
of the Radio Society of Great Britain, to 
which reference was made in these 
columns last week. 

When the scheme is formally launched 
in January next a questionnaire will be 
addressed to all members of the Trans- 
mitter and Relay Section to discover what 
line of research appeals to various in- 
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dividuals) When the replies are collated 
the members will be divided into groups 
according to the subjects chosen. 
group. will appoint a member to submit 
résumé of work. to the Sub-Committee, 
which will issue periodical circulars to all 
members setting forth the work accom- 
plished. 

Besides co-ordinating and organising 
research work, it is hoped that the new 


‘scheme will encourage real research as 


distinguished from mere brass pound. 
ing or “DX hunting.” 

The chairman of the Sub-Section is Mr. 

L. Morrow (G6UV), “ Penolver,” 
Berkhamsted. 
0000 
THE OLD BRIGADE. 

Fines of between 10s. to 30s. each have 
been levied on eight Croydon residents for 
using unlicensed wireless sets. 


RENT 


Each 


ily, 
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Review. 


STANDARDISING WIRELESS PARTS. 
Wireless dealers in Holland arsreported 
to be organising the standardisation of 
arts and accessories. Uniformity is also 
eing sought in regard to technical terms. 
O00 00 


NEW BELGIAN WIRELESS SCHOOL. 

The Brussels correspondent of The 
Times states that the ‘“ Moniteur 
Officiel ” publishes a Royal Decree for the 
creation of a School of Wireless Tele- 
graphy. 

0000 
TRANSATLANTIC TELEPHONY. 

It is understood that a commercial 
wireless telephone service between Lon- 
don and New York will be possible. early 
in the New Year. Charges will probablv 
amount to something between £ and £5 
for a three-minute talk. m 


CONTROL IN THE STUDIO. The advantage of bavin 
been recognised in designing the new studios at 2LO. 


observe the artistes throughout a perfor mance and can signal by means of 


an engineer on the spot has 
ə photograph shows a control 


box situated in the corner of one of the larger studios. The ee SS engineer can 


óured lamps. 
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LIGHTHOUSE WIRELESS. 

The Clyde Lighthouse Trustees have 
decided to install a wireless telephone on 
Little Cumbrae for communication be- 
tween the lighthouse on that island and 
Toward Point. 

oo oo 
TALKING AND LISTENING. 

“ To speak into the microphone requires 
the courage of Nelson, the brains of 
Napoleon, and the honesty of Washing- 
ton,” according to Will Ragers, the 
American humorist. To which our tame 
cynic retorts that much more is sometimes 


required of the listener. 
O00 0 0 


RADIO CLUB FOR THE PUNJAB. 
Subscribers to The Wirelvss World in 
the Punjab may be interested to learn of 
the proposal to form a wireless club in 
Lahore. Persons interested in the 
scheme are invited to write to Mr. D. J. 
Horn, Faletti’s Hotel, Lahore. | 


INJUNCTION FOR B.B.C. 

The British Broadcasting Co., Ltd., has 
been granted an injunction restraining the 
B.B.C. Assurance Association from trad- 
ing in any name containing the letters 
B. B. C., or any colourable imitation, 
likely to suggest that its insurance policies 
are authorised by the B.B.C. 


HAVE YOU HFARD THEM ? 

Two interesting short-wave broadcasts 
are coming over fairly regularly from 
America. WGY's experimental transmitter 
2XAF, operating on 32.79 metres, is now 
relaying regularly the complete pro- 
gramme of WGY on Tuesday and Satur- 
day nights from 11 p.m. (G. M. T.) on- 
wards, closing down about 5 a.m. 
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KDKA is transmitting on 63 metres 
every day of the week except Monday 
between 1.30 and 3 a.m, (G.M.T.). A 
further short-wave programme from the 
same station,can be heard on Wednesdays 
and Fridays from 4.30 to 6 a.m. (G. II. T.). 
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_ PHOTOGRAPHS OF 1026. 

To all lovers of good photography—and 
there must be many among % /e ss World 
readers—‘' Photograms of the Year" for 
1926, just published, should prove of 
special interest. Now in its 32nd year of 
publication, Photograms of the Year” 
is recognised as the international art 
annual of pictorial photography, including 
as it does a series of the most notable 
pictures produced during the past year by 
leading workers in all countries. It is 
edited by Mr. F. J. Mortimer, editor of 
our sister-journal, The Amateur Photo- 
yranher, and is published by Messrs. 
Iliffe and Sons Ltd., Dorset House, Tudor 
Street, London, E.C.4. The price is 5s. 
nett (by post, 5s. 6d.) in stout paper 
covers, or 7s. 6d. nett (by post, 8s.) in 
cloth boards. 

cooo 


PORTUGUESE WIRELESS 
DEVELOPMENTS. 

A direct high-speed wireless telegraph 
service between England and Portugal 
was opened on Wednesday last, 

The new service is the first of a number 
of Portuguese Colonial and foreign wire- 
less routes which are being established by 
the Portuguese Marconi Company under 
a 40 years’ concession granted by the 
Portuguese Government to Marconi’s 
Wireless Telegraph Co., Ltd. 
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THE B.B.C. DINNER. 


ANY distinguished guests attend. 

the B.B.C. dinner in honour ef 

the Prime Minister at the How 
Metropole on Thursday last, Decemba 
lot h. In many respects the functio 
could be regarded as a preliminary Swa». 
Song of the British Broadcasting Ge 
pany prior to its abdication in farm 
ot the new Corporation. 

In a speech of welcome to the Pr 
Minister, to the retiring Directors. a+ 
to the Governors-Designate, Mr. J. C. N 
Reith spoke of the work already acm- 
plished by the B.B.C. in its advance 
through unknown and danger 
country with adversities and conflict: 
which will never in like degree beset a: 
again.“ The B. B. C. had tried to fom: 
a tradition of public service, and he te- 
tured to believe that a new nation 
asset had been created. 

Mr. Baldwin’s reply contained 
special reference to the confidence ant 
affection which the B.B.C. had inspired 
among the British people. particularly :: 
the time of the General Strike, when the 
news bulletins from 2LO averted the pr 
bilities of panic caused by the dissemim 
tion of false news. 

Sir Wm. Mitchell-Thompson, the Fost 
master-General, stated that there was 
nothing further from the trath than tb: 
suggestion that the British Broadcast: 
Corporation would be merely Governme:: 
Broadcasting. 

An amusing feature of the evening wa: 
the“ News Bulletin,“ specially prepare: 
for the B. B. C. Dinner, in which guests 
received intelligence of numerous m- 
credible events at home and abroad. 


AT THE B.B.C. DINNER.—A photograph of the distinguished assembly at the Hotel Metropole on Thursday last, when the British 


Broadcasting Company's Staff gave a 
old Directorate. 


were present. 


nner to welcome the new Governors-Designate of the Corporation and to bid farewell to th 
he Prime Minister and Mrs. Baldwin, as well as many famous representatives of politics, science and tbe arn. 
20 


DECEMBER 22nd, . ee 


= n 
= a 
=z m 
— as 
a — 
= f 


Kn A N : = 14 
TTT — A a 


The S.T. and Octron Series. 


HE S.T. series of radio valves comprises valves in spite of the very tow filament consumptich the value 
| for working from a 2-, 4-, and 6-volt filament of A.C. resistance for a given amplification factor is 
heating battery. Three types in each range are remarkably low. For instance, in the 2-volt range we 
provided, and it is easy to identify them by the type have the S.T.21, with its average A.C. res'stance of 
numbers. Thus, the S. T. 21, 41, and 61 valves are of 24, ooo ohms and amplification factor of 13.8, these being 
the high-impedance, high-amplification factor type with working values. This valve is, therefore, suitable for 
2-, 4-, and 6-volt filaments respectively. The S.T.22, most high-frequency amplifiers, as a detector, and as a 
42, and 62 valves are of the medium- or low-impedance, low-frequency amplifier with transformer coupling. 
medium-amplification factor type with 2-, 4-, and 6-volt 


filaments, whilst the S.T.23, 43, and 63 are valves de- Filament voltage, 3.8 on * current, 0.1 ampere. 
signed for the power or output stage of a Set. Anode voltage, 40-120. Total emission, 40 milliamperes. 
A complete test report of a specimen valve of each $ 
type is given below. It should be noticed that the fila- Anode Resistance. | Amplification 
ment current taken by all valves of the 1 and “2” Yta bea N 
class is o. 1 ampere, whilst the S. T. 23 takes o. 15 ampere, 8 -io 19,500 12.9 
and the S.T.43 and 63, 0.25 ampere, the latter valves 100 —2.0 15,200 18.7 
being power valves capable of dealing with large inputs. mo ee 15,100 a 
Two-volt Valves. TYPE 8.7.42. 
j From the characteristics given in the tables it will EERE 10 100. | Toul A aes 


be seen that there is a valve for every purpose, and that 
| TYPE 8.7.21. 


A.C. 


Anode Current. Bias. Resistance. Amplification 
Filament voltage, 1.8. Filament current, 0.1 ampere. . Voltage. _Milliampercs. Volts. Ohms. actor. 
Anode voltage, 40-120. Total emission, 10 milliamperes. — | — —.— — 
60 5.4 —1.5 4,900 5.1 
80 7.8 —3.0 4,750 5.5 
A.C. 100 9.9 —4.5 4,450 5.4 
Anode Current. Bias. Resistance. Amplification : 12.1 6.0 4,250 5.6 
Voltage. Milliamperes. Volts. Ohins. actor. i 
60 13 0 25,000 13.0 , 1 i : 
80 1.57 —1.0 26,000 14.1 The S.T.22 has a lower impedance with a lower ampli- 
100 2.05 -1.5 23,500 13.8 ore ` : 
120 2.1 3.0 23,500 13.3 fication factor than the S. T. 21, and, besides being suit- 
able for high- and low-frequency amplifiers, will also 
l TYPE 3.7.22. serve as an output valve in a set designed to work a small 
Filament voltage, 1.8. Filament current, 0.1 ampere. loud-speaker. The third valve in the 2-volt range, 
Anode voltage, 40-120. Tota! emission, 10 milliamperes. S.T.23, is an output or loud-speaker valve, having an 
peep ith AE í average A.C. resistance of 7,800 ohms and an amplifica- 
Anode geet Bias. Resistance, | Amplification tion factor of 5.3. Used with an anode voltage of 120 
)!! ee ( and a grid bias of — 9, really loud signals can be 
60 2.33 0 15,000 9.1 
100 a | -1.5 : 15,200 * handled. 
13 s. ; 9.5 E 
120 3.45 -4.5 15,100 9.5 , Four-volt Valves. 
— E A O e * . e e e 
l In the 4-volt range is the S.T.41, which is similar in 
7 APE tay some respects to the S. T. 21, but its A.C. resistance is 
Filament voltage, 1.8. Filament current, 0.15 ampere. pe 9 ek 


Anode voltage, 80-120. Total emission, 20 milliampercs. lower, having an average value of 16,000 ohms. This 
valve will, therefore, give a bigger output than the 


Anode Grid A TRE” 7 82 24 2 a 
Anode Current. Bias. Resistance, | Amplincatton S.T.21, provided the circuit is properly designed. S. T. 42 
Voltage. Milliawpercs. Volts. Ohms. Factor. has an average A.C. resistance of 4,500 ohms and an 
—— —ͤ nS ðä——— ̃ ͤ —u—— FS en 5 
100 5.8 45 8,000 5.4 amplification factor of 5.4. If these values are compared 
. 120 S ey 100 55 with those of the S. T. 23, it will be seen that, considered 
1 i E Á i 


47 — . —— —— — imply as a valve, S. T. 42 is much better ‘han S. 1.23: 


———— — 2 Re E S. 
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Valves We Have Tested.— 
Battery considerations may, in 


decide to use the 2-volt valve instead of the 4-volt. 
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many cases, make a reader 
These 


two factors, therefore, tend to cancel out. 
TYPE 8.7.43. 


~ 


Filament voltage, 3.8. 
Anode voltage, 80-120. 


Filament current, 0.25 ampere. 
Total emission over 50 milliamperes. 


Anode Grid A.C, 
Anode Current. Bias. Resistance. Amplification. 
Voltage. Milliamperes. Volts. Ohms. Factor. 
80 8.8 , — 9 3,790 37 
109 11.3 - 12 3,200 3.4 
120 12.8 — 16.5 3,180 3.4 


The power valve of the 4-volt series is the S.T.43. 


With an anode voltage of 120 
volts, the valve has an A.C. 
and an amplification factor of 


and a grid bias of — 16.5 
resistance of 3,200 ohms 
3.4. This valve is, there- 


fore, very suitable for working int) a large loud-speaker 


of moderate resistance, such as the ‘‘ Kone, 


77 


and will 


give signals of strength sufficient for most domestic 


purposes. 


Six-volt Valves. 


The characteristics of the 


6-volt valves are, on the 


whole, even better than those of the 4-volt valves, as 


one would expect. S.T.61 is 


the valve with the highest 


amplitication factor in this range, having a value of over 


16 for an A.C. resistance of about 22,000 ohms. 


This 


valve can be used as a high-frequency amplifier if the 


coupling is of modern design, 


and as a detector or low- 


frequency amplifier with any form of coupling, it being 


understood that, 


if transformer coupling is used, 


the 


transformer should be of suitable construction; usually 


it will have a low ratio. 


A typical S. T. valve. 


S.T.62 has an average A.C. 


The Octron power valve. 


resistance of about 6,200 


ohms and an amplification factor of 8.3; the valve is a 


remarkably good one, and can 


amplification with suitable couplings. 


be used for H.F. or L.F. 
In many instances 
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it will be fond that the valve will deal with all t: 
power that is required to work an average loud-speacr, 
as when the anode voltage is 120 a grid bias of - 4: 
volts or slightly more can be used. 

For very strong signals the S.T.63 should be empl 
in the output stage, as with an anode voltage of 160; 
grid bias of at least — 18 volts can be used. 


TYPE &.T.61. © 


Filament current, 0.1 ampere. 


Filament voltage, 5.6. 
Total emission. 50 milla 


Anode voltage, 60-120. 


Anode Grid AC. 
Anode Current. Bias. Resistance. Amps z 
Voltage. Milliampercs. Volts Ohms. Fate. 
60 A 0.82 0.5 133 
80 1.31 -- 1.0 wà 
109 1.76 1.5 162 
120 2.31 — 2.0 160 
TYPE &. T. 6. 
Filament voltage, 5.6. Filament current, 0.1 ampere. 
Anode voltage, 60-120. Total emission, 50 milliamperes. 


Anode 
Current. 
Milliamperes. 


— 4 ;.—ß—— A aa aa a 


Bias. 


60 
80 
100 
120 
TYPE 8. T. 83. 
Filament voltage, 5.6. Filament current, 0.29 anpere 
Anode voltage up to 150, Total emission, 5⁰ miliampers 


Anode Grid 
Anode Current. Bias, 
Voltage. Milliarmperes. Volts. 
120 14.5 2 
lin 17.1 15 
160 20.25 - 18 


When these valves are burning no glow can be se 
In all examples it is possible to reduce the filament +>: 
ave a little below the rated value without materia! 
altering the characteristics given in the tables. 


Octron Valves. 


A series of four types has been. provided to woi 
from 2- or 4-volt batteries. The valves have a bake! 
base of octagonal shape and a pipless bulb. Each serie 
comprises valves of the H.R., H., I., and L.P. types. * 
presenting valves intended for H.F. and resistance of 
city amplification, H.F. amplification and detect. 
L.F. amplification and detection, and for L.F. amphi 


tion and the output power stage. 


Two-volt Valves. 


H.R.210, H.210 and L.210 take a filament current “ 
o. 1 ampere, whilst I. P. 240 takes o.4 ampere. The re! 


TYPE H.R.210. 
Filament voltage, 1.8. Filament current, 0.1 I ampere. 
Anode voltage, 80-120. Total emission, 


Anode Grid AL. 
Anode Current. Bias. Resistance. sar willl 
Voltage. Milliamperes. Volts. Ohms. * 
120 1.0 — 1.5 77.000 138 
100 0.85 — 1.0 77,000 168 
80 0.72 — 0.6 88,000 168 
B 2$ 
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Valyes We Have Tested.— 


of tests on specimen valves are given in the table, from’ 


which it will be seen that for a given amplification factor 
the valves have fairly high A.C. resistances. This, 
doubt, 1s due to some extent to the type of anode and 


TYPE H.210. 


Filament current, 0.1 ampere. 


Filament voltage, 1.8. 
Total emission, — 


Anode voltage, 60-100. 


Grid A.C. 


Anode 
Anode Current. Bias. Resistance Amplification 
Voltage. Milliamperes. Volts. Ohms. actor. 
100 1.15 — 2 51,200 10.5 
Se 0.86 —1.5 52,600 9.7 
60 0.6 — 1.0 55,500 9.1 
TYPE 1.210. 


Filament current, 0.1 anipere. 


Filament voltage, 1.8. 
Total emission, — 


Anode voltage, 60-100 


Anode Grid A.C. 


Anode Current. Bias. Resistance, Amplification 
Voltage. Milliamperes. Volts Ohms. Factor. 
109 0.86 —4.5 51,300 11.4 
80 0.75 — 3.0 51,300 10.8 
GU 0.63 — 1.5 52,600 10.0 
i 
TYPE L.P.240. 


Filament current, 0.4 ampere. 


Filament voltage, 1.8 
Total emission, — 


Anode voltage, 80-120. 


Anode Grid A, 
Anode Current. Bias. Resistance. Amplitication 
Voltage. Milliamperes. Volts. Ohms. Factor. 
120 5.8 — 9.0 11.700 4.6 
100 5.2 — 6.0 11,700 4.6 
80 4.5 — 3.0 11,100 4.1 


grid employed, these being of the cylindrical pattern (for- 


the first three valves of the series) instead of the more 
usual box or oval shape. Nevertheless, the valves are 
quite satisfactory, and are non-microphonic. 
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TYPE H.R.408. 


Filament current, 0.98 ampere. 


Filament voltage, 3.7 
Total emission, — 


Anode voltage, 80-120. 


Anode Grid A.C. 
Anode Current. Bias. Resistance. Amplification 
Voltage. Milliamperes. Voits. Ohms. Factor. 
120 1.5 21.5 44,500 16.0 
100 1.18 —1.0 45,500 16.1 
80 0.94 — 0.5 54,000 17.2 


TYPE . 400. 


Filament current, 0.08 ampere. 


Filament voltage, 3.7. 
Total emission, — 


Anode voltage, 60-100. 


Anode Grid A. C. 
Anode Current. Bias. Resistance. Amplification 
Voltage. Milliamperes. Volts. Ohms. actor. 
100 1.48 — 2.0 34,500 13.3 
80 1.31 — 1.0 34,500 13.3 
(ET) 0.91 — 0.5 33, 800 12.5 
TYPE 1.406. 


Filament current, 0.08 ampere. 
‘Total emission, — 


Filament voltage, 3.7. 
Anode voltage, 60-100. 


Anode Grid A.C. 
Anode Current. Bias. Resistance, Amplification 
Voltage. Milliampercs, Volts. Ohms. Factor. 
100 2.57 — 1.5 16, 800 6.9 
80 2.1 — 3.0 19,600 7.2 
; 60 1.61 — 1.5 18,500 6.95 


Four-volt Valves. 
Of the 4-volt valves three specimens were tested, and 


the results are given in the tables. It should be noticed 
‘that these valves take a filament current of only 80 
milliamperes, and, as would be expected, have better 
characteristics than similar valves in the 2-volt range. 
H. 408 can be used as a detector, H. F. or L. F. amplifier 
with suitable couplings, while I.. 408 when used in the 
output stage of a receiver will satisfactorily operate a 
loud-speaker of average size. 


Christmas and the Clubs. 


The return of Christmas always signals 
a momentary lull in club activities, but 
it is noteworthy that those organisations 


' which are in the most thriving state are 
the quickest to recover from the season’s 


The majority of societies 
after New 


festivities ! 
will resume meetings soon 
Year’s Day. 

0000 


Short Waves in Belfast. 


From the City of Belfast Y.M.C.A. we 
have received a well- produced little 
syllabus of the association’s activities, 
which include a radio club. The club 
possesses a short-wave transmitter, and 
3xperiments are conducted on wavelengths 
of 23, 45, and 150 to 200 metres (C. W. 


elephony). 


, 


At the December monthly meeting Mr. 
W. C. Haddick lectured on “ The Wo- 
alectrode Valve, adding interest to his 
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CLUB 
REPORTS 


AND 


TOPICS 


Secretaries of Local Clubs are invited to 

send in for publication clab news of general 

interest. All photographs published will be 
paid for. 


remarks coloured 


with tho aid of 
diagrams. 
Hon. secretary, Mr. John J. Cowley, 
4, St. Paul’s Street, Belfast. 
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Superheterodynes in Practice. 

The construction of a superheterodvne 
set stage by stage was described by Mr. 
C. W. Peck in his lecture on “ Super- 
heterodynes in Practice” at the last 
meeting of the Sheffield and District 


Wireless Society. A feature of the lively 
discussion was the diversion of opinion 
on the respective merits of the super- 
heterodyne and neutrodyne principles. 
Hon. secretary, Mr. P. A. W. Blower, 


129, Ringinglow Road, Sheffield. 


nooo 


Yesterday and To-day. 


Those who may wish to spend an 
interesting half-hour are recommended tu 
peru the advertisement pages of a wire- 

s periodical of, say, 1922 or 1923, mak- 
ing comparisons with those of the present 
day. here were some highly amusing 
moments at the last meeting of the Tot- 
tenham Wireless Society, at which Mr. 
D. S. Richards, of the Ilford Radio 
Society, gave an address on the develop- 
ment of radio apparatus, in which some 
astonishing changes were referred to. 
The early loud-speaker was designated 
as phones with a trumpet,” while 


-e 
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thoughts were directed to the old general- 
purpose bright-emitter valve, which had 
been almost superseded by dull-emitters 
in bewildering variety. n the subject 
of coils Mr. Richards remarked that the 
early 3 set, with its enormous 
solenoid, reminded one chiefly of a child's 
toy engine! The lecturer summed up by 
saying that, while the infant “ wireless 
had made astonishing progress, it was 
only reasonable to suppose that further 
strides would still be made. 
Hon. secretary, Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N ‘ane 


0 0 0 030 
All About the Condenser. 


Members of the Stretford and District 
Radio Society spent an interesting even- 
ing on December 9th, when Mr. Hay- 
ward (of the Dubilier Condenser Co.) 
lectured on condensers as used in receiv- 
ing sets of to-day. With the aid of lan- 
tern slides Mr. Hayward supplied a fas- 
cinating account of the various stages 


through which the condenser passes before 


it is finally placed on the market. 

The Stretford Society is now concen- 
trating on short-wave transmissions. and 
hopes in a few days to be transmitting 
on 8 metres with the call sign of G5SS. 
The transmitter is receiving final calibra- 
tion, and the Society will welcome reports 
of reception. - 

Hon. secretary, W. Hardingham. 21, 
Burleigh Road, Stretford, Manchester. 

; 0000 
Current from the Mains. 
< “ Battery elimination“ has received so 
much attention that the subject would 
seem almost threadbare, but Mr. F. H. 
Haynes, of The Wireless World, made it 
as interesting as an entirely new subject 
when he lectured nka a to the Golders 
Green and. Hendon Radio Society. He 
described half wave and full wave recti- 
fiers of every known variety, and dealt 
exhaustively with the subject of ‘‘smooth- 
ing.“ A valuable hint in guarding 
against R.F. interference advised the 
screening of the transformer primary by 
a copper foil screen. In response to a 
request Mr. Haynes concluded his lecture 
with a talk on transformer construction. 


oo0°0 
B.B.C. and the Societies. 
The relations which should subsist 


between the radio societies and the local 
station were referred to by Mr. E. R. 
Appleton, director of the Cardiff Broad- 
casting Station, addressing members of 
the Bristol and District Radio Society on 
December 3rd. He pointed out that re- 
ports of broadcast transmissions and pro— 
grammes from a society were of more 
value to the station than reports from 
individuals. Mr. Appleton considered 
that radio societies would have to adapt 
themselves to changing conditions if they 
were to continue in an active state. He 
thought that this might best be done 
by grading members according to their 
needs and technical knowledge, and that 
the societies should extend their activi- 
ties amongst schoolboys. 

Hon. secretary, Mr. S. J. Hurley, 46, 
Cotswold Road, Bedminster, Bristol. 
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New Headquarters. 

The North London Experimental Radio 
Society now has new headquarters at the 
Scout Hut, Holly Park Council Schools. 
The new meeting place is approached 


through the schools playground from the 


gate nearest to Friern Barnet Road. 
Hon. secretary, Mr. W. Parker Angus, 
61, Carey Street, W.C.2. ý 
O0 030 
New Irish Society. 


Monday, December 6th, saw the forma- 


>- 


‘tion of the Bangor (Co. Down) and Dis- 
trict Radio Society, with Mr. R. W.. 
d that 
the new society wiil stimulate local in- 


Richardson as chairman. It is ho 
terest in the subject of wireless, and 
bring amateurs in contact with each other. 

The hon. secretary is Capt. J. W. C. 


Coulter, 8, Shandon Drive, Bangor, Co.“ 


Down, to whem enquiries should be ad- 
dressed. 


WIRELESS IN LONDON SUBURBS. 


wireless the London County Council has concluded arrangements with 


for a series of evening lectures. 


Television Described. 

More than sixty members of the 
Golders Green and Hendon Radio Society 
were recently privileged to witness a de- 
monstration of television given by the 
inventor, Mr. J. L. Baird. Having 11 5 
vided a few words in explanation, Mr. 
Baird handed overthe duty of lecturer to 
Professor Denton, who proceeded to give 
a fascinating description of many scien- 
tific experiments relating to television. 
During the evening Mr. Baird escorted 
parties of ten to visit his apparatus, 
which has taken many years to develop. 


——!M!MMMq mR „„ 


FORTH COMING EVENTS. 
WEDNESDAY, DECEMBER 22nd. 


Musieell Hil and District Radio 
Society.—_At 8 p.m. At Tollington 
School, Tetherdown. Sale or Exchange. 


Edinburgh and District Radio Society. At 
8 om. At 117, George Street. Sale 
of Wireless Apparatus. 

Tottenham Wireless Society—At 8 p.m. 
At 10, Bruce Grove. Informal Meeting. 

. Photograph of members with apparatus. 


THURSDAY, DECEMBER 23rd. 


Stretford and District Radio Society.—At 
“The Cottage,’ Derby Lane, Derbyshire 
Lane. Talk on “ Amateur Work,” by 
Mr. A. Ince (ez 6LC). 
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At the conclusion of the lecture Y 
Baird and Capt. Hutchison were dex 
members of the society. The di: 
second dance and whist drive vil} 
held at the club house at 8 pm u 
December 29th. Full particulars tan i 
obtained from the hon. secretary, L. 
Col. H. Ashley Scarlett, D. S. C., 5: 
Finchley Road, London, N.W.3. 
0000 
No Perfect Loud-speaker P 
Mr. Duvont (of Messrs. Alfred Grz 
and Co.) gave an iiluminating lecture a 
the subject of loud-speakers at the . 
meeting of the Ipswich and District Rade 
Society. Mr. aaron candidly admite; 
that all manufacturers were Still a bu 
way off what they termed a “persi 
loud-speaker, but added that se i 
step progress was being made, altho: 
at present it was a somewhat slow. pms 
Hon. secretary, Mr. H. E. Barbrod. 
22, Vernon Street,- Ipswich. 


In view of the ever-increasing d 
n J. Frost 


tain Frost is seen above giving his first lecture č 
the Streatham and Tooting Literary Evening Institute. 


Individual Research. 

Reference has already been mad: a 
these columns to the “ Individual B 
search Scheme initiated by the Rad» 
Experimental Society, Manchester, 3 
we are glad to hear it is pope SS 
beyond anticipations. Various members 
the Society are hard at work on tbe 
following problems :— 

1. Measurement of small alteruate: 
current and Bolometer Bridge work. 

2. Research work -on wet cells. 

3. Sensitivity of receiving sets. 

4. Crystal research work,  incladic: 
oscillating crystals. f 

5. Screening and elimination of ime 
ference. 

6. Coils, etc. 

7. Valve research. 

8. Short-wave work. 

9. Economy in design. 

10. Neon tube uses. : 

Much work has already been camisi 
out, and it is hoped that the researc 


workers will give the Society the bess 


of their labours in the form of demo 
strations and lectures. 
The Society will shortly install a *. 
transmitter. ú yee * 
Hon. secretary, Mr. J. Levy, 19, Lax 
downe Road, West Didsbury, — 
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Details 


“ Take care of the pence and the pounds will 
take care of themselves,” is an adage well 
worth considering if you want really fine 
Radio reproduction. Small details, especially 
where anode and filament currents are con- 
cerned, unless carefully checked, eee 
ruin an evening’s programme. | 
Economical operation of your Set is only 
possible by correct adjustment of filament, 
plate and grid voltage. 
See that your low and high tension supply is 
absolutely correct— test it with a reliable High 
Resistance Instrument, that is, a Weston Volt- 
meter with a sensitivity of 125 ohms per volt. 
Weston Model 506. Pin Jack Voltmeter is 
designed specially to measure accurately both 
- filament and plate voltage, but will prove of 
great service for ordinary continuity tests. It is 
another of the wide range of WESTON 
products that are now recognised as standard 
throughout the world, and it reveals that same 
excellence of design and workmanship for 
which the name WESTON has been famous 
since 1888 


WESTON Pin Jack Voltmeter 


Price pr with testing cables 
: 10:0 


WE STON 


STANDARD THE WORID OVER 
Pioneers since 1888 


Weston Electrical Instrument Cə. Ltd. 
15, Ge. Saffron Hill, 


London, E.C. 1 83/93, Farringdon Road, E.C.1. 
` And at Glasgow, Manchester, Birmingham, Newcastle and Dublin. 
831 Advertisements ſor The Wireless World ” are only accepted fiom firms we believe to be thoroughly reliable. 
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THE WIRELESS WORID 


to all Enguirers 


HE Catalogue of Efesca Wireless Components, 
with diagrams illustrating their use in various 
circuits, will be sent post free to any amateur 


constructor on request. The Catalogue is 
more than a list—it is a fine 72-page book of great value, 
containing much technical information that will be 
appreciated. Send for Catalogue 573/4 to-day: your 
nearest wireless retailer supplies Efesca Components. 
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AERIAL TUNER 


It possesses the tuning range 
of a whole set of coils in a 
single self-contained unit. 

A turn of the switch covers 
both low and high wave- 
lengths. Obviates the bother 
of choosing coil combinations. 
Losses are eliminated. Re- 
action is under perfect control. 
lt is convenient to mount 
and simple to operate. 


Obtainable of all Wireless Dealers, 


FALK, STADELMANN & CO. LTD, 
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Look out for this S.T.61A 


—a new resistance capacity valve 


E are daily being asked for 
a 6-volt resistance capacity 
valve having a specially high amplification 
factor. We are now able to state that, after 
months of experiment on numerous models 
having amplification factors ranging from 20 
to 50, we have arrived at the best design 
which, moreover, will embody the new toro- 
dium filament. It will be non-microphonic, 
and will not sacrifice life for performance. 
Supplies of this valve (S.T.61A) will not 
be available for some weeks, but we only 
think it fair to notify our friends of our 
plans. Orders will be carried out in rotation. 
Meanwhile, have you tried the valve with 
the golden voice ”—our S.T.63 (S.T.43 in the 
4-volt class) —the prince of super-power 
valves, which in the last stage gives incom- 
parable quality. 


S. T. Ltd., 2, Melbourne Place, London, W.C.2 


FIRST—“ TEMPRYTES’ are guaranteed to 
junction perfectly with any valve, providing they 


are chosen irom our valve chart, or calculated : Particulars ot the other CYLpon : 
írom the formula we give with our folder. : : 


SEVOND—“ TEMP&YTES” cannot overheat — r Products will interest you. i 
TVT * The Cyl nod Wavemeter identifies : 

run ament a exact temperature, J : i 
calculated irom the valve makers’ data, : S : unknown stations , and makes 
therctore noiseless, and are not carbon mixtures. S| Sa ö plicity itself. i 
or otber chemical comuinations which pack. , ' ; J : 
Each. one is lodi yidunily tested twice din i á : 9 5 there is the 3 range 
manufacture and once after assembly. That = 2 E : Of CYLDON Con L.F: 
why “TEMPRYTÆS” are the perfect method ol 3 A f nsers—S : 


filament control. A. a : Square Law, Dual, and the famous ; 


FOUKTH—"“ TEMPRYTES are tested on the 
finest possible instruments and the careful test- 
ing of each TEMP YTE enables us to guaran- 
tee their periormance, The testing of TEM- 
P&YTSS ” in our laboratories taxes considerable 
time, and is carried out by experts. 


Do not be misled by the introduction of glorified 
flament Rheostats, called Variable Resistors, 
witn which you can overheat 
without knowing it. Buy ” 
the tested pertect control for all filaments. 


Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention, 


our filament 


: 2, 3 and 4 Gang models, 
Every Cytpon product is the 
Premier of its class—well designed. 
; excellently finished and right up; 
to. the CyLpon standard. 11 
If unable to obtain CYLDON products . 

from your dealer, write direct to 
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New Year Prospects—Geneva and the Plan Touring Europe Humour and the B. B. C. 
- Big Business in America—Microphones at Liverpool. 


Black Prospects. 

New Year prospects are growing 
blacker and blacker for all ether hogs, 
oscillators, unlicencees, and other fry 
who, with malice aforethought, obtrude 
their obnoxious personalities upon the 
chaste ether at honest folks’ expense. 

An official of the General Post Office 
tells me that an offensive is in the 
air, and I gather that ere long 
offenders will have something to think 
about. | 

The Post Office wireless van is actually 
in commission, being at present some- 
where in the provinces.” It is equipped 
with a frame aerial and a galaxy of 
H.F. valves, and, according to rumours, 
is so sensitive that the detector burns 
out when a fan shorts his H.T. bat- 
tery in Thurso. (But, of course, such 
things are not done in Thurso.) 

0000 


Say, Guys 


A programme after the American 


style is to be broadcast this evening 


(Wednesday). This programme will re- 
produce the music of some of the best- 
known broadcast artists and dance bands 
in the United States, and is being 
arranged by Captain A. G. D. West, 
whose experiences in Transatlantic recep- 
tion at Keston should be decidedly help- 
ful! The announcer will be Eddy Reed. 
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Confidence at Geneva. 


The Council of the Union Internationale 


de Radiophonie, which met at Geneva on 


December 6th and /th, has decided that 


the difficulties which still beset the wave 


allotment plan, due to unforeseen clash- 
ing between stations, by no means invali- 
date the value of the plan itself. With 


this sentiment most listeners will agree. 


ih 


f 


EE 


11 
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= The Technical Committee of the 
has been faced with an ambitious task, 
- but it has approached it courageously, and 
there can be little doubt that sooner or 
later the desired results will be obtained. 


nion 
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A Newcastle Scare. 

Novocastrians were subjected to an 
alarming rumour last week to the effect 
that 5NO would shortly close down. On 
enquiry at Savoy Hill I learnt that there 
is not a shred of truth in the suggestion. 
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By Our Special Correspondent. 


A Sunday Evening Tour. 


Most listeners long ago discovered that 
the best time to hear the European 
stations with a minimum of interruption 
is between 6 and 8 p.m. on Sundays. Even 
those tireless manipulators of ship spark 
sets seem to take time for a “ breather ” 
between these hours, and the ether is 
tolerably quiet. The other Sunday even- 
ing I toured Europe with compara- 
tive ease, and would recommend those 
who have not tried it to do the same. 
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Time, Gentlemen. ' 

One thing that always astounds me 1s 
the appalling length of the intervals be- 
tween items at many of the German 
stations. You come across the whisper 
of a carrier wave and you wait. After 
a time you decide to continue waiting. 


The possible explanation of the rumour,” 
said an official, is that someone has 
anticipated the regional scheme under 
which certain existing stations would 
close down in favour of high-power 
stations. Until the scheme comes into 
effect, however, there is no likelihood of 
any of the present stations going out of 
existence.“ 
0000 

Esperanto in Europe. 

Esperanto is undoubtedly securing at 
least a foothold in the European ether, to 
judge from the number of stations which 
provide items in this international lan- 
Among the latest to join the 
movement are Konigswusterhausen and 
Radio Geneva, both of which are trans- 
mitting a regular Esperanto course. 
Radio-Vienna and Zagreb both give 
weekly talks in Esperanto. 
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EUROPE'S MOST POWERFUL STATION ? A general view of the new German 
broadcasting station at Langenburg, near Elberfeld. Experimental transmissions have 
already begun and the station may. be expected to use its rumoured maximum power of 60 
kilowatts in the near future. It will open officially early in the New Year, employing a 
wavelength of 468.8 metres. The studios are situated at Cologne and Dusseldorf. 
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Finally, when: you are on the point of 
switching over to something more excit- 
ing, the announcer’s voice bursts upon 
you. Several of the German stations now 
employ interval signals which are oper- 
ated at definite periods of about five or 
rix seconds. Hamburg uses a clock tick, 
while Stuttgart and Munich both employ 
a combination of three notes which are 
easily recognisable. 

In justice to the B.B.C., it may be 
mentioned that the British stations have 
no need for these devices, as the intervals 
between items are negligible. 
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A Vezed Question. 

„Need jazz be vulgar? ” is the leading 
query contained in the broadcast from 
210 on January 3. The transmission will 
present another view-point in the “ Jazz 
v. Classics’’ controversy. The broadcast 
will be conducted by Percy A. Scholes 
and Eugene Croft and his Octet. 
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Is it Humour ? 

In disquisitions on the sacred question 
of what is and what is not humour,“ 
the B.B.C. generally receives more kicks 
than ha'pence. 

Hear, O Programme Directors, the 
words of wisdom as they were written 
in the correspondence column of a Lon- 
Jon newspaper last week .— 

„Sir, —If the B.B.C. are so hard 
up for humour that they must brod- 
cast ‘funny’ remarks in a revue 
about marringe, mothera-in-law, other 
nation’s affairs, and such unneces- 
sary things, I would strongly recom- 
mend an adviser in or some 
other Scotch humorist. 

Yours, etc., —— 

Admitting the ruthless logic of the 
implication that if marriage is unneces- 


55 


Sary, so are mothers-in-law, let the 
B. B. C. consider how many comedies, 
farces, or merely humorous situations 


they can build up which do not involve 
marriage and such unnecessary Huh. 
In their strivings I wish them well. 
They will need all the help that all the 
Scoteh humorists can give them, and then 


some ! 
0000 


It’s all Wrong. 


Later: The letter reproduced above 
was not written by Mr. John Henry. 
0000 


Welsh Prowess. 


Cardiff station has arranged a pro- 
gramme in honour of famous Welsh 
soldiers, which will be entitled“ Stickit 
the Welsh and broadcast on January 13. 
Stories will be told of Welsh prowess 
on the field of battle from the days of 
Cadwalladr in Rome to the famous stand 
of the Welsh Division in Mametz Wood. 

0000 


Big Business, 

From all I hear, the National Broad- 
casting Company of America really 
means business. So that there may be 
no mistake about it, the company will 
accupy a fifteen-storey structure now 
ander erection at the corner of Fifty-fifth 


Wireless _ 
bs World 


Street, New York, to be known as the 
National Broadcasting Company Build- 
ing and housing the greatest broadcast 
plant in the United States. It will con- 
tain eight completely equipped studios 
in addition to an auditorium studio on 
the top floor large enough to accommo- 
date an orchestra of one hundred and 
fifty, with reserved seats for dis- 
tinguished guests. | 
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Looking Through the Ceiling. 

The ceilings of the studios on the 
twelfth floor will contain glass panels 
so that spectators seated on the thir- 
teenth floor will be able to view the 
artists at the microphone; and to avoid 
any possibility of ennui among the com- 
pany’s staff, loud-epeakers will be in- 
stalled in practically every room in the 
building ! 
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FUTURE FEATURES. i 
Sunday, December 26th. i 
Loxpox.— Organ Recital, Carols 
and Christmas Hymns from 
Norwich Cathedral. 
ABERDEEN.— Concert organised by 


the Augmented Musicians’ 
Union in aid of the Benevolent 
Fund. 
Monday, December 27th. 
Lonpon. — Pantomime ‘“‘ Cinder- 
ella.” 
Bovurnemoutn. — Programme of 


Original Music. 


Tuesday, December 28th. 
MANCHESTER. —** Hiawatha’s Wed- 


ding Feast” (Longfellow). 
(Cantata.) 
Grascow. — * Managir' John's 


Mither,’’ Scots comedy. 
Bereast.—* The Lily of Killarney“ 
(Benedict). 


Wednesday, December 29th. 
Lonpon.—Symphony Orchestra con- 
ducted by Sir Landon Ronald ; 
Laffitte (solo pianoforte), 
CARDIrT.—“ The Blue Penguin.” 
Thursday, December 30th. 
Loxpon.—A Bygone Christmas with 
the Mellstock Quire. 
BovRNewMoUuTH. — Wessex Pro- 
vramme arranged in collabora- 
tion with Mr. Thomas Hardy. 
NEWCAsTLE.—*' The Valkyrie,” Act 


Friday, December 3ist. 
Loxpon.—Reminiscences of 1926. 


BinMINGHAM.—Broadcast Reminis- 
cences. 
Borrnewoctn.—Reminiscences of 
: 1926. 
i Grascow. — Eight. O'clock.” 


Melodrama in one act. 


Saturday, January Ist. 
Loxnon.—‘“‘ The Country Girl.” 
BrrMINGHAM.— Pantomime Switch- 
ing Over.” 

Mancuester.—“ My Programme,” 
by Editor of the Manchester 
Erenina Chronrele, 


BeLrfasT.—‘“ The Ulster Ceidlidh.” 
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Order Out- ot Chaos. 

Mr. Merlin H. Aylesworth, Pread::: 
of the Company, announces that the ss 
building will be taken over œ sb. 
June Ist, 1927. An agreement has be. 
signed with the Radio Corporati i 
America whereby the National Bru 
casting Company will direct the adir 
of WJZ, which will be the central s- 
vice station for a new broadcasting ae- 
work, but will not be merged with t 
chain of stations interconnected by vr: 
with WEAF. Under this sehen t: 
American public will enjoy the bez 
of two chains of stations suppi: 
alternative pro mes. Is this t 
dawn of order in the U.S. ether! 
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Carols from Norwich. 


Christmas carols will be relayed fre 
Norwich Cathedral to 2L0 and IW. 
December 26th from 8.0 to 90pm * 
address by the Dean of Norwich wi a 
be broadcast. For three-quarters d u 
hour prior to this transmission an & 
recital by Mr. R. J. Maddern Wil 
F. R. C. O., is to be broadcast fra w 
Cathedral. 
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Broadcasting the Liverpool Orga 

Anent my remarks concerning '- 
recent transmission of a recital o "~ 
Liverpool Cathedral organ, I am u: 
to task for suggesting that oa) `- 
microphone was used, and that th: T- 
responsible for the general lxi ' 
balance. As a matter of fact, fre w“ 
phones were used, but whether the * 
placed too near the organ or wer 
arranged to the best 1 the > 
sults were flattering neither to the «= 
nor to the Broadcasting Company. 

The single microphone suspended v + 
reasonable distance from orchestrs :' 
organ at the Albert Hall produce - 
finitely better results. Presumstls - 
B.B.C. engineers at Liverpool ** 
unable to adopt a similar aranxi- 
owing to extraneous noises m I 
Cathedral. 
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The Drama in Toulouse. 


Ap oros the account which apf? 
in these columns last week regardi “ 
strange clash of opposing breedas:. 
interests in Toulouse over the matic. 
transmitting services from St. Eur 
Cathedral, I learn that peace his E 
restored. 

It will be recalled that when $- 
Toulouse installed a short-wave u 
mitter in the Cathedral the fF“ 
authorities not only protested œ ` 
grounds that the Cathedral was 1 
owned edifice, but installed a may- 
of their own for broadcasting tk = 
vices via PTT Toulouse. Th: F 
dignified counter-stroke drew fo: ' 
shower of public protests, with the =. 
that the postal authorities have bt 
withdrawn from the ai 


Toulouse is highly popular with = 


in the south-west, and has lort ont. 
in prestige by the events of the E 
weeks. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


Reisz Microphone. 


: (No. 258,476.) 
ppl. Date. Feb. 8th, 1926. 
The novelty of the Reisz microphone 
es in the construction of the diaphragm, 
etails of which are described by E. Reisz 
71 the above British Patent. The ac- 
ympanying illustration shows one form 
f microphone incorporating this dia- 
hragm. Here, the diaphragm consists of 
sheet of thin rubber R which is not 
etched, or only stretched to a very 
nall extent. The diaphragm is coated 


ith a thin layer of rubber solution, and 


Principle of the Reisz microphone. 
(No. 258,476.) . 


then dusted over with carbon granules 
Only sufficient solution is used to 
table the granules to adhere to the dia- 
wagm, without any possibility of adja- 
nt granules becoming mechanically 
uted. Contact with the diaphragm is 
ade by means of a metal ring M, which 
fixed round the edge. Some larger 
~-anules B are placed between the centre 
the diaphragm and a block of carbon 
„connection being made between the 

ock and the metal ring. 
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Resistance-coupled Amplifier. 
(No. 258,315.) 
pplication Date, May 18th, 1925. 
A resistance-coupled amplifier obviating 
1e use of coupling condensers is 
ribed by S. B. Smith in the above 
ritish Patent Specification, It will be 


B 35 


noticed that the amplifier shown in the 


illustration utilises a potentiometer form 
of coupling to the grids of the various 
valves, the positive potential which would 
otherwise be communicated to the grids 


Resistance-coupied amplifier. (No. 258,315.) 


from the anodes of the preceding valves 
being counteracted by an opposite nega- 
tive potential from a bias battery. The 
amplifier can, therefore, be used for mag- 
nifying the effect of direct current poten- 
tials applied between the grid and the 
filament of the first valve. The action of 
the amplifier can be easily understood by 
referring to the illustration. The input 
of the first valve V, comprises a resistance 
R,, across which the potentials to be 
amplified are introduced. The lower end 
of the resistance R, is taken to a tapping 
on the bias battery B,, so as to give the 
grid of the first valve a suitable negative. 
bias. The anode circuit of the valve V, 
contains an anode resistance R,, which is 
connected to the positive side of the 
anode battery B,. The anode A of the 
valve V, is coupled to the grid of the 
valve V, through one section of a 
poten pom ter comprising two resistances 

„ and R, The ohmic value of these 
resistances is considerably greater than 
that of the anode resistance R,. The 
other half of the potentiometer R, is 
taken to a negative tapping on the bias 
battery B., this negative bias being suit- 
ably adjusted so as more than to counter- 
act the positive potential which would 
otherwise be cenveyed to the grid from 


sound board. The dia- 


` phragm 


the anode of the valve V,, the grid poten- 
tial, of course, becoming negative with 
respect to the filament. The valve V, is 
coupled to the valve V, in a similar man- 
ner. In order to overcome any regenera- 
tive effect which may occur in the ampli- 
fier, thus giving rise to low-frequency 
oscillation, a stabilising condenser C, may 
be connected between the anode of the 
valve V, and the anode of the valve V,, 
acting, of course, in the manner of an 
ordinary anti-reaction condensec. 
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A Loud-speaker Diaphragm. 
(No. 258,502.) 


Cn. Date (U.S.A.), Jan. Sth, 1926. 


The Hopkins Corporation claim in the 
above British Patent a loud-speaker intro- 
ducing a particular form of paper dia- 
phragm, in conjunc- 
tion with a wocden 


phragm constitutes a 
paper cone C which is 
attached to a driving 
mechanism through a 
link L by means of 
the usual collar and 
set-screw S. The peri- 
phery of the conical 
diaphragm is bent back 
as shown at X, so that 
it can be attached to 
the bevelled edge of a 
three-ply sound board. 
B. <A feature of the 
sound board is that it 
has considerably 
greater area and mass 
than that of the dia- 
itself. The 
novelty of this sound 
board lies in its con- 
struction from Balsa 
wood, three-ply wood 
being employed. The 
specification states 
that the Balsa wood has some very marked 
effect upon the reproduction, giving a 
somewhat mellow tone. It is further 
stated that the inventors do not know the 
nature of the property of the Balsa wood 
which brings about this effect. 
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A Review of the Latest Products of the Manufacturers. 


PURADYNE L.F. TRANSFORMER. 


Although the price for which an inter- 
valve transformer is sold cannot be re- 
garded as a measure of its merit, it is 
obvious that limitations in the cost of 
production will govern the design. The 


The Puradyne intervaive transformer. 
The height is 3jin. and the diameter of 
the spool 2in. 


price of an intervalve transformer- is 
usually assessed by the amount and gauge 
of the wire with which it is wound, and 
many of the cheaper transformers, there- 
fore, possess windings of low inductance. 
High primary inductance is the principal 
property looked for, the windings being 
carefully arranged to limit self-capacity 
to a minimum. 

An inexpensive transformer is produced 
by the Puradyne Manufacturing Co., 27, 
Elgin Road, Seven Kings, Essex, the 
general overall dimensions of which are 
approximately the same as many higher 
priced transformers. The windings are 


A moulded spool carrying the terminal 
bars is used in the construction of the 
Puradyne transformer This facilitates 
the terminating of the wires when the 
Spool ie wound and eliminates the risk 
the terminals , becoming loose or 
T i rotang. 


carried on a moulded spool which carries 
the terminal strips, simplifying the con- 
struction, and n the windings to 
be properly terminated before the trans- 
former is assembled. 

For use as an intervalve transformer 
it is available with windings of three 
ratios, 2.7 to 1, 4 to 1, and 6 to 1, while 
it is supplied as an output transformer 
in ratios of 1 to 1 and 5 to 1. Although 
thé windings are of comparatively‘ heavy 
gauge wire, the primary inductance in 
the case of the 4 to 1 ratio model when 
measured was found to possess an in- 
ductance of 13.3 henries. 

The general finish is good, being dull 
black with nickel plated mounting bars 
and terminals, 
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ANELOY FOUR-ELECTRODE 
VALVES. 

Two types are available, differing in 
the class of filaments with which they 
are fitted. For use with a 2-volt accu- 
mulator the filament passes a current of 
0.35 amperes, and a -volt valve is. pro- 
vided with a low-consumption filament 
requiring a current of 60 mA. 


The Aneloy valve is available in two ’ 
a 4 volt 0.06 and a 2 volt, passing 0.35 
amperes. 


It is encouraging to see that Aneloy 
Products, of Eton Works, East Dulwich, 
London, 8.E.22, are interesting them- 
selves in the production of four-electrode 
valves, and the advent of a British valve 
of this type fitted with the 0.06 filament 
will further the making up of sets which 
can be operated from quite small H.T. 
and L.T. batteries, the additional grid 
permitting of the use of a low anode 
potential, 


It is hoped, however, that the am] 
facturers will not neglect the ford 
trode valve with a power fangt x 
loud-speaker work, which wi s 
doubtedly help to make the four-letnd 
valve really popular. 

Contact is made with the ime gi 
by means of a wire passing out ove i 
top of the cap, and held down mx: 
screw, and consequently care is bel 
to avoid this wire becoming brie d 
and the connection lost. 

The valve is moderate in prc, æ 
compares very favourably in acai p 
formance with other four-electrod wis 
already on the market. 
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Buried Treasure. 

“A Buried Billion at Your Dorte: 
is the alluring title of the radio cue 
for 1927 produced by the Rothermel Bix ` 
Corporation of Great Britain, Ltd, & K. 
Maddo Street, London, W. I. The a 
logue (price 9d.) covers a wide feli d. 
well-known American apparatus, inclad x 
coils, transformers, condensers and ils 
components and accessories. A sei 
supplement is included setting {ot 
“ America’s Foremost Circuits.” 
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The Puremax Loud-spesker. 

We are informed that the mannin 
and distribution of the Puremsı " k. 
speaker has been taken over by Mears 1 
Lenglen, Ltd., 14, Bartlett's Buda. 
London, E.C.4. 
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Wireless at British Industries Faz. 
No fewer than 33 wireless mant? 

turers will be exhibiting in the Rade & 

tion of the British Industries Fair, Fe 

City, Shepherd’s Bush, to be beid =" 

spring. 
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Unlikely. p 
Customer : “ Are you the man who 
my hair the last time!” 
Barber: I don’t think #. 
i hs.” , g 
been here six me a 1 Redio M> 
B 30 
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BUILDING A MODEL BOAT. 


Details of Construction of the Hull of the Radio Ship “ ' Telearch L 
By A. P. CASTELLAIN, B.Sc., D. l. C., A. C. d. i. 


HE N short article has been written in 
response to a number of requests for further con- 
structional details of the hull and method of pro- 
pelling the radio ship Telearch J. 
The motor used to drive the ship was, in the writer's 
case, one supplied: by the Economic Electric Co., com- 
plete with propeller. 


The type used was suitable for a 


Fig. 1.—Showing how the motor and the propeller shaft are mounted in the bottom of the boat. 


five-foot model boat, so it was thought to be sufficiently 
powerful to push T elearch I (which is about 4ft. in 
length) along at a reasonable speed with all its batteries 
and.control gear. It should be emphasised, however, 
that the hull used for the control gear to operate was not 
designed for speed—or with an eye to beauty—but 
essentially for stability with the heavy apparatus on 
board. 


The Driving Motor. 


The motor chosen turned out to be rather on the small 
side for reasonable acceleration to be obtained, although 
the maximum speed obtained is not too bad for a flat- 
bottomed boat such as this is, so that the writer advises 


-a more powerful motor be used than the one illustrated. 


The method of fixing the motor is shown in Fig. 1, 
while the photograph on the next page shows the. actual 
mounting of the motor in 
Telearch 1. 

It is not necessary to 
give fuller details of the 
motor-mounting since it de- 
pends so much on the 
actual motor used. How- 
ever, the main point to see 
is that the motor is firmly 
fixed to the bottom of the 
boat, as otherwise the pro- 
peller-shaft is sure to jam 
in its tube when the boat 
is nicely out of reach on 
the water. 


WOME! Nj LAPD ALA SH 4 


Fig. 2.—Circuit of the steering 
magnets. 
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The next Baits to consider is the steering gear. The 


` simplest type, using two double coil electro-magnets, is 


sketched in Fig. 3, and the circuit of the arrangement 
is given in Fig. 2. When current is applied between the 
two left-hand terminals the armature A (Fig. 3) is pulled 
to the left and in so doing pulls the rudder over to the 
right, and is held there as long as current is flowing. 
Similarly -when the two 
right-hand terminals are 
used, the rudder is pulled 
over to the left. When no 
current is flowing, the arma- 
ture—and hence the rudder 
—is kept in a central posi- 
tion by means of two coil 
springs shown in Fig. 3 and 
in the photograph of = 
steering gear. 
A rather better arrange- 
ment, though not so easy to 
construct, is one using a 
cylindrical armature sliding 
inside the magnet: coils 
instead of a flat armature and fixed projecting cores to 
the coils, as illustrated. However, in the case of 
Telearch I there was plenty of power to spare, so the 
method illustrated was used as being amples to experi- 
ment with and to construct. 
The magnet cores used are made from zin. soft iron 
har and are yoked together in pairs by means of a piece 
of zin. iron strip. Steel screws are used to fix the cores 


Fig. 3 Dimensions of the steering 
A=zwarmature, L = steering lever, R = ru 


M = magnets, 
. T = rudder 
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Building a Model Boat.— 
to the bars, the latter being drilled and tapped to suit. 
The bobbins to hold the wire on the cores may be turned 
out of hard wood, such as boxwood, or out of ebonite or 
fibre, to the dimensions roughly indicated in Fig. 3, which 
is a scale drawing of the steering gear on Telearch J. 
The bobbins are wound full of 28 S. W. G. D. C. C. 

wire, and each pair connected in series. It is sometimes 
possible to buy these magnet cores w ith bobbins already 
wound for using in electric bells, in which case much 
labour would be saved by using these instead of making 
them. 

The iron armature A is also made from a piece of din. 
iron strip of suitable length to cover the electro-magnet 
pole pieces, while the strip L (Fig. 3) is made from 
brass. The frame which supports the two magnets and 
to which the rod L is hinged is made of brass of about 
xin. thick by gin. or so wide. The strength of the re- 
taining springs will have to be found by experiment with 
the actual mechanism constructed. It 
should be remembered that the longer 
the spring spiral the weaker are its 
effects for a given extension. 


The Hull. 


As has been said before, the hull was 
designed from the point of view of 
stability and ease of construction, and 
not for speed, so that a flat-bottomed | 
type was chosen. The hull is con- 
structed of mahogany and tinned sheet- 
iron of about 22 gauge, the flat bottom 
being cut out of a single piece of wood 
and grooved near the stern (as shown 
in Fig. 4), so as to make a sloping part 
to take the propeller. Fig. 4 shows the £ 
main dimensions for the wooden parts, 
and Fig. 5 shows the shapes and sizes — 
of the pieces forming the iron sides. a 

These sides have to be made in two 
parts, since it is not easy to obtain 
sheets of tinned iron of sufficient length 
to cut out each side in one piece, as the 
length of the side is 5oin. 

In constructing the hull the part first 
tackled was the wooden bottom, D in Ei 
Fig. 4. When this was cut out and BRS 
shaped as shown, pieces A and B and | E 
the small’ pieces shown at the top of TE . 
Fig. 4 are dealt with The length of 2 — 5 
the piece D is about 48in. i 

The small pieces, gin. x 6$in., shown E anie 
above in Fig. 4 are used to position tze 
fore-deck A above the bottom D, and the other two small 
pieces serve to position the stern-deck B and also to fix 
the rear sloping portion in position. These pieces are 
fixed by means of long brass screws countersunk in posi- 
tion, and it is a good plan to use plenty of good, old- 
fashioned glue as well after the screws have been 
fixed. 

In fixing the fore-deck A it should be noted that the 
pointed part does not come vertically over the corre- 
sponding part of the bottom D, but slightly in front of 
it, so as to give a better appearance to the finished boat. 
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When the woodwork is finished it should be w 
painted or varnished all over, as when the sides. bs- 
been put on there will be parts of the woodwork whic 
are inaccessible for painting. 


Fixing the Sides. 


It was found that the easiest way to fix the sides 13 
to make about twenty tiny holes along the bottom edes 
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of the iron sides and to tack the latter in position 
small brads. The dimensions given in Fig. 5 allow d 
a quarter of an inch overlap at the join in the cent d 
the boat and the same amount at the stern. 


Making the Hull Watertight. 


To help in the fixing it is desirable also to clamp! 
centre joins, at, any rate, with a small BA Seu, 
No. 6BA—and then to solder all the joins well and tru 
using a large soldering iron. Soldering large piece © 
metal is quite easy when a large and properly heat 
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Building a Model Boat.— 

_. soldering iron is used, but 
it is a very long and irri- 
tating job to do with a 

1 85 small iron, and the results 

with the latter will prob- 

1: ably not be too good. 
For the bows of the boat 

a small piece of tinned iron 

about 6łin. by about half 

an inch wide is bent along 
its length into a long 

V-shape and used as a 

clamp for the sides by 

being nipped over them anc 
then soldered in position 
over the join at the front. 
A few thin brass screws 
should now be distributed 
along the bottom edges of 
the sides, to reinforce the 
brads. Care should be 
taken, in first fixing the 
sides, to see that they fit 
smoothly against the 
wooden bottom and do not 
go in wrinkles, as in the 
latter case it is difficult to 
make the boat watertight. - 
Finally, the junction be- 
tween wood and metal 


should be carefully gone over with putty, or a mixture 
of putty and glue, and the whole hull painted. 
dry, the boat should de tried in water with more weight 
in it than it will have to carry, so as to see if it is 


watertight. 
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š W k of the hull. A = fore-deck, B = stern- deck, C = main deck, carrying the masts 
Fig = vas = bottom of ship; note how this is grooved to get the stoping part. 


When 


a few hours. 


Fig. 5.—Showing the dimensions and siape of ee sheet-iron sides. Two of each shape will 
req 
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The hull described was tested with about 50 lb.-wt., 
the weight of the gear being about 32 lb. 

The best plan is to load up the boat until about three 
inches are below water, and then to leave it floating for 
If any water has got in, it will be neces- 


sary to go over the joints 
again, this time with hot 


‘glue, as putty will not stick 


well with the hull wet. It 
should be possible to make 
the ship watertight after 
two such attempts, at any 
rate. 

Should the sheet- iron 
sides have kinked a bit at 
the join with the wood base, 
it is a good plan to cut a 
wood shaving to fit the 
crack and to dip it in glue 
before fixing in position, 
and in any case it is quite 
a good plan to try to 
force such wood shavings 
in wherever they will go 
before putty is used at all. 

It is hoped that the 
above short description will 
enable any reader who so 
desires to build a hull 
capable of carrying, in a 
stable fashion, quite a large 
amount of apparatus. 


The Editor does not hold himself responsible for the opinions of his correspondents. 
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Correspondence should be addressed to the Editor, The Wireless World,’’ Dorset House, Tudor Street, E. C. l, and must be accompanied by the writer’s same ani sikm 


THE SALES POLICY OF MANUFACTURERS. 


Sir,—Mizht I be permitted the use of your space to draw the 
attention of manufacturers to a policy that is creating consider- 
able dissatisfaction amongst wireless enthusiasts and home- 
contructors throughout the country. I refer to the very pre- 
valent practice of creating public demand by advertising and 
exhibition demonstrations otoke production or distribution has 
been started. 

It seems to me to be very short-sighted, as it is bound to 
turn orders to competitors who adopt the sound policy of 
holding up their advertising until they are ready to sell, and 
who, by being able to guarantee delivery, become to be known 
by traders and the public as firms with whom it is safe to place 
orders. 

Some six weeks ago I ordered a power transformer, smoothing 
choke, and two 10 mfd. condensers from a firm whose name is 
a household word, and, although these components had been 
advertised and shown at the big wireless exhibitions this autumn, 
I am still waiting delivery. This is not the only case that has 
come my way this autumn, but it did concern a firm who, in 
my opinion, ougat to have something different from this for their 
sales policy. The result is that, as nearly all wireless dealers 
can prove, manufacturers can be divided into two classes : those 
behind whose advertisement lies actual production, and those 
who have to await orders before commencing production. 
Furthermore there are growing up in the country a number of 
people who can name the members of each category. 

It would be interesting to hear other readers’ opinions and 
experiences of the same practice. At any rate it is not cal- 
culated to improve the wireless trade, and, in your readers’ 
interests, it is a matter that deserves attention. 

Preston J. M. TOULMIN. 

December Ist, 1926. 


IDENTIFYING BROADCAST TRANSMISSIONS. 


Sir,—I should like to reply to a few points which have arisen 
from the correspondence concerning my scheme for identifying 
a transmissions which you published on November 

th, 

The objection raised by Jay Coote that the last word 
of the announcement might be missed can easily be overcome 
by transposing the order of the words, making it “ Unua Brita 
Stacio ” instead of “ Brita Stacio Unu.” Jay Coote” and 
some other correspondents also apparently forget that the whole 
trend of broadcasting is towards the provision of high-power 
stations, which means that no spoken announcement will be in 
any danger of being lost. 

The suggestion that Morse should be used is entirely negatived 
by the fact that all around the coast there is so much 
interference that such Morse calls would be completely lost 
in the general confusion. Apparently those correspondents who 
favour Morse code announcements are doing most of their 
listening somewhere inland where they are free from Morse 
trouble, which is so great a feature of broadcast reception in 
every home anywhere near the coast line, especially in the 
South and the West. 

Considering that some expert oscillators can now play the 


first verse of “God Save the King when they are tonz;: 
their instruments, I fail to see that any scheme of cal so 
based on a purely musical note would not also be liabk b 
good deal of confusion. : 

If there were any scheme suggested which I could bors: 
believe to be better than my own I should immediately be vis. 
to support it, but I cannot see that any of the suggestions zst 
improve in simplicity or usefulness on that which I baw £; 
self put forward. 

With regard to Mr. Schaschke’s lack of conviction thg & 
standard pronouncement and interpretation of Esperanto = 
quite simple, I am afraid that the only explanation is tha tm 
gentleman has had no experience of the international kagu 
in action. If he could see it standing the wear and tear 3 
a big Congress of three or four thousand people of dres 
nationalities, and presenting absolutely no difficulty in pr 
nunciation or interpretation, his doubt would immediately & 
appear. I hope that at some future date he may have ts: 
privilege. 9 

Thanks are due to The Wireless World for ventilating 2s 
important matter. I may say that my own article has receied 
considerable attention on the Continent, and that my scheme La 
had a favourable reception there. C. F. CARB 

Southampton. 

December 9th, 1926. 


AMERICAN REC“ PTI ON. 
Sir,—Your correspondent who reported reception of Amer. 
speech in the ‘‘ Transmitters’ Notes and Queries sec 
the December 15th issue may be interested in the follow 
The transmission he heard on November 27th lasted ire . 
about 11.45 to 2 p.m. and was extended to engineers in (apf? 
ently) the American Telephone and Telegraph Co. aad tr 
British Post Office by means of land dines through ordz” 
exchanges. This was obvious from the standard expressx: 
used by the operator and also from the fact that some oi tr 
subs. said how far they were from the Central Office |'' 
Exchange). : 
The wavelength was about 25 metres and strength here F- 
on an O-v-1 Reinartz without aerial. I concluded it was a 
monic of the station working Rugby. R. S. FOSKEII. 
London, S.E.7. 
December 15th, 1926. 


MANUFACTURERS AND RADIO SOCIETIES. 


Sir,—Referring to the letter in your issue of Nov. 17th fra 
Mr. A. H. Banwell, I feel I should like to say afew word: æ 
behalf of the manufacturers. f 

I was for two years (1924 and 1925) hon. secretary ci IP 
South Croydon and District Radio Society, and during that per- 
I wrote 2 very considerable number of letters to all sorts <: 
manufacturers, and I do not remember ever once not rec.. 
a most courteous reply; in fact, during my term of office *: 
had many very fine lectures and demonstrations given è: 
manufacturers, „ QEORGE H. TOZER 

South Croydon 

December 15th, 1926. 
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“The Wireless World,” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 
stamped addressed envelope for postal reply. 


A Superheterodyne Attachment. 


l have constructed the ‘‘ All Europe 
Broadcast Receiver’’ described in 
the issues of November 18thand 24th, 
1925, and wish to use it as the ampli- 
fer of a superheterodyne receiver. 
If this can be done, will you please 
give me the connections of an at- 
tachment as I wish to be able to 
receive short wavelength signals. 


The receiver is quite suitable for your 
purpose, and by adding a two-valve 
requency changer you will have a good 
superheterodyne receiver. A diagram 
of the two-valve frequency changer re- 
pa is given below, and comprises a. 
etector and oscillator valves. 

A frame aerial is connected to a 
tuning condenser C, of 0.0003 mfd. or 


+ N. T.] 


0 


0.0005 mfd. and to the detector valve 
through a small coil which is used as a 
coupling coil and a grid bias battery, 
G.B. The valve is used as an anode 
rectifying valve by adjusting its anode 
voltage, and one of the high-impe- 
dance type should be used. Points A, 
B, are connected to the earth and aerial 
terminals of the six-valve set, but it 
should be noticed that the wire connect- 
ing the earth to the filament circuit of 
the set should be removed. This can be 
seen by i the original diagram 
given on page of the issue of No- 
vember 18th, 1925, and the object is to 
remove the direct connection between 
the aerial circuit and the secondary and 
filament circuits. When the points 

and B are connected, the primary wind- 


ing af transformer TR, is connected to 


the anode circuit of the detector valve. 
1 


. 2 


Fig. 1—A detector-oscillator unit. 
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Each separate question must be accompanied by a 


The second valve shown in the diagram 


below functions as an oscillator and has 


a tuning condenser, C,, of 0.0003 mfd., 
or 0.0005 mfd., a split tuning coil, and a 
by-pass condenser, C,, of approximately 
0.1 mfd. The split coil can be a 
‘‘ Dimic ” coil of suitable size and should 
be mounted near the coupling coil. This 
coil can be of the plug-in type and may 
have, to begin with, one-quarter the 
number of turns of the split coil. For 
the oscillator a low-impedance valve is 
required and its anode voltage is con- 
nected to +H.T.,. This valve has the 
same grid bias as the detector. 

Control of the strength of the oscilla- 
tions generated is obtained by adjusting 
the anode voltage and the filament 
current of. the oscillator, while fhe 
strength of the oscillations induced into 
the grid circuit of the detector is con- 
trolled by varying the coupling between 
the two circuits and by varying the 
number of turns in the coupling coil. 
Condenser C, can have a value of ap- 
proximately 6.1 mfd. 
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A Tuning Difficulty. 

I have an Everyman's Four- Valve 
receiver, made precisely as described 
in this journal, with which I obtain 
excellent results. T'here is one thing, 
however, which I do not understand. 
I find that the local station can be 
received at two points on the aerial 
tuning condenser; the points are 
separated only by a few degrees on 
the dial, and the effect puzzles me, 
since distant stations are received at 
one point only, in the normal manner. 

E. C. I. 
The local station appears to be received 
at two points on the aerial tuning con- 
denser because of the strength of the 
signals. When both tuning condensers 


_ are set to tune the circuits exactly to the 


wavelength of the local station, the 
valves are grossly overloaded. 

The voltage applied to the valves is 
reduced by detuning the aerial condenser 
either up or down, with the result that 
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the station is received clearly at these 
two points. To receive the local station 


properly it is necessary to make full use 


of the volume control provided, which 
takes the form of a filament rheostat 
connected to the H.F. valve. If the 
filament temperature of this valve is re- 
duced by increasing the amount of the 
rheostat in circuit, the A.C. resistance of 
the valve is increased, which has the 
effect of reducing the amplification. 
When a receiver is used at a place 
quite close to the local station it may be 
necessary to turn off the first valve or to 
detune the aerial circuit considerably. It 
is sometimes found that tho slight 
coupling between the aerial and detector 
circuits is sufficient to pass signals strong 
enough to work the loud-speaker, but if 
this is tried and it is found that the 
signals are not of sufficient strength, the 
first valve should be turned on and the 
rial circuit be considerably detuned. 
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A Resistance-capacity Coupled 
“ Everyman’s Four.” 

Jam about to construct Everyman's 
Four- Falre receiver described tn 
the issue of October 13th, 1926, as 
several of my friends have made this 
receiver, with excellent results. The 
quality of reproduction is really all 
that could be desired, but the ampli- 
fication is s great that many stations 
have to be reduced tn strength b 
turning down the volume control. 
This leads me to think that I could 
replace the L.F. transformer by a 
resistance-capacity coupling and so 
suve in the initial cost and in run- 
ning expenses. If I am correct will 
you please give me a diagram show- 
ing the necessary alterations? 

| K. A. 
The low-frequency transformer used in 
“ Eweryman’s Four-Valve ’’ receiver de- 
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Fig. 2“ Everyman’s Four Valve receiver with two resistance-canacity coupled stages 
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scribed in recent issues of this journal 


had a ratio of 3.5: 1, and when used with 


a valve of the D. E. 5B or P. M. 5 type, 
which have an amplification factor of. 
16 to 20 and an A. C. resistance of ap- 


proximately 20,000 to 30,000 ohms, with 
uppropriate anode and grid voltage, gave 
a low-frequency voltage amplification for 
the stage of between 56 and 70. 

The amplification is fairly uniform 
from 100 cycles to 6,000 cycles; hence 
the quality of the amplification is very 
good indeed. If a_ resistance-capacity 
coupling is used here the amplification 
obtained will be about 70 per cent. of 
the amplification factor of the valve used, 
so that if a valve with an amplification 
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which has an amplification factor of 2 
‘and a low A.C. resistance. 
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factor of 25 is employed, the amplia. Jy 


tion obtained will be about 18. The re- 


1 megohm, C, a mica coupling 
of 0.001 mfd., and R, the grid leak of 
2 megohms. The value of the coupling 


condenser recommended is such that good | 


quality amplification will be obtained. 
By using this resistance-capacity 
coupling, a saving in first cost ani is 
running costs is effected. For mstame, 
the anode current passing through ths 
first low-frequency sage when a trans 
former coupling is used is of the order 
of 1 or 2 milliamperes, depending a 
the voltage of the anode battery. Wha 
the resistance- capacity coupling is sab 
stituted, the anode current is only 0.1 te 
0.15 milliampere. 
A valve taking a filament curren o 
0.1 ampere can be used in this stage, ar? 
the one recommended is the P. M. 54 


A valve of this type can also be asi 
with success as a detector and as th 
H.F. amplifier. When the receiver wi 
first described the P.M.5A valve the: 
available had a very high A.C. res 
ance, which made it unsuitable fer ce 
in the H.F. or L.F. itions, althouzh 
it functioned quite well as the detect r. 
but now that this valve has been red: 
signed it can be recommended for us 1: 
the first three positions in the receives. 
A low-impedance valve should, of or. 
be employed in the last or output sace 
of the set. 

The substitution of a _ resistanre-cap 
city coupling for the transformer «up 
ling is not recommended for general tz. 
as nothing is gained from the point ¿f 
view of quality, and a good deal of 2 
plification is lost. The only justiſcat w 
for using it is one of cost. 
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FADING ON SHORT WAVES 
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re are many 
valves — 


over 100 different makes 
are obtainable in this 
country alone—there are 
many to choose from and 
correct choice is essential 
to good results. Most 
important of all is the 
selection of suitable valves 
for loud speaker operation. 
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You can avoid all possibil- 
ity of error by asking for 


AMPLION VALVES 


Every Amplion Valve is backed by the reputation 
of the House of Graham, manufacturers of 


\ 2| Jhe Worlds Standard AMPL ION Wireless Loud Speaker 
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Obtainable of all accredited AMPLION 
STOCKISTS, Radio Dealers or Stores. 
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Announcement of 


GRAHAM AMPLION LIMITED, 25 SAVILE ROW LONDON W. I 
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THE NEW | 


MARCONI 


DE P 215 FOR TWO-VOLT ACCUMULATORS 


YPE D.E.P. 215, the most recent addition to 
the range of Marconi valves, is a Dull Emitter 
Power valve, designed primarily for final stages of 
Low Frequency work, at the same time being 
suitable for the detector stage. It excels any two- 
volt power valve yet produced, and gives dis- 
tinctly better volume and a fuller tone. It con- 
sumes very little current (less than 3 watt). The 
filament is of extremely robust construction and 
ao | 3 has a great emission surface. The grid is -also 
gs ¢ port exceptionally large. 
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Plate or Anode Filaments 
(cut away to show grid) 


This illustration magnifies the plate construction of 
the D.E.P. 215, showing the anode cut away to give 
a view of the filament, grid, etc. 

Write for Marconi FUT c: na BO Mat: 
Valve Literature Fil. curren! .. O15 amps, 
giving comprehensive Anode volis .. 120 mar. 


details of the D. E. P. Amplification faclor 6°25 
215 and other types. Impedance .. 6250 ohms, 


THE MARCONIPHONE CO., LTD. 
Registered Office :-— Head Office :— 
Marconi House, Strand 210-212, Tottenham Court Rd., 

W. C2. W. I. 
The Marconi International Marine Communi- 
cation Co., Ltd., require 500 qualified Wireless 


erators. ly to Service Manager, 
s — Sa Strand, London, W.C.2. 
{M.P.0.812A.} 
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F GVOLTS] 


ThePopular Two 


EVERREADY WIRELESS BATTERY 


O O VOLTS PRICE 9/6 


This new Ever Ready Battery is constructed on the same 
principle as the No. W.16S (standard 66 volt unit) of a slightly 
smaller size. It is designed particularly for use with the smaller 
receiving sets. 


We claim that it will give better service than any imported 
cheap foreign battery. 


It is put up in distinctive brown metal containers and brass 
sockets are fitted for three—volt steps. 


On sale everywhere. 


Complete catalogue of Ever Ready standard sizes of voltages 
for every wireless purpose sent free on request. 


THE EVER READY COMPANY (Great Britain) LTD., 
Hercules Place, Holloway kondon, N.7. 


REGD. TRADE MARK 


EVER READY 


BRITAINS BEST 


BATTERIES | 


Ever Ready Wireless Dry Batteries (of suitable capacity) are the cleanest and 
most efficient units for High Tension supply. They are trouble-free and | 
ensure the purest amplification. 


* 
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Nothing to buy — no 
entrance fee—no annoy- 
ing rules. Just write a 
phrase of five words 
about EDISWAN 
Valves and comply with 
conditions given on the 
right. 


ALL YOU HAVE TO DO. 


Read the simple conditions. Fill in 
Entry Form. Write on a sheet of 
paper the names and addresses of 
five friends who own wireless sets. 
Write a simple phrase of five words, 
which expresses the superiority of 
EDISWAN Valves. Your wireless 


dealer will tell you all about them 


and give you literature. Pin together 
the slogan, entry form, and list of five 
names; seal the envelope. Use 14d. 


postage stamp. Post to Ediswan. 


R.C. 
THREESOME. 


If you have already 
received the R.C. 
Threesome Instruc- 
tion Book strike out 
the ‘‘ Threesome" 
paragraph in the 
Entry Form. 


THE WIRELESS WORLD 


ADVERTISEMENTS. 


First prize .- £105 


Second prize - £55 
Third prize - - £25 
Fourth prize - £15 
Fifth prize - - . £10 
Fifty prizes of - - £5 


Fifty R.C. Threesome 
Receiving Sets with royalties 
paid. 


RULES & CONDITIONS. 


1.—Prizes will be awarded, in order of merit, 
for what in the opinion of the Judging Committee 
are the best slogans received. 

2.—In order to qualify, the competitor must 
complete the accompanying Entry Form, and send 
with it the names and addresses of five wireless 
users. 

3.—The Judging Committee's decision on any 
matter arising in connection with this competition 
must be accepted as final and legally binding in all 
respects, and acceptance of this rule is an express 
condition of entry. 

4.—Proof of posting will not be accepted as 
proof of delivery. 

5.—No correspondence can be entered into with 
regard to this competition. 

6.—Employces of The Edison Swan Electric Co., 
Ltd., are not cligible to compete. 

7.—All entries must bear a post-mark not later 
than Monday, January 10th, 1927. 

8.— Results will de publisucd in che DAILY 
MAIL on Monday, 31st January, 1927. 


FILL IN ENTRY FORM—TEAR OUT and 
ENTER THIS SIMPLE COMPETITION TO-DAY! 


ENTRY FORM. 


Conditions announced in this advertisement. 


lue-print. 


To the EDISON SWAN ELECTRIC CO., LTD., 
(Publicity), 123/5, Queen Victoria Street, E.C.4. 
I agree to enter this Competition in accordance with the 


Please send copy of R. C. Threesome Instruction Book and 


Name 


E DISWAN 


: Sah ps ͤͤ ˙ pas seb Ld 


eee ee eee ene ͥͥͥͥ tm rm ⁰ů̈ũůnAi te RENE RR mm . mea Cee 
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@» REVOLUTION! 
‘ in CRYSTAL detection 


WE have revolutionised crystal detection by producing a 

unit from which perfect crystal reception is obtained, 
whether used in the form of a crystal set or a valve set in 
which crystal detection is used. 


THE CARBORUNDUM STABILISING 
DETECTOR UNIT 


is the only electrically governed crystal detector, and the 


Write now for free pictorial most selective and stable of present-day detectors. The 
r ; * Detector Unit gives a more natural undistorted reproduc 
diagram Book, W6, giving tion than any œn the market, and abolishes the evils and 
particulars of the inconsistencics of cat’s-whiskers. 
WONDERFUL NEW PRICES, POSTAGE PAID 


No. 32. Carborundum Stabilising Detector Unit. 126 


C ARBORU NDUM mn | Ever Ready Dry Cell UW5, pare extra 5d. 8 


30. Carborundum Detector 
CIRCUIT THE CARBORUNDUM CO., LTD. 
TRAFFORD PARK, MANCHESTER 


The letter printed below has been received from 


9 @ 
Disposing of a recent advertiser in The Wireless World.” 


It affords convincing proof of the advertising 
value of the Miscellaneous Columns of the 


Surplus paper, and indicates a method of disposing of 


surplus wireless apparatus or components. 
Write out your advertisement to-day! Full 


App Ar at us f particulars are given on the first page of 


Miscellaneous Advertisements. 


tre eee You may be interested to learn that as a result of my 
recent advertisement in ‘ The Wireless World” I have already 
disposed of the greater part of the surplus components advertised, 
and have realised the sum of {6.11 . 6. 


“ The publication of this information may be of interest to others who 
have surplus components, and who, perhaps, do not realise that there 
is a market for them at reasonably low prices.” 
D. R. WHITE, 
35, Elm Road N., 
Prenton, Birkenhead. 


OC AL hhh ͤ . ˙ . ͤ . A hh hhh 


Mention of Ihe Wireless World,” when writing to advertisers, will ensure prompt attention. 


i 


DECEMBER 29TH, 1926. THE WIRELESS WORLD | ADVERTISEMENTS. g 


S. 


The Truth. a 
the whole 
Truth and 


19422 


i 
| 
j hing b : 
nothing but | 
* ö | 
E iru 
j 
| T your set gives you poor quality, it is telling lies about the 
0 Broadcast Station. If it fails to transmit the low bass notes, 
5 it is concealing part of the truth. Vou want true reception, you 
7 are entitled to it. So is your family. There is a way to get the 
= truth in wireless reception: 
ii 


FERRANT 


Ferranti Transformers can probably modernize that old set of yours 
or improve the reception of even a new one. Your dealer can 
help to install one or two. If you want to make the best of 
the power valve feeding the loud speaker, use Ferranti Transformers. 


TYPE A.F.3. TYPE A.F.4. 


Un Irish (In Irish 
Free State 1 7 Free 
= 32,6) r 


FERRANTI, Ltd., Hollinwood, Lancashire. 


Ferranti, Itd., Ferranti Electric, Limited, Ferranti, Incorporated, 


Bush House, , Toronto, 130 W. 42nd Street, 
London, W.C.2. ` Canada, New York. 


... ͤK » 
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USING an ordinary 
300 volt Condenser 
in your Battery Elimin- 
ator is like using a fret- 
saw to fell a tree. It 
was never meant for the 
job. For your Battery 
Eliminator it is too much 
to expect an ordinary 
Condenser tested to 300 
volts D.C, to do the work 
of a 600 volt T.C.C. Con- 
denser specially made 
for Battery Eliminators. 
You have no guarantee 
that it will stand up to 
the necessary pressure 
for a long period. Don't 


THE 


run unnecessary 
risks! Play for safety 
and see that your 
Battery Eliminator 
utilizes T.C.C. 600 
volt D.C. Test Mans- 
bridge Condensers. 
They are guaranteed. 
They are reliable. 
They are safe. The fact 
that they have been 
used on domestic lighting 
supply for many years 
is proof of their worth. 
The score of years 
which are behind every 
T. C. C. Condenser — years 
brimful of experience in 
manufacturing large 4- 
ton power Condensers 
and little 2-ounce Mans - 
bridge Condensers 
(millions of them) is 
sufficient to commend 
them. A hasty choice may 


mean endless trouble. 


Pause before you choose 
your Condenser — then 
you'll buy T. C. C. 


T. C. C. 
Battery 
5, 1, 2, 4, 


a 


T. C. C. 


600 volt D.C. Test Condensers for 
Eliminators come in capacities of 
5, 8 and 10 mfds. 


Condensers 


(Tested and Guaranteed) 


for Battery Eliminators 


Advt. Telegraph Condenser Co.. Ltd.. 
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Price in l1K. 


pureen 


‘remem “Gse"orareneaenucoesn 328 
nouses 2222224 
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Dunrpor 


2 efforts are seldom crowned with soos 
2 Only by untiring determination in the pres a 
A RA eliminations and additions is tion evelved_ 
' Loud Speaker designs have hovered in 
directions to achieve perfection, until the ‘ 
of the MUSICOLA which “strikes the right mete” got” 
in performance alone, but also in price and appena 
With a magnetic unit having a full size movement. ssi 
a scientifically designed vibrating cone, the best feature 
of the ordinary cone type speaker on music and the bam 
type on speech are here embodied in one instrument M 
has a mellow tone true to every audible f of scum 
The unique shape and antique brown leather bas 
ysa engaging appearance, and its low price, —— on 
large productions, puts this high-grade article 
within the reach of everyone. 


ite for copy of C. A. U. Ulus- 
trated Radio Catalogue 


3330999090300990 III UI2eu 
3 2 3 93 8 


rr 


rern 
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WEST END DEPOT 
224 SHAFTESBURY AV. 
LONDON W.C.2 
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Perfect Radio 


Mutlard brings it home to you 


THE VALVE WITH A PUBLISHED 
NATIONAL PHYSICAL 
LABORATORY. TEST 


FOR THE 


MILLION 


FOUR WONDERFUL CIRCUITS 
WITH FOUR BLUE PRINTS 


FREE 


Every wireless amateur will welcome this 
great opportunity to build quickly and at 
little expense up-to-date receivers in keeping 
with the new high standard of modern vaive 
design, made possible by the Mullard P.M. 
Series of Radio Valves with the wonderful 
P.M. Filament. 


“Give us master circuits for your P.M. 
master valves,” has been the demand from 
thousands of P.M. Valve users. 


Here is your chance. Get this free book, 
“Radio for the Million.” Gives you new 
radio outlook and endeavours for 1927. 


The chapter “The Choice of a Receiver,” 
alone, is a gold mine of lucid information. 


Get your copy at once and make your 
ex’sting components, with a few extras, 
bring greater zest to your radio pleasure. 


Fill in the coupon to-day. 


THE. MASTER + VALVE „~ 


Ad dress Sa eases a ares ta ⁰⁰ʒ a ea Bus 
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r Mullard Wireless 
Service Co., Ltd. 


Mullard House, Denmark St. 
mg London, W.C.2 


e? Piease let me have, free and at once, a 
s|. copy of Radio for the Million, price 1/-, 
7 either direct or through my nearest radio dealer. 


o 
Four Name) M. -u JJ ĩð i 8 5 


(am — a ae a= a= a= „ % 


- 


„ THE MULLARD WIRELESS SERVICE co., LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W. C. 2. 
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due oe love tested Radio 
next set because + 

their inclusion will 2 
introduce to me 


she 


a New Year in 4 


DECEMBER 20TH, 1926. 


ANNOUNCEMENT BY THE BOWYER-LOWE CO LTD LETCHWORTH HERTS 


—— Xĩ— ——— 
— — ——— — 


— ͤ—üů— — — 


È 1927 Edition of The Wireless 
Trader’ Year Book & Diary” 


NOW 


F you have not ordered—a 
remittance by return will en- 


i sure your copy being forwarded 

Price 3/6 post free. immediately.—Send to-day, so 
SEND REMITTANCE 5 

WHEN ORDERING. that your copy can be in prac- 


The Trader Publishing Co., Ltd., : 5 
FFF tical service for the New Year. 


‘Phone: Central 7713. 


READY 


time during year. 


— — — • äüœ—d 


1 A T; rade ———— | 


Just a ew trade Sitte wh 
a x ear Bosk” cea ole 


you :— 


The names of the manele- 
‘turers of any propie? 
articles used in Wireless. 


The trade names and sddrestes 


of any Wireless Facer a 
Manufacturer. ; 
A Comprehensive " Buyer 
Guide to goods su anc 
services ren 


The names and addresses af 


the Wireless Factors 1 


around your particular county. 


eee of importance d 
pales, or interested N 

e together w#h 
earth te fereir 
Import Tariffs. 

“The Wireless Liban- 
incorporating a review of H 
Wireless Publications, intereste 
ing to traders. 
e eo 

there are 
400 pages of trade facts and 
information, rea 


which will save you how æ 
the 


A Day’s Delay means a Days Usefulness Los 
I VV VUVV VV VV VV AA AA aa AKA AAA 
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R “Sou-west by West —— 
4 


- a Quarter West!” 


ÇET ING the course of a ship so that she takes the 
most economic route to port calls for great skill 
and long experience. 

Making up for errors in navigation is costly in fuel, and 
a missed tide may cost thousands. | 
Wherefore the navigator makes every possible allowance 
for stray currents, varying magnetic fields, and any 
factor which may affect his calculations and send the 
ship off her course. > 9 8 


The design and manufacture of condensers for wireless 
sets also calls for great skill and long experience. Con- 
densers which are faulty in design or construction are 
constantly drawing upon your valves and batteries to 
make up for their deficiencies, even if they do not cause 
you to miss the programme. 
Wherefore we make every possible allowance to ensure 
that Dubilier Condensers, under the conditions of high 
ency and high voltage obtainingin wireless circuits, 
shall be as efficient as our 16 years’ specialised experience 
can make them. 
Your wise course is to specify Dubilier.” 


| DUBILIER 


8 ADVT. OF THE DUBILIER CONDENSER CO, (1925), LTD., 
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3 
EP. S. 2533 
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E. B. FLAT 
TYPE 


fitted with Cat, “F 
EDISON BELL 

GRID LIMITED, 
LEAK IN ; * Bell! 
SERIES. 2 2 ork $, 2 
pee : | LONDON, S.E.15, ` ` 

and at 

Huntingdon. 

h these condensers the two clips used when the grid leak is in parallel are fitted under the termmus. The third clip is supplied loose and should be 
held in position by the screw which holds the condenser to the panel, The exact position of the third clip is cle arly indicated in the above illustrations, 
and full directions are supplied with each condenser. The pera Nel connection is usual im valve 

TESTED 500 VOLTS detectors, and the series arrangement is used in tuned anode and resistance couplings, etc. 


FLAT TYPE Qy 


Mi, Men, An, Ah Ah A, An, An, Alin. ln, Mn, ln, An, ln, ln, ln, ln, Al, ln, ln, ll, Ml, Al, ll la, ln, Al. la, i, Al, lin, ln lll, lin, li, li, li, ll. li, li, ll. la il, ll, li ll, li, ll ll, ili ll, lili Jil, 


(REGD. BRAN) 


THE ON LY MATERIAL 


for 


TRANSFORMERS 


and 


DIAPHRAGMS. 
INSIST ON HAVING IT 


JOSEPH SANKEY & SONS, LTD. 
BILSTON. 
STAFFS, 
LONDON :—168, REGENT STREET, W.1. 
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RADIO 


THE FINEST FIXED CONDENSERS MONEY CAN BUY OR SCIENCE PRODUCE. 
START THE NEW YEAR WELL BY FITTING THEM TO YOUR SET. 


PEET. 


——＋*7·—„vᷣn—t ee TTET ee ee 


- 1 Py your Taila i 
: : for Catalogues. If : : 
: unable to obtain, : : 
; wrie direct 460 1 
2 . for: : 


Tke atove can be supplied with or without grid leaks fitted. 


2 , 


Be 
aes 


REINARTZ 


and other circuits requiring accurate 
control need the best condensers.. Those 
used in the Reinartz 2 Range receiver de- 
scribed in this journal of Dec. 15th were the 


SIMPLICON 


with the 10:1 VERNIER GEAR. 


Prices, post free :— 
Single 0003 mfd. 15% 
-0005 mfd. 16- 
Dual -0003 mid. N- 
-0005 mid. 25- | 


GANG CONTROL. 
The perfect mechanical 
balance climinates all f 
possibility of rotor 
falling. 

2 Gans 45/— ` 3 Gang 70 
ALL COMPLETE WITH 
4° DIAL AND KNOB. 


If dealer out of stock, prompt delivery from the Manufactures: 


WILLIAMS & MOFFAT, L® 


3 
. 


N 


( 
Addie 


Ul 
M 
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5: 
5 THEY BRING THE MUSIC NEARER 
| They make the Music Clearer 
and yet they are no dearer than any other valves. 

| Cosmos Valves are valves of sheer musical virtuosity. Sure, 
| - exquisitely sensitive and sympathetic, they give your set a new 
| soul. They are wonderful musicians, the Cosmos Valves, and 
y keep their youth, knowing no fatigue! 
| DF 6° FR_D 
0 osmos 
SHORT PATH 

RADIO VALVES 
S for all circuits 
i FROM WIRELESS DEALERS EVERYWHERE & Wholesale only: MetTro-Vicnx Surrries LTD., 
l Metro-Vick House, 155 Charing Cross Rd., W.C.2. Proprietors: Metropolitan- Vickers Flectrical Companv Ltd. 
rae: 887 
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RE got 


“ Little brown box, 
I do love thee ; 
You make Wireless 


Loud for me!” 


: NEW joy has come into Joan's life. 
Wireless that she can hear without 
sitting still with Headphones tight over 

her ears. Time was when she couldn't run 

about when Daddy was struggling with the 

Crystal Set. “Ssh ! Ssh!” it was everlastingly ! 


Now all that is gone. Since the little brown 
box was brought home Joan has sat hour after 
hour listening to the Loud Speaker working 
from the little Crystal Set. For the “little 
brown box is the Brown Crystal Amplifier. 
The instrument which makes Loud Speaker 
reproduction possible for almost everyone. 
Not a valve is needed. Nor any other method of Amplifi- 
cation. No accumulators. Just the Crystal Amplifier 
connected to the Set, an ordinary 44 volt dry anny and 
a Loud Speaker. Thus, if you are not-more than fifteen 
miles from a Broadcasting Station (Daventry, 80 miles) your 
Crystal Receiver will give you the results enjoyed by your 
friend the valve user. Without any of the expense and 
trouble which is his ! 

Let your dealer demonstrate the Crystal Amplifier on one 


of the nine Brown Loud Speakers. It costs £4 4s. and 
they range from 30/- to £15 15s. 


Retail Showrooms: 19, Mortimer Street, W.1.; 13. Moorfields, 

Liverpool; 67, High Street, Southampton. Wholesale Depots 

2, Landsdown Place West, Bath; 120, Wellington Street, Glasgow ; 

5-7, Godwin Street, Bradford; Cross House, Westgare Road, Newcastle; 

Howard S. Cooke & Co., 59, Caroline St., Birmingham ; Robert Garmany, 
Union Chambers, 1, Union Street, Belfast, N. Ireland. 


THE WIRELESS MORI. D 


FELLOWS, PARK 


DECEMBER 20TH. 1026 


AT HOME. 


If you have A.C. send at once for a Fellows 
Rectifier and charge your accumulator at hom: 
under your own supervision. 

You need only have one battery, because it can b: 
on ane when your set is not in use. 


The Fellows Rectifier is completely RELIABLE 
SIMPLE and SAFE. lt operates on the rotatng 
commutator principle, and there are no costly valves 
to renew, no contact points to burn and stick, no 
chemicals, no mess and no trouble. l 
Simply plug-in to a lamp holder, switch on, spn 
the armature into phase, connect your 4 or 6 vol 
accumulator and leave it. 

The charging rate (3 amps. normal) falls off as the 
accumulator voltage rises, thus giving an idal 
charging curve and preventing over-charging. 
The Rectifier is extremely economical and will pay 
for itself in a very short while—a 10 hours’ charge 
for a 6 V. 30 actual with lighting at 5d. will cos 
about ONE PENNY. 

Get this Charger on 7 days trial against ash 
Money returned in full if you are not more 
satished. . 
Please state carefully voltage and frequency of you 
mains and mention Wireless World when write 


ROYAL, N. W. 
Branches: 5 
LONDON: 20. Store St., Tottenham 2 
BIRMINGHAM: 248, Corporation Street (Canal 


` 
. 


f niere BRIGHTON: 31, Queen's Road (Brighton 


BRISTOL: 36, Narrow Wine Street Brie 8 


qe eee Ba Ean at e = 
FREE. : MANCHESTER: 33, John Dalton Street (Contr! Id 


NEWCASTLE: 36, Grey Street (Cay 900) cen 
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De Groot — 
Wonderful Testimony to 


ee 


'GECOPHONE} 


4 VALVE RECEIVING SET AND 


ONE 


LOUD SPEAKER 


I HIS striking testimony 


from De Groot, the 
eminent violinist and musi’ 
cal director, emphasises 
the extraordinary purity 
of reproduction fixes by 


the “GECoPHONE 


34,MONTAGU MANSIONS, 


Q 
ong aaa J 
ou peaker. * j W. 
Discriminating liste ners pa 1 5 General Elevtric Co.Ltd. J ! 
et House. ö 1926. | 
appreciate the tremendous Kingsway . : November. | | 
advance which this new n AONANE Mets E 20th. l, 


“CONE” Loud Speaker 


represents. 


Dear Sirs, j 
For speech and for music 
it marks a new era of 
better reception. 


At last I oan enjoy liatening to wireless“, 
thanks to the wonderful "GECOPHONE” receiving set 
whioh you have just installed in my flat. 


Not only am I astonished at the purity and 
quality of the reoeption, but it is difficult to 

realise that this marvellous transmission should come 
through what appears to be just a mahogany cabinet. 


The only indication to the contents of the 
oabinet is the Cone“ loud-speaker; and while on this 
subject, I should like to add that the realistio 

l NANN, CZA NN reproduction obtained on this lJoud-speaker is amazing. 
f inten When an orchestra is playing, one oan detect SENERS 

Di individual instrument. 


=o I would also like to add that the Hart“ 
< Accumulators I am using for both my High and Low 
4 Tension supply continue to de in every way most 
satisfactory. 


I oan now truthfully say that "Lietening-in"is 
a great pleasure. 


Yours eincerely, 


complete with ce D.E. 35 
VALVES and“ GECOPHONE““ CONE 4 
Loud Speaker. 


Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, I. C. z. 
A13 Advertisements for ‘' The Wireless World ? are only accepted from firms we believe to be thoroughly reliable. 
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Cos sor Wen — 3 


C. Cossor Ltd., Highbury Grove, N. 5 ; : i ) 
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nnouncing the new 


Stentor Fou 


—a valve which ~~ gf. 
easily shatters . 
all records for 
volume & purity 


wae r> 
2 


Incorporates 
Co-axial Mounting 


HE tremendous emission given off by 
the Cossor Kalenised filament makes 
the new Stentor Four a remarkable 4-volt 
Power Valve. It will give you a great in- 
crease in volume combined with absolute 
purity of tone, whilst the last trace of 
background noises has at last been re- 
moved. In spite of this the consumption 
is only one-tenth of an ampere. One 
power stage with a Stentor Four gives 
greater volume than two ordinary valves. 
This is an economy you most appreciate. 
V 7 i th the new The Kalenised filament is of exceptional length. 
Its emission surface is enormous. Under the system 
of Co-axial Mounting (exclusive to Cossor) the 
2 twin filament, the grid and the anode are securely 
Kalenised held in life-long alignment. Individual movement is 
absolutely impossible. The characteristics of the 
2 valve cannot change and absolute uniformity is 
Fi 1 a ment automatically guaranteed. 
See your Dealer without delay. The demand is 
already very large—if he is out of stock further 
supplies will reach him within the next few days. 


, Citurt Ad. SS 
Mention of The Wireless World,” when writing to advertisers, will ensure prompt attention. Alt 
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THE PROGRAMME F OR 1927. 


ITH the conclusion of the year 1926 we 
can look back with something of pride in 
our feelings towards those who have been 
responsible for the building up of our 


under the chairmanship of Lord Gainford may never be 
forgotten. 

In welcoming the new Governors, who take control in 
the New Year, our feelings are almost of condolence 
because we recognise that their task ts a difficult one, 
made none the less so in view of the high standard set by 


great organisation their predecessors in office. 
He 5 R The difficulties are, however, 
this country. e zreatly lessened by the con- 
retiring directors of the B. B. C. r ake nuanean e Me, Rett 
are in a position to give a very Enronie views 3853 and by tlie presence on the new 
satisfactory account of their Pais ion on Siront WAVES: BEA Governing Board of the former 
stewardship of the service during Rr bin No ; 860 chairman, Lord Gainford, in the 
their term of office. They have MODERN AMPLIFIER Pre 861 capacity of Vice-Chairman. The 


built up from nothing an organisa- 
tion which ts the pride of our own 
country and the envy of our neigh- 
bours because of its remarkable 
effiency. All this has been done 
in the face of many and often 
great difficulties, because most of 
it has been pioneer work, and 
pioneering is always a strenuous 
task where there exists no prece- 
dent of any kind on which to fall 
back for guidance when problems 
arise which have to be solved. 
Step by step the B.B.C. has sur- 
mounted the difficulties as they 
were encountered, or has tactfully 
circumvented those which were at 
the time insdrmountable, but in no 
case, has a retreat been resorted to. 
The B.B.C. has surmounted one after another the techni- 
cal obstacles which have met it in its path; it has circum- 
vented the Post Ojfice, the Daily Press, the Entertain- 
ment industry, and a host of other oppositions which tact 


CURRENT Topics 


NEW APPARATUS 


dictated the time had not yet arrived for assailing, and 


| definitely barred. 


we cannot recall one instance where progress has been 
We trust that the debt which we owe 
to the first directors of the British Broadcasting Company 
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By P. K. Turner. 
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By N. Wells. 
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BROAD] AST BREVITIES 


INVENTIONS OF WIRELESS 1 
READERS’ PROBLEMS 


experience of these two will ensure 
continuity of policy and action 


THE Bury- 
363 under the new control. 
866 In view of the fact that the new 
. 867 governing body is so far untried, 
869 it is to be expected that its conduct 
871 of the affairs of broadcasting will 
873 meet with at least as large a share 
. of criticism as the former body 
: _ 875 enjoyed, and until’ the confidence 
l of the public has been earned 
877 1 ‘critics will be ever on the watch 
879 1 for some excuse for protest. In the 
881 matter of programmes especially 
883 “the public can never be com- 
885 pletely satisfied on account of the 


divergence of tastes. If the new 

Board is in sympathy with their 

task they will welcome criticism 
and make good use of any helpful suggestions. 

It will be our endeavour to put forward useful sugges- 
tions whenever possible, and. our readers can materially 
assist by forwarding their own criticisms and suggestions 
to us in order that expression may. be given. to them 
through the columns of this journal. By so doing the 
opportunity will be provided of discussing suggestions 
through the Correspondence columns. 
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TRANSMISSION ON SHORT WAVES. 


Some Quantitative Measurements of Wave Propagation. 


INCE the vast distance-covering powers of short 
S Waves first came into prominence a few years ago, 

the tendency on the part of experimenters has been 
to go lower and lower down the wavelength scale in 
search of new phenomena. 
ments these short-wave enthusiasts have made many re- 
markable and startling discoveries. They have shown 
that short waves are capable, under certain conditions, of 
covering enormous distances with the expenditure of very 
little power. They have also discovered the peculiar 
phenomenon of skip distances, and ascertained that the 
length and distance from the transmitter of these skip 
distances depends upon the time of day and upon the 
wavelength employed. 

A careful study of these results seemed to indicate that, 
to enable a twenty-four-hour communication service to be 
maintained on short waves over a given distance with a 
given power, it would be necessary to vary the wavelength 
employed to suit the time of day. The results have been 
so variable and confusing, however, that it has not, so far, 
been possible to lay down any definite rulings on the 
subject, owing to the absence of quantitative data. 

In these circumstances, therefore, research engineers 
attached to the American Telephone and Telegraph Com- 
pany and the Bell Telephone Laboratories, Inc., com- 
menced to conduct a serious investigation into the 
problems of short-wave transmission with a view to secur- 
ing the missing quantitative data. Some of the pre- 
liminary results of these investigations were made public 
at a meeting of the Institute of Radio Engineers 
in New Tork. 

Since the matter contained in this paper is of primary 
importance to short-wave workers, and the first to be 
published on the subject, if is thought that readers may 
be interested in the following résumé of the paper, taken 
from the Proceedings of the I. K. E. 


Scope of the Experiments. 


The data presented in the paper under review covet 
measurements of field strength, fading and telephonic 
intelligibility, together with some of their variations with 
time and distance. The studies of which these data form 
a part are still incomplete, and do not include a sut- 
cient range of conditions to be attogether conclusive, but 
certain points of importance have already emerged. 

The plan adopted throughout the experiments was to 
send observers with the necessary measuring apparatus to 
points of vantage, where they could make observations on 
test signals sent out hourly on each of several frequencies 
in accordance with a prearranged schedule. The tests 
were arranged to provide specific information on the 
diurnal variations of electric field strength, intelligibility 
and noise for each frequency, and for each distance where 
observations were made. 


1 Some Measurements of Short Wave Transmission.” By 
R. A. Heising, J. C. Schelling. and G. C. Southworth. Pre- 
sented at a meeting of the I. R. E., New York, June 30th, 1926, 


In the course of the experi- 


The observation points were so selected, in some cas, 
as to bring out any marked differences that might ex: 
between over-land and over-water transmission, aad - 
others they were arranged in a straight line to rede + 
number of possible variables. Simultaneous messur- 
ments were made at as many as six locations. and i 
observations totalled over 6, ooo, where each obena 
consisted of an average field strength measurement. ms 
measurement, intelligibility measurement, and fatx 
observation. 

The frequency range covered was from 2.7 to 18 mèz 
cycles, roughly 111 to 164 metres. This range s 
covered in seven convenient steps with occasional tes: - 
other frequencies. The greater part of the oberster, 
were made on 2.7, 4.5, 6.8, and 9.7 megacycles (mi: 
cycles), approximately 111 metres, 66 metres, 45 met 
and 31 metres. Most of the tests were made beme 
September and December, 1925, and include observatie: 
in several directions up to over 1,000 miles, together t: 
a few in England. 


Experimental Apparatus. 


Transmissions were made largely from the Ame.2 
Telephone and Telegraph Co.’s short-wave laborator 
Deal, N.J., which is on the sea coast, within abou =: 
miles of New York in a south-easterly direction. Ti: 
transmitter 1s of the master oscillator type, the Geiler 5 
being stabilised against frequency variations. Thear- 
was modulated at a level of about 200 watts, after shr 
it was amplified by water-cooled valves and delivered ! 
the aerial. The radiated power varied with the fir 


ELECTRICAL FIELD STRENGTH 


0 


PER CENT INTELLIGIBILTY 


Fig. 1—Typical curves of field strengt, noise and intelligibiity 


taken at Nantucket, Marsi; Sept. 11th and 12th, 1925. Fre 
quency 2.7 megacycies. 
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Transmission on Short Waves.— 
quency, being about 1 kW. on 9.7 megacycles (31 metres) 
and 4 kW. on 2.7 megacycles (111 metres). 

In addition to the regular Deal transmitter, a similar 


low-power transmitter was operated from the building 


PER CENT INTELLIGIBILITY 


G 8 
k. 5. J. 


Fig. 2—Curves taken on 6.7 3 at Detroit, Mich. , 
Oct. Zist and 2 » 1925. : 
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of the Bell Telephone Laboratories, in the heart of New 
York City. It may be of interest to note in passing that 
the aerial on this building is entirely unscreened by high 
buildings, the nearest higher buildings being nearly two 
miles away. This transmitter was employed during two 
of the regular tests and extended the frequency range to 
13 megacycles (164 metres). ‘The radiated power did not 
exceed 200 watts. 

Various types of aerials were used at Deal. That 
usually employed on the lower frequencies consisted of a 
vertical conductor functioning approximately as a quarter- 
wave radiator. For the higher frequencies a vertical 
copper rod was used, which operated substantially as a 
half-wave radiator. At the New York transmitter half- 
wave radiators were used in all cases. 


Diurnal Transmission Curves. 


Sample field-strength curves are given in Figs. 1 to 4, 
inclusive, of 24-hour periods for Nantucket (Mass.), 
Detroit (Mich.), Columbus (Georgia), and a complete 
voyage on a steamer between New York and Bermuda. 
The diurnal curves vary from day to day, but in the 
main they have certain characteristics which repeat. 
Where the tests ran for several days, the readings were 
averaged for each hour of the several days to secure an 
average diurnal curve for each observing point. Such a 
curve is shown in Fig. 5 for England. 

As a rule, on the lower frequencies, it was found that 
a minimum field strength occurs during the day. On 6.8 
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megacycles (44 metres), at about 200 miles, the minimum 
usually occurs at night. On still higher frequencies at 
700 miles there appears to be a minimum both during the 
day and during the night. 

The curves for 4.5 megacycles taken in England, Fig. 
5, show an absence of signal during the day, but a fairty 
strong signal at night. The authors of the paper state, 
however, that this curve should not be taken as an example 
of what can be expected at that distance every time, as 
other experiments showed that at the time of these par- 
ticular tests the transmission to England at this frequency 
was exceptionally good. 

Before short waves attracted so much attention recently, 
it used to be thought that their attenuation as a function 
of distance was always very much greater than for the 
longer waves. For distances up to roo miles this was 
found to be correct, but the phenomenal distances covered 
by short waves with small power have shown that the 
theory of transmission was incomplete. Therefore, in 
order to explain how such distances are covered, it has 
been assumed that at least a portion of the wave travels 
in an indirect overhead path, being deflected back to 
earth by the Heaviside layer, and suffering little attenua- 
tion over this longer path. 

The observations under review bear this out. Up to 
about 100 miles the attenuation was of the order of magni- 
tude expected, after which the signal, instead of decreas- 
ing with distance, actually increased. Several curves are 
given in the original paper which prove this point over 
varying distances up to 1,050 miles, using different fre- 
quencies. They, show that the transmission curve, as a 
function of distance, varies from time to time, and in some 
Cases varies over a wide range. 

Mean daylight values were obtained for each location 


T 
TCT 
4 G 8 10 2 2? 4 © 6& 


8 © N 2 
AM. — —P.M. p. M — A. M. 


PER CENT INTELLIGIBILITY 


€.9.T. 


Fig. 3.—Curves taken on 9.7 megacycles at Columbus, Georgia, 
Dec. 14th and 15th, 1925. 
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Fig. 4.—Field strength curves on steamer plying between New York and Bermuda, Oct. 21st to 24th, 1925. 


by averaging all the readings taken when the path of the 
wave lay entirely in a daylight region. A night average 
was obtained in a similar way, using several days’ data 
in each case. Curves are given showing these average 
values as a function of distance on the several frequen- 
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Fig. 5.—Curves ot average field strength and intelligibility 
receited at Chedzoy, Somerset from Deal,. N.J., Sept. 10th to 
13th, 1925. Frequency 4.5 megacycles. 


cies employed. One of these curves shows that the azt 
head wave on 6.8 megacycles (44 metres) comes back . 
earth, giving a maximum signal about 600 miles aua 
night, or 350 miles during the day. At these points t 
signal strengths are of the order of magnitude that *. 
normally received over 50 miles of water. 

There is a region of low field strength a short distam 
from the transmitter which is at present interpreted I 
the investigators as a region which is too close to ™ 
transmitter to receive much by the indirect, or space waw: 
and a little too- far to receive much by the direct, of gte 
wave. This effect gives a decided depression to + 
curves, near the transmitter, and the region of wës 
signals becomes much more pronounced at shorter Nate, 
lengths and gives rise to the so-called skip-distance. Th: 
skip-distance hollow was found to increase in width 20 
depth as the frequency was raised. 


Three—dimensional Curves. 


We now arrive at one of the most interesting featu™ 
of the paper. 
As indicated above, field strength is a function of bal 

distance from the transmitter and the time of day. ™ 
order, therefore, to give a complete and comprehens* 
graphical representation for any one frequency, it Is Dece 
sary to do so by means of a three-dimensional ſigute. 
group of figures drawn by the authors to cover the Fee 
quencies investigated are shown in Fig. 6, and my ™ 
considered as surfaces made up from an infinite numfe: | 
| 
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Transmission on Short Waves.— 

distance from the transmitter. Owing to the wide varia- 
tions met with, the investigators found it necessary to 
idealise the data somewhat in order to arrive at these 
figures, taking into consideration only those characteristics 
which are known to repeat day after day. 

A plane passed through each figure at the 1 microvolt 
level has been taken arbitrarily as the limit, or noise level, 
below which a signal is no longer useful. A choice of a 
higher level would not seriously affect the shape of the 
figures. 

In constructing the surfaces, the general procedure was 
to smooth out each data curve and correct it to approxt- 
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In the case of the surface for 2.7 megacycles (111 
metres), the difference between day and night signals for 
points near the transmitter is less than at a distance, and 
at no time does the signal sink below the arbitrary datum 
level of 1 microvolt per metre. At more remote points, 
say 500 miles, the signal is heard only during the night, 
and the number of hours for good signals becomes less 
and less the greater the distance, till, from observations 
made in England at this frequency, it is found that, if 
the signal does appear when only moderate power is used, 
it appears about midnight, Eastern Standard Time (5 
a.m. G.M.T.). The distance of 300 miles is pointed out 
as being of particular interest, in that beyond this point 


9.1-me. (33-m) 


45-me (es- m) 


s- me (16% -m) 


Fig. 6.—Three-dimensional drawings from averaged results, showing variation of field strengh at different frequencies with 
time and distance. 


mately 1 kW. of radiated power, then piece the whole 
into a general mean which seemed to be most representa- 
tive of average conditions. The authors of the paper point 
out that it should be borne in mind that data taken at a 
given place vary considerably from day to day, so that 
the surfaces, as well as the average curves given in the 
paper represent only the outstanding characteristics to 
be expected in the region of the radio-frequency spectrum 


specified. 
Discussion of Transmission Surfaces. 
Proceeding to a detailed discussion of the transmission 
surfaces, the authors point out the general characteristics 


of each one, starting from the lowest frequency, and indi- 
cating how these characteristics become more pronounced 


as the frequency is raised. 
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signals would not normally be heard throughout the 24 
hours. 
The surface for 4.5 megacycles (66 metres) closely 
resembles the previous one, but closer examination will 
reveal that maximum night signals are somewhat stronger, 
and signals may be heard during more hours of the day. 
Also, the night depression observed for this surface is 

much more pronounced than in the preceding- one. 

The distance at which noon signals may be heard be- 
comes considerably greater as the wavelength is reduced, 
from which it might be inferred that for a given amount 
of radiated power the shorter wavelengths would in al! 
cases be more efficient. The authors prove that this 
inference is not correct. 

The surface for 6.7 megacycles (45 metres) differs 
markedly from those for the longer waves. The slight 
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depression noticeable in the 4.5 megacvele surface at 200 
miles after midnight has now developed into a pronounced 
trough extending beyond the limits of the figure. The 
lowest point is probably about 300 miles from the trans- 
mitter and is below zero level. The maximum distance 
for noon signals has now been pushed out to about 700 
miles. 

In passing from the 6.7 megacycle surface to that for 
9.1 megacycles (33 metres), it may be observed that the 
previously-mentioned troughs have become so accentuated 
that a short skip-distance results where no signal is beard 
at any hour of the day, and the night opening has con- 
siderably widened. It will be noticed also that the maxi— 
mum distance for noon signals has now passed out beyond 
the 800 mile limit of the figure, but there is still an indi- 
cation of a noon reduction in signal strength remaining. 

The last surface for the very high frequency of 18 
megacycles (161 metres) shows what might be expected 
from the tendencies of the preceding surfaces. The skip- 
distance has increased considerably, and the period of 


time during which signals may be heard has been reduced- 


to a very few daylight hours. 

Considered as a whole, these surfaces clearly indicate 
the transition stage which appears to take place as the 
wavelength is reduced. On longer wavelengths most of 
the received signal is probably derived from the ground 
wave, which does not suffer much absorption. As the 
wavelength is reduced so the absorption of the ground 
wave increases, and the received signal becomes more and 
more dependent upon energy derived from the space wave 
alone. 


Other Investigations. 


Other questions which were simultancously investigated 
by the authors are speech intelligibility, over-land versus 
over-water transmission, transmission as a function of 
frequency, night and day effects. fading and quality, 
together with a comparison of the results obtained from 
both horizontal and vertical transmitting aerials. 

Intelligibility necessarily followed the curves for signal 
strength to a great extent, but was dependent largely 
also on fading, which was found to be extremely rapid at 
certain frequencies. Fading records are given in the 
original paper which show fading intervals occurring as 
rapidly as 100 per second. Such rapid fading, whilst 
not injurious to telegraphic signals, plays considerable 
havoc with telephonic signals. 

Experiments with over-land and over-water transmis- 
sions at equal distances showed that for distances greater 
than a few hundred miles and less than f. ooo miles there 
is very little difference. 

The conclusions reached with regard to transmission as 
a function of frequency, and comparison between dav 
and night effects lead the authors to believe that there ìs 
no doubt remaining that short-wave transmission over 
great distances is possible only by virtue of the overhead. 
or space wave, which, after leaving the earth, becomes 
deflected back down again some considerable distance 
from the transmitting station. They also express the 
opinion that the strength of signal obtainable at such 
points of return will depend upon the amount of wave 
energy which is deflected, i.e., upon the extent of ionisa— 
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tion of the upper atmosphere. Thus, the greater ty 
ionisation, the stronger will be the signal, for more ener: 
will be deflected, and less lost into space bevond the limis 
of our atmosphere. 

In the tests described above, the investigators emplzve 
vertical aerials at the transmitting stations, but, in ac. 
tion, special tests were carried out with horizontal aer..- 
with a view to eliminating the usual ground wave. at! 
seeing whether, under certain conditions, such aeri 
would not prove more efficient than vertical radiat-ts. 

It was soon found that there are times when the siza 
from the horizontal antenna is actually greater than ne 
from the vertical antenna, the currents in both len: 
equal. The authors observe that the fact that anv siz 
is received at all at a point on the earth's surface at nor 
angles to the antenna seems to be direct proof that ther 
is, somewhere above the earth’s surface, a deflecting la: 
Which is able to bend a wave, originally proce 
upward, so that it will return to earth. 

Curves are given showing comparative fiekl strea.t-: 
at given locations of signals received simultaneously foz 
vertical and horizontal aerials. The general charactes- 
tics of these curves are that at distances within about ce 
hundred miles of the transmitter (within range of d- 
ground wave), the signal from the vertical aerial remix 
comparatively constant in strength throughout the taenn- 
four hours, whilst that from the horizontal aerial flat: 
ates considerably, indicating severe fading. The auto 
conclude that this evidence of the difference in charrat: 
between the two signals shows that the received sin: 
is made up of components which are travelling 48. 
different paths. 

As the distance between the transmitting and reer 7. 
stations is increased, the curves tend more nearly to corr 
cide with each other, till, at a distance of 1.050 mils. 
there is scarcely any noticeable difference. This is G 
dence that the wave follows the same path to ditat 
points regardless of the form of the transmitting anterr:. 
and hence its initial state of polarisation. 


Discussion of Results. 


In summing up the results of their investigations, t% 
authors state broadly that most of the short-wave char». 
teristics may be interpreted in terms of the E.ccles-lanm « 
theory of ionic refraction. Referring to the skip-distars 
effect, they state that, as the frequency is increased, t- 
skip-distance increases, as does also the time dura. 
which it occurs, as should be expected from theory lr 
addition, the high degree of ionisation during the da. 
becomes less harmful to the signal, a result which is ab 
in accordance with theory, and which indicates that unde: 
similar conditions the absorption constant should be it 
versely proportional to the square of the frequen. 

Thus the signal is weakened during the nicht an! 
strengthened during the day, a reversal of the trend c 
long wavelengths. At a distance of 800 miles th fr 
quency of eighteen megacyeles is so high that the nxa 
time ionisation. is just barely sufficient to produce ti 
recessary bending. A small increase of f requency wou. 
probably cause the signal to be inaudible altocets< 
throughout the twenty-four hours at that distance. 

On the question of the practical application of 67 
results of their experiments, the authors state thar 
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. frequency which can best be used for a particular service 
| is a function of distance and time of day. The results 
H of the present study indicate that for telephonic commu- 
1 nication over distances up to 200 miles frequencies of 
e three megacycles or less are the most useful of the short- 
U wave range, whilst distances of 500 miles call for about 
t six megacycles. These frequencies will, in general, pro- 

vide a twenty-four-hour service on a single wavelength. 
Continuous communication between stations separated 
k by much greater distances requires, in general, a shift- 
r ing of frequencies. Thus, for distances of 1,000 miles, 
t frequencies of the order of 10 megacycles are of use 
n. during the day, while lower frequencies become preferable 
e during the night and occasionally at other times. 
e For transatlantic communication the three megacycle 
u frequency is not of much use for telephony even at night 

when the radiated power is a few kilowatts. This state- 
ment is made with the reservation that it may not be 
correct when the single side-band carrier-eliminated 
«system is employed, or when directive radiation or recep- 
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tion is made use of. The authors add that on those occa- 
sions when the signal has been strong on this frequency 
the quality has usually been superior to that on the 
higher frequencies. During the day frequencies of the 
order of fifteen megacycles appear to be suitable, but 
the indications are that for a continuous twenty-four-hour 
service a frequent shift of wavelength will be necessary. 
Those readers who have only had the opportunity of 
making qualitative observations on the peculiarities of 
short-wave working may, after reading the above reported 
results of quantitative measurements, be able to crystal- 
lise their own observations and correlate them into some 
semblance of order. Signals on short wavelengths vary 
so widely under apparently similar conditions that it is 
most difficult for the individual observer, unequipped with 
exact measuring instruments and facilities for making a 
large number of measurements, to obtain a clear idea of 
their repetitive characteristics, and isolate them as such 
from purely superficial variations. To such experimenters 
the work of the authors of the paper under review should 
prove most interesting and instructive. A. D. 


BIG VALVE DROP. 


An Original Experiment with Surprising Results. 


T speaks volumes for the robustness of the modern 
valve that, in order to stage a more or less convincing 
demonstration of its physical strength, it is coolly dropped 
from a giddy height of five or six hundred feet. For 
such was the novel feature of an original experiment to 
which a dozen Cossor valves were subjected last week. 
A representative of Zhe Wireless World was enabled 
to witness the experiment from start to finish. 


* 


A NEW TEST FOR VALVES. A number of Cossor valves were subjected to drastic 

treatment at Stag Lane Aerodrome, Hendon, last week, when they were thrown from 

arn ger oplane at a height of 600 feet. The filaments remained intact. Captain Barnard, 
the pilot, is here seen receiving his “cargo” prior to the flight. 
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First, the valves were picked haphazard from a tray 
of finished specimens at the valve works. They were then 
numbered, tested for amplification and emission, and 
packed in ordinary cartons. At Stag Lane Aerodrome 
they were taken for a flight by Capt. C. D. Barnard, who 
dropped them one by one in their ordinary cartons from 
a height of about 6ooft. Some idea of the force with 
which they struck Mother Earth can be gathered from the 
fact that even those which landed in 
mud patches were seen to bounce 
Of the twelve valves thrown out, one 
was smashed to fragments through 
hitting the tail plane, one was lost, 
and the remainder were taken back to 
the works for testing. The results of 
the test were illuminating, and un- 


the point of view of strength, of the 
co-axial method of mounting the 
three elements. When the valves were 
brought to the testing bench at the 
works the filament was found to be 
intact in every case, while one 
valve was discovered to be perfectly 
normal in every respect. In the 
majority of the valves, however, the 
amplification factor had dropped, 
due to the slight displacement of the 
electrodes, but nearly every specimen 
was found to give a reasonable icsult 
| when tested on a set. 
Bis research was suggested by the dis- 
covery that one specimen had in- 
creased its emission by twenty-five per 
cent. ! 


doubtedly proved the efficiency, from ' 
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A Section Devoted to New Ideas and Practical Devices. 


TELEPHONE DISTRIBUTION See ewseesseceoseestsanessases a OPPO RETO %%% 66666 „„„„„ : SAFETY CORD. 

à LEADS. l = : VALVES FOR IDEAS. : Trees when used for supporting at 
1 net 585 i . : Readers are invited to submit brief aerial have the disadvantage t 
ay Ing, qgistripbution leads is shown : details, with rough sketches, where neces- : they sway in a high wind and arg 
n the diagram. , , : sary, of devices of experimental interest = liable to snap the aerial or halvar 

High-grade twin bell wire is used ; for inclusion in this section, A dull jf rigidly attached. 

for the leads themselves, and will be ; emitter receiving valve will be despatched : By making a loop in the 
found perfectly satisfactory. The i 6âfh e acces 2 h 
TOUN PE y Satish: y- e for publication. as shown in the diagram, and s u 
individual strands are insulated with È Letters should be addressed to the Editor,“ Wire- © ing the ends with a pice fa th 


Tudor St., London, E.C.4, and marked “ Ideas.” 
trouble may be overcome. If à gal 
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The telephone leads are fitted in 
each case with snap connectors in 
place of the usual tags.—W. M. H. 

0000 
CONDENSER CONTROL. 

The sketch shows an effective 
arrangement for obtaining fine ad- 
justment of a variable condenser or 
two condensers coupled together. A 
roin. gramophone record is used as 
a dial and is fixed to the condenser 
spindle. The condenser is inclined 
so that the edge of the dial protrudes 

slightly through a gap specially cut 
at the lower edge of the front panel. 
The advantage of this scheme is that springs up in the night the tums 
the large diameter of the dial allows safety cord break and automata 
a greater subdivision of degrees than slacken the aerial, which, when 
is possible with the ordinary con- weather permits, can be lowered a 
denser dial.—J. T. the safety cord renewed:—I. G. B. 


Protecting the aerial from strain la h 
winds. 


Junction box for telephone extension leads. 


pregnated with. wax to exclude 


The junction boxes are made with 
the caps of celluloid shaving soap 
containers, and are fitted with Newey 
snap terminals. 

The connection to the terminals is 
made without breaking the wire by 
baring both strands for a distance 
slightly greater than the diameter of 
the celluloid box and clamping one 


strand to each of the terminals. Condenser control with 10in. dial. 
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A TRANSFORMER 
WITHOUT A PRECEDENT — 


a GREAT CHOKE as well as 
a GREAT TRANSFORMER! 


Transformer and Choke coupled e give 3 and better volume 
per stage than resistance acity coupled ers (popularly referred to 
as r.c. sets), and lees skill is also required in in P bala nciag the circuit to suit 
the valves used. No special high tension voltage is necessary for transformer 
and cheke couplings, either. Tramsfermers and Chokes are widely used, there- 
fore, for excellent reasons. The advantage of being able to use a Transformer 
alee as a Choke is obvious. And 


NOT ONLY 5 IPE. NEN LISSEN A GREAT TRANSFORMER, but by the 
simple act o of its four terminals together, we have found it 
to to be a GREAT € CHO! E “ALSO. 


LISSEN has therefere given you a radio part that saves 
for a single LISSEN Transfermer now enables you to 
used methods of low frequency amplification. 


FOR USE AS A CHORE: 


bcp you bere to cell is to Connec! together the terminal marked O.P. to the terminal 

arked I. take a connection from the remaining two terminals, and you 
have a HIGHLY “EFF ICIENT CHOKE. Your dealer will shew you how easily you 
can do this if you do not already know. Ask him. 


Test this new Lissen as a transformer against the most expensive transformer 

know of —test 1 as a Choke Serine the most expensive Choke you know of. 2212 
seven days you find a better Transformer or a er Choke, ne matter how hixh its 
price, then take the new LISSEN back to your dealer. It is is significant that LISSEN 
has unhesitatingly withdrawn in favour of tbis new LISS. all the previous ex- 
5 LISSEN transformers which have been on the market for apes years. 


buying two parts— 
use ef the two most 


E IT AS A TRANSFORMER—USE IT AS A CHOKE, either 1 MPLIFIES 
POLLY EVERY NOTE, EVERY TONE, EVERY HARMONIC, OVERTONE. 
Never again pay a high price fer a transfermer—this new LISSEN will . say 

in any circuit. Choose your owa transfermer, 
your ewn perts. Remember there are many advertising manufacturers, and that 
they expect a share of the use and mention of their products in any circuit pub- 
lished im periodi You can gain in performance and im economy if you cheose 
your own i ie bade and other parts, for LISSEN mow gives you keen prices as 
well as LISSEN quality. 


18 J ¢ GUARANTEED FOR 12 MONTHS 
Turns ratio 3 to 1. Resistance ratio 4 to 1. 

Use it for 1, 2, or 3 stages L.F. 
It ts suitable for all circuits and all valves you will want to use. 
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USE LISSEN FIXED CONDEN- 
SERS, TOO, Mia & Mansbridge 


ype 
LISSEN Mica 
CONDENSERS” 


Small energy-conserving condensers—note the 

pew casi w ch enables the condenser to be 
8 or flat. At present the new case 

ag available only in the most used capacities 


but will quickly ae a LISSEN standard. 


Capacities— 
0001 to 001 1/ each (much reduced). 
002 to 006 1/6 each (much reduced). 
Accurate to 5% they never leak—they 
never vary. 


LISSEN Mansbridge TYPE 
CONDENSERS 


To a fine LISSEN quality condenser is added 
the specially moulded case condenser 
cannot short circuit on to its case. The new 
LISS SSEN case protects you if the condemer is 
in any circuit connected straight on to 

ihe eoii light mains. due to our 
ly of direct-to-dealer distribution 

this LISS N Condenser costs no more than 

the ordinary type. 


LISSEN FIXED GRID nah 


A case of these was left on our factory roof 
during the summer of 1925. in rain, 
by sun, and the resistance value of these 

ks never altered. 


All capacities, previously 1'8, Now 1/= each. 


Improve overy circuit by using LISSEN 
parts wherever 


LIssEN — 
18.22, FRIARS LANE, 
' RICHMOND, SURREY. 


: (Managing Directer: Thee. N. Cole) : 


Advertisements ſor The Wireless World *’ are only accepted from firms we believe to be thoroughly reliable. 
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Constructors who desire smooth working and 


] 
m l 


efficient sets use ‘‘Cosmos”’ Precision components, jf 
a | 
The Cosmos Rheostat. The principal features of the “Cosmos” I 
Filament Rheostat are its sturdy construction and reliable, smooth u 
movement. The contact arm cannot easily be damaged, having — 
its movement on the inner side of a porcelain bobbin which carries Ay | 
the windings. Other pleasing features of this Precision Rheostat _ | 
ii 
| 


are the handsome knob and dial, ONE HOLE fixing, and the small 


space it occupies. 7 


Made in four types, two of which are 9 8 
DULL or BRIGHT Valves and one of Potentiometer. A 


Description 


Single Wound 


Double 


* * 
Potentiometer 


possible losses. l 
The dielectric is mica and each condenser is tested at 500 valts 
during inspection. Nickel-plated cases give them a particularly, 
neat appearance, an 


The “Cosmos ” Permacon. 


2 4 


0001 mid. 16 ‘00l md. a =| 
0002 * § oo 1S. 8 ~« sees aia = | 
000; se ae 05 2 1+ E 
0003 „ (with clips tor grid leak) 1 8 GZ -. 2 „ € i 
The Cosmos ” Resistance Coupling Unit.—Real purity of repro f 


duction can only be obtained with resistance capacity coupling. 
The Cosmos Coupling Unit with a suitable valve is as effective — i 
as an ordinary transformer coupled stage. It avoids all distortion ah 


and effects considerable economies in first and operating costs. |) 


Designed primarily for use with the “ Cosmos“ S.P., Blue ‘Spot 

Valves, it can be used successfully with any valve having an ample i, 

fication factor of 30 or more, Special attention is directed to the i 

following advantages of the“ Cosmos“ Coupling Unit: >, a H 

It takes up little space in a set. Jo 

The “ Cosmos” Coupling Umt It is not liable to be broken. oi 


md spring valve holder. 5 8 
: pring valve It allows for simplified wiring. l 


It is economical in L.T. current (S P. Blue Spot Valves © 
consume 0'09 amps.). ‘ 
(6) It is economical in H T. Battery consumption (less than. 


(1) 

(2) 

(3) It has permanent resistance values. 
(4) 

(5) 


/20 normal). - S 
And lastly its use results in purity of reproduction without loss s 
volume = 
Type O.“ the Unit alone .. 86 
Type V.“ the Unit incorporating spring valve holder (as illustrated) 106 
Suitable valves for use with this unit are Cosmos ” S.P. 18 B at 14’- = 
and Cosmos S. 55 B at 18 6. 


METRO-VICK SUPPLIES LTD. — 


(Proprietors: Metropolitan- Vickers Electrical Co., Lid.) * 
Metro-Vick House, 155, Charing Cross Road, LONDON, W.C? m 


Isk your dealer for 
these attractive Folders 
on “ Cosmos” Valves, Sets 
and Components. 


Mention , The Wireless World,” when writing to advertisers, will ensure prompt attention. ay 
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ohm, coupling condensers 0.005 mfd., 
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MODERN AMPLIFIER PERFORMANCE. 


Commercial Receivers Compared with a Laboratory Ideal. 


By P. K. TURNER, A. M. I. E. E. 


EAD ERS of The Wireless World are by now accus- 

R tomed to examining the advertised curves of trans- 

formers, and may be interested in the accompanying 

curves of the same type, showing the performance of the 
L.F. end of some complete receivers. 

Curves of three receivers are shown. In each case the 
L.F. end comprised a detector and two amplifiers, and 
in each case, for the purpose of measurement, the detector 
grid leak was connected to L. T. -/ instead of L.T.+, 
so that this valve acted as a pure amplifier, instead of (as 
usual) combined rectifier and amplifier. The tests were 
taken by applying a small measured voltage of pure audio 
input, of varying frequency, and measuring a known 
fraction of the output with a valve voltmeter, which was 
also used to check the input. 

The three sets were as follow :— 


No. z.—A set typical of hundreds built both at home 


and commercially for sale. It has a 3-volt “ H.F.” 
valve as detector, followed by two power valves of the 
ordinary L525 type, each wth an amplification factor 
(u) of about 6. The detector has 50 volts H.T., and 
the power valves 120 volts H.T. and 9g volts bias. The 
couplings are transformers, the first of 4: 1 ratio, and the 
second 2.6: 1. 

No. 2.—A standard Burndept 1926-27 model. Detec- 
tor and first L.F. are H512 valves, of w=20, last valve 
an LL525, n= 3.3. All fed at 120 volts, last valve 15 
volts grid bias. First coupling by a 45,o00-ohm wire- 
wound resistance and o.1 mfd. condenser, leak of 0.25 
megohm. Second coupling a 2.7: 1 Marconiphone 
Ideal“ transformer. 

No. 3.—A special laboratory-built, resistance-coupled 
set. Valves as for No. 2, but anode resistances 1 meg- 
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Fig. 1.—The performance curve of an indifferent set; vertical 
scale of amplification. The horizontal dotted line indicates per= 
ceptible loss of amplification. 


leaks 5 megohms. 
It was- found that to get a reasonable volume without 
obvious distortion due to grid currents it was quite neces- 


sary to supply the set at .150 volts and bias the last 


valve 22.5 volts. 
A 25 


(Research Department, Burndept Wireless Limited). 


The sets were tried out on actual broadcasting and 
careful notes made, in addition to the measurement tests. 
This is important, for two reasons. First, the effect of 
the H.F. tuning is not allowed for in the measurement 
tests ; second, while the measurement shows up frequency 
distortion due to the intervalve coupling, it gives little 
indication of the introduction of harmonies such as cause 
shrillness. 

Before comparing the results in detail, a word as to the 
way in which the curves are drawn. As usual, the scale 
of frequency is arranged logarithmically,’’ so that each 
octave is represented by an equal interval. But in these 
curves the vertical scale is also arranged in this way. 
as is usual among telephone engineers. The reason for 
this can be seen by comparing Figs. 1 and 2. Fig. 1 
shows the curve of No. r set with a vertical scale of 
amplification, Fig. 2 with a vertical scale of loudness, 

Transmission Units.” 

In each case a horizontal line marked AA has been 
drawn to show the limit at which the loss of amplifica- 
tion (as compared with that at 2.000 cveles) becomes 
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Fig. 2 5 same curve gr in Fig. 1, but to a vertical scale of 

landness, ip oe di T.U. = 1 ,.000-fold amplification.) 

Note that the points AA 1 the same performance as in 

Fig. 1, but that the whole curve gives the eye a more truthful 
impression of the set’s quality. 


noticeable. 
out the line AA, would not give a fair impression to the 
eye—one would think on glancing at it that the effective 
range of frequencies was perhaps 1,000 to 3,500 instead 
of 400 to 6,000. Fig. 2 gives a much truer impression. 


Set No. 1. 


Coming now to a detailed consideration of the perform- 
ance of this set, we see that it is pretty bad. The 
effective range for pure notes is about 400 to 6,000 cycles. 
For music it will be better, for the harmonics which 
accompany all ordinary musical notes cause the funda- 


It is obvious that the curve of Fig. 1, with. 
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Modern Amplifier Performance. 

mental to be more or less reconstructed in the ear, so that 
one might expect frequencies from 200 upwards—say, 
about middle C—to come out fairly well. But below 
this there will not be much. 

Although the greatest output was never excessive, there 
was an obvious generation of harmonics, the loud-speaker 
tone being quite different from that of the pure note input. 
On broadcast, the tone was shrill and bad on a“ Kone ” 
loud speaker; on a horn type it was“ gramophoney.”’ 

The maximum amplification was 1,170 to 1. 


Set No. 2. 
Fig. 3 shows the curve for this set, together with the 
limit line.” It will be noted that the effective range is 
actually from about 28 cvcles to just over 6,000. The 
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Fig. 3.— To the same scale as in Fig. 2; the performance of the 
standard Burndept 1926-7 sets. 
frequencies cannot be given quite definitely, for the test 
was only carried from şo to 6,000 cycles: the dotted 
parts of the curves have been calculated to fit in with the 
solid part, which is not a difficult matter. 

It would hardly become the writer to give his impres- 
sions at length of the broadcast performance of this set, 
for obvious reasons. But some comparisons are made in 
the next section, dealing with the resistance set. 

The maximum amplification was 1,010 to 1. 

Set No. 3. | 

As was expected, this set gave a splendid curve (see 
Fig. J). One or two interesting points arise. The effec- 
tive frequency range appears to be 20 to 16,000 cycles. 
As in the case of set No. 2, the limits can only be given 
approximately, as they are on the calculated extension 
to the curve bevond the measured range. On the basis 
of o.o05 mfd. coupling condensers and eee less, 
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our next issue. 


Wireless 
World 


, „THE WIRELESS WORLD” 


The first instalment of a constructional article under the above title will be included in 
The five-valve receiver to be described includes two stages of H.F. 
coupling, and has been specially designed to give high amplification with great selectivity. 
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Fig. 4.—Performance of a special laboratory-built pere 
resistance amplifier. 


the performance at the low frequencies should be Stil 


better. Calculation shows that the valve and wiring 
across the leak reduce its effective value to 1.5 to 2 
megohms. The talling-off at the high frequencies is de 
to stray capacities, and corresponds to about o. o; 
mfd. across the resistance. 


The maximum amplification was 620 to 1. 

On broadcast the tone was extremely good; but cue 
had to be taker. At first there was quite a lot of treutie 
from hissing 1 ases due to the anode resistances, whic. 
were not wire-wound When good ones had been four, 
hy trying out a large quantity, it was found that the zril 
bias had to be increased, and the H.T. corresponding! 
raised. In set No. 2, occasional flicks of grid curtert 
did not appear to affect the tone; but they had to te 
cut out in set No. 3, and for the same output 50 per 
cent. more grid bias was advisable. 

When sets Nos. 2 and 3 were tried separately, there 
seemed no difference whatever—No. 2, of course. waos 
used on a small aerial so that the output strengths of the 
two sets were equal. But on rigging the two sets on 2 
switch, so as to get an instantaneous change over. or. 
could just detect a difference. The pedal notes of an 
organ, the double hassoon, and the double bass, were just 
perceptibly louder on the resistance set when a quick 
change over was made. Of course, both sets were use! 
with a“ Kone loucl-speaker. 


But apart from such a special test there was no per- 
ceptible difference, and the higher amplification, lower 


H.T. voltage and absence of noise, make No. 2 set pref- 
erable as a receiver to be sold complete to the pullic 
It is quite interesting that such a good curve can be get 
with one of the ae transformer coupled. 
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High Quality Loud=speaker Reception 


is interesting to note that the makers insist on 
1 supplying with this receiver valves having charac- 

teristics suited to the electrical constants of the cir- 
cuit, and the cost of these valves (and also a set of coils) 
is included in the price of the instrument. Of course, 
the set would emit sounds from the loud-speaker with 
any valves, and the afpereni price of the set could have 
been reduced by selling the instrument alone, leaving the 
purchaser to fit other valves which he believed to be 
just as good.“ But the couplings in the Ethophone III 
hav? evidently been designed for valves of specific charac- 
teristics, and it is, therefore, in the interests of the 
purchaser to insist on fitting appropriate valves in order 
that the maximum power and quality of reproduction 
may be extracted from the set. 

It is also noteworthy that a pro- 
prietary make of inter-valve trans- 
former has been fitted. It is evident 
that, pending the development of a 
transformer of similar characteristics 
in their own works, the makers are de- 
termined that their clients shall not be 
deprived of the results already attain- 
able with other makes. 


Lucid Instructions. 


The instructions for erecting and 
operating the set are unusually com- 
plete. In addition to an extremely 
lucid instruction book there are tables 
on the instrument itself giving guid- 
ance for the choice of coils for differ- 
ent wavelengths and grid bias corre- 
sponding to various values of H.T. 


voltage. The valve holders and fixed 
resistor holders are also engraved with Local 
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Geared variable coil holder used in the 
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from the Local Station and 8 


appropriate figures and identification numbers so that there 
can be no excuse for inserting the wrong kind of valves 
or resistances. As an example of the lucidity of the 
book we may quote the section dealing with oscillation :— 
‘With regard to the question of ‘ oscillation,’ care 
should be taken not to use so much reaction as to cause 
one’s own valves to oscillate ; this not only leads to verv 
bad reproduction, but may spoil the pleasure of your 
neighbours over a wide area. The fact that one is ‘ oscil- 
lating is usually detected by a fairly loud whistle or 
musical note audible continuously in the loud-speaker. 
but, unfortunately, this same whistle may be heard 
in your loud-speaker when you are not causing the 
trouble but your neighbour is. To find out whether 
you are the culprit, should you hear such a whistle. 
ä turn your tuning dial’ (right-hand 
dial) a little first one way and then the 
other. If the note alters in pitch you 
are at fault (reduce the setting of the 
reaction dial immediately) ; if the note 
merely changes in intensity, but not in 
pitch, somebody else is causing the 
trouble.“ 

Other features in the instruction 
book clearly show that the designers 
have succeeded in discovering and 
understanding the point of view of the 
listener. 

The Circuit. 

In principle the circuit of the re- 
ceiver is similar to other local station 
loud-speaker sets; a detector valve with 
reaction is followed by two stages of 
low-frequency amplification. 

There is a current belief that the 


tuner. performance of a set depends on its 


— — pym 
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Broadcast Receivers,— 
circuit. Can you give me a good cir- 


cuit? ° is a question frequently asked ol 
The Wireless World Information Depart 
ment. Actually, much more depends on 
the manner in which the circuit is put into 
practical form than on the circuit itself. 


Tuning Arrangements. 

The success of the Ethophone ILL is en 
tirely due to careful electrical design; the 
circuit itself is quite simple and straight- 
forward. 
circuits, one intended primarily for short 
wave reception, and the other for the re 
ception of Daventry. A key switch on the 
front of the panel marked ‘‘ Local’? and 
‘“ Daventry ’’ connects either one or other 
of these circuits to the detector valve. The 
tuners are connected to the aerial through 
alternative terminals S8 and “L” for 
short and long aerials respectively. 
terminal “S °” connects directly to the 
aerial coil, but when a long aerial is con- 
nected to I. a small fixed series con- 
denser compensates for the high 
capacity. 


aerial 


The method of coupling the amplifying 
valves calls for special comment. A com 
bination of resistance-capacity and trans 
former coupling has been adopted, the re- 
sistance coupling being inserted between 
the detector and first amplifier, and the 


transformer between the first amplifier and kes 
-the power valves. 


This sequence has been 
arrived at independently by several compe 
tent authorities on distortionless amplifiea- 
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There are two distinct tuning 
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The grid bias battery is incorporated in a recess at the back of the 
the correct tapping for a given value of H.T. is given by the table above the 


terminal strip. 
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The interior of the set presents a particul 

clean appearance. Note the tuning c 

inside the lid and engraved resistance soc 
and valve holders. 


tion, and is now generally accepted as 
dard practice for high-quality reproduc 
With modern valves and properly desi 
resistances and condensers, resis 
coupling is no longer open to the objè 
of inadequate amplification. Indeed, 
amplification in the set under revie 
high enough to justify the inclusion 
switch to cut out the middle valve ol 
combination, and the change in yo 
when this switch is operated is ample 
mony to the amplifying powers of the 
I. F. valve. The same switch is use 
switch the set on and off, and is mov 
on the front panel at the right-hand 
of the “ Local-Daventry ™™~ change- 

switch. 
For the last stage of the receiver 
makers recommend their LL525 valve, 
will supply a valve of smaller p 
handling capacity (L525) if spec 
4 2 
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requested. We would, however, strongly advise readers 
to follow the advice given to use the LI.525 valve, which 
with a H.T. voltage of 120 volts is capable of taking 
input amplitudes up to 15 volts—just twice as much as 
the L525 for the same H.T. Valves of the J. I. 525 type. 
which is in the same class as the D.E.5A, SP55/R, and 
P.M.256, are now regarded as absolutely essential in the 
output stage for even moderate volume if full justice is 
to be accorded to the distortionless qualities of modern 
circuits. 


Telephone Connections. 


The provision of sockets on the front panel for the 
insertion of telephones after the first amplifier will be 
appreciated’ by many. If only one person wishes to 
listen, it is rather irksome to the remainder of the house- 
hold to have.to put up with the full volume of sound 
from the toud-speaker. It should be noted that it is 

33 advisable, though not essen- 
tial, to disconnect the phones 
when using the loud-speaker 
only. 
with in the instruction book. 

It is gratifying to note 
that a reservoir condenser is 
connected across the H.T. 
terminals. This necessary 
item is too frequently 
omitted by price - cutting 
manufacturers. 

Plug-in coils are used in 
the short-wave or Local ”’ 
| tuner, and are mounted in a 
variable coil holder supported behind the front panel on 
a metal angle bracket. The swinging movement of 
the reaction coil is controlled through reduction gear- 
ing, and is operated by a shaft passing through the 
front pane]. This shaft in turn is rotated by an Etho- 
vernier dial, which gives a gear ratio of 18 to 1, so that 
an extremely fine control of reaction is obtainable. 


Daventry unit with adjustable 
damping plate. 


The Tuning Dials. 


A similar dia] on the right-hand side of the panel 
operates a compact tuning condenser of the solid dielectric 


type. Both dials are fitted with the Burndept ‘‘ Etholog 


—a semi-circular paper scale held in a detachable metal 
frame behind the condenser dial. On this scale it is 
possible to record in pencil the tuning and reaction set- 
tings for different stations. A spare set of scales is pro- 
vided with each receiver. 

From the photograph it will be seen that both dials are 
set low down on the panel. This feature will be much 


appreciated when searching for any length of time for ` 


distant stations, as it is possible to rest the hand and 
forearm on the table, and is consequently far less fatigu- 
ing than if the dials were, say, 6in. above the table level. 

A special tuning and reaction unit for Daventry is 
incorporated in the receiver in order that a rapid change- 
over to Daventry from the local station may be made 
without replacing plug-in coils. The sketch of the 
Daventry unit shows that the grid and reaction coils are 
wound in adjacent slots in an ebonite former, thus giving 
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a fixed) maximum reaction effect sufficient for aerials of 
poor efficiency. The degree of reaction may be reduced 
by screwing a metal disc towards the coils, minimum rce- 
action being obtained with the damping disc in contact 
with the ebonite former. A wire spring pressing against 
the threaded spindle imparts a certain amount of friction 
to the movement of the damping plate, and prevents rota- 
tion when the correct setting has been found. When ad- 
justing the damping plate, slight retuning of the right- 
hand dial is necessary, as the plate affects the grid coil 
to a slight extent as well as the reaction coil. 

The grid bias is accommodated in a slot at the back 
of the set immediately below the terminal strip, and a 
small tablet is permanently fixed to the back, which indi- 
cates at a glance the correct grid bias for the particular 
value of H.T. in use. It should be noted, however, that 
while the table indicates grid bias values up to 224 volts 
the set will accommodate nothing larger than a 164-volt 
grid bias battery. Readers are. therefore, recommended 
to use 120 volts H.T. for 
which this bias is suitable. 

Actually, the set was 
tested with 100 volts H.T. 
and a negative grid bias on 
the power valve of 107 
volts. Excellent results 
were obtained with these 
values, but readers are ad- 
vised to use 120 volts H.T. 
if possible. 

The first test applied was 
for wavelength range. The 
coils supplied with the set 
were a Burndept No. 35 for 
the fixed coil and a No. 50 
for reaction, and the wave- 
length ranges on the particular aerial in use were as 
follow :— 

Acrial Terminal. Wavelength Range (metres) 
L : 200—435 
S 285—490 

When using the Daventry unit the wavelength range 
was the same on both acrial terminals, and was 1,050 to 
2,000 metres. 1 


Underside of Ethovernier dial 
showing double epicyclic fric- 
tion gear. 


_Current Consumption. 


The high efficiency of the valve filaments results in a 
low filament current—-only o. 5 amp. for the whole set. 
Thus a roo-hour service is given by a single charge when 
using the 6-volt 50-ampere-hour battery recommended. ` 
The total anode current for the set when using 100 volts 
H.T. was only 6.5 milliamperes, so that the Siemens 
Super Radio dry batteries recommended will give excel- 
lent service if used instead of high-tension accumulators 
where there are charging and maintenance difficulties. 

A test was then applied as indicated in the Editoria! 
of the issue of December 15th, to ascertain the overall 
amplification. The result was distinctly above the aver- 
age for this class of receiver as far as the Local `’ 
range was concerned, but the amplification on the 
“ Daventry ’’ range was not quite so good. This does 
not necessarily mean that the amplification on Daventry 
is inadequate; indeed, it will be found satisfactory in 
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most parts of the country, and the idea of incorporating 
-a separate unit to save changing coils is a good one. 
should the set be installed just outside the range of 
Daventry as received with the special unit there is just 
a possibility that it could be received on the ‘ Local” 
range by using the appropriate plug-in coils. 
coils to use are indicated by the chart in the inside of 


the receiver lid. 


Judged from the point of view of quality, the set was, 
Two loud-speakers 
were tried—the Burndept “ Ethovox °’ 
The former 
clear definition, 


again decidedly above the average. 
horn and the“ Etho-Cone.”’ 
results with particularly 
ally preferred the Etho-Cone,”’ 


merits of the set are such as to deserve the better loud- 


A Retrospect. 


The Council of the Crovdon Wireless 
and Physical Society reported a SUCCOSS- 
ful vear when the Society's annual meet- 
ing was held on December 13th. During 
the year “ practical ” mectings have alter- 
nated with the regular fortnightly 
` gatherings, and the class for Morse in- 
struction has fully justified its existenoe. 

Mr. Gee has been re-clected hon. 
secretary, with Mr. Iserbyt as hon. 
treasurer. 

After the business of the evening had 
been disposed of, Mr. A. C. Dale de- 
livered a lecture on Some Fundamental 
Formule Used in Wireless.” Inductance. 


teactance, Capacity and Impedance 
were separately touched upon, and Mr. 
Dale showed clearly how necessary a 


knowledge of these properties is to a 
proper understanding of wireless funda- 
mentals. Full particulars of the Society 
can be obtained from the Hon. Secretary, 


Mr. H. T. P. Gee, 51-52, Chancery Lane, 


London, W.C.2. 
00030 
Exhibition at Southend. 

The Southend and District Radio 
Society will hold their third Annual 
Radio Exhibition at the Boys“ High 
School, Southend-on-Sea, on Jauuary 8th, 
1927. 

La-t year's s exhibition was a big success, 


and it is hoped that this year’s effort will 
be still more gratifying. 

Members are putting the finishing 
touches to their new sets, and are busy 
making novel loud-speakers, coils, H.T. 
units and accessories in the contemplation 
of winning prizes, which have been given 
by various donors. both in the trade and 
outside. A 

A silver challenge eup. kindly pre- 
sented by Mr. Hugh S. Pocock, Editor 
of Fhe Wireless World, will be awarded 
for the best amateur exhibit, and will be 
held by the winner for one year. This 
should put a stimulus on those entering. 
Various firms in the trade have already 
taken stands, details of which can be had 
fron Mr. H. C. Revell, of 62, Wim- 
borne Road, Southend-on-Sea. Amateurs’ 
entries will be welcomed, and informa- 
tion can be obtained from Mr. F. 
Waller, Eastwood House, Rochford, 
Essex. 
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i speaker. 


But 


deed, 


The correct 


Further, the fmpedance of the 
is matched to the output valve, and the difference in pr 
is only a small proportion of the total outlay. 
high-quality reproduction obtainable with this set ts. i 
a reality is shown by the frequency charartes.”. 
which is given in another article in this issue. 

This, is a set we can recommend without reservation « 
being an outstanding example 
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That 1 


of high-class design. cr. 


struction, and performance. 


with mahogany 
gave excellent 
but we person- 
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aay Month at Woolwich. 


The Woolwich Radio Society has had 
a busy month, during which several in- 
teresting meetings have been held. On 
November 24th, Mr. A. F. Bartle gave 
his Presidential Address, in which he 
dealt with the use of A. C. mains for 
supplying H.T. and L. T. After explain- 
ing his preference for A.C. over D.C. for 
wireless purposes, Mr. Bartle gave an 
instructive talk on transformer theory. 

Mr. W. James, Assistant Editor of The 
Wirelesa World, pgid the Society a long- 
awaited visit on December Ist, when he 
brought with him“ The‘ Wireless World ’ 
Five,” which produced a profound im- 
pression. After explaining the circuit by 
means of a large diagram, Mr. James 
demonstrated the receiver with the assist- 
ance of Mr. Houghton. An indoor aerial, 
consisting of a short piece of wire, was 
used, and, despite atmospherics, distant 
foreign stations were received with such 
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FORTHCOMING EVENTS. 
THURSDAY, DECEMBER sth. 


North London Erperimentul Radio Society. 
- Informal Mecting, : 


FRIDAY, DECEMBER Bist. 


Bristol and District Radio Society. Lec : 
ture and demonstration by representative 
of Measrs. Auto Accessories, Ltd. Sub- 
ject: “The P.D. Receirera.“ : 


MONDAY, JANUARY Xd. 


: e Wireless and Physical Socirty. - 

: --.40 8 pm. At 128a, George Street. 

; Lecture: Some New Experimenta on 
the Properties of Dielectrics,” by Mr. G. 
Gouwlland., 

Tpawich und District Radio Society—At 
pom. AL the Musenia Lecture Hall, 
High Street. Popular lecture, illustrated 
with lantern slides, bu Mr. J. H. 4. : 
Whitchousc, of the B.B.C. : 


WEDNESDAY, JANUARY Stn. 


Rarnaley and District Wireless Association. 
At p-m. At 22. Market Street, 

: Barnsley, Comparison of loud-spcakere. 
: Edinburgh and District Radio Society. — At 
: 117. George Street. Business Meeting, 
followed by demonstration. : 
Ie Mid and District Radio Society.— : 
Ju ſur nl Erening, : 


. 
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The price of the receiver inclusive of rovalty, 
and coils is £19 17s. 6d. 
sories to go with the set would be between £14 and it. 
depending on the choice. 
Burndept Wireless, 


vale 
The cost of necessary arr- 


The address of the makers i 
Ltd., Blackheath, London. S.E; 


and we think the and the London office and showrooms are at Beat. d 
Street, Strand, W.C.2. 
e an TEE Sh IN AA He siene di? Aas: Aes. Hoe a 


speakers were strained to their atm 

At the loud-speaker demonstration x: 
competition held on December 8th, . 
Budd kindly assisted with his ~“ Every 
man Four” (which won the Seis 
Radio Competition). Fifteen 3 
loud-speakers were tested in turn. mer 
bers voting by ballot. The first ch 
list was a home-made cone costa 
from odd parts by Mr. Beeson, a mem 
of the Society. 

The Woolwich Radio Society meen! 
8 p.m. every Wednesday at Cottingham: 
College, Plumstead Common Road. Va 
tors are always welcome. Hon Secretar. 
Mr. H. J. South, 42, Greenvale Bred 
Eltham, S.F.9. 
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Behind the Screen. 


Fifteen loud-speakers placed behind th 
screen supplied an element of myste-y =’ 
the last meeting of the Muswell Hill u 
District Radio Society. One by one tre 
loud-speakers were tested, each membr 
being requested to vote in ‘favour of wu 
in his opinion were the best three. Ti: 
instruments were first tested for clarit: 
and afterwards for volume. A bea. 
made loud-speaker worked by a mev:n: 
armature gave excellent results on muss 

Programmes of future demonstration 
ete., may be obtained on application ta 


the hon. secretary, Mr Gerald 8. 
Sessions, 20, Grasmere Road. Mussol 
Hill, N.10. 


0000 


Dissecting a Loudspeaker. 

At the North London Experiment 
Radio Society’s last meeting. Mr. R. J 
Miller dealt with two interesting ins 
ments, viz., a present-day Kone oud 
apeaker and a public address unit mina 
its 20ft. horn. 

The lecturer carefully explained the 
working of the balanced armature acd 
illustrated his remarks with the aid «i 
various parts of the mechanism which be 
had brought with him. It was swx 
apparent that the instruments had bær 
very carefully designed and that no pa:: 
was superfluous. 

Full particulars of the Society may . 
obtained from the Hon, Secretary: Mr 
Wilfred J. L. Parker-Avers, 61. Carer 
St., Lincoln's Inn, W. C. 2 
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Events of the Week in Brief Review. 
A WIRELESS FLAG DAY. THE WILY PIRATE. marising data will take a considerable 
The Borough of Camberwell held a flag The Post Office states that 500 con- time. The wireless stations participating 
day last week to raise funds for the instal- vietions have been obtained against un- in the experiments included those at San 
lation of wireless at St. Giles’ Hospital. licensed listeners since the passing of the Diego, Paris, Berlin, Washington, Algiers 
Brunswick Square. Wireless Act in 1925. Each conviction and Shanghai. 
ooo, has been followed by a large demand for n 
WIRELESS IN A STORM. licences ! FINGER PRINTS BY WIRELESS. 
During the great storm which swept aaa For the first time in police history Scot- 
Madeira on December 15th the Marconi NEW TRADE ASSOCIATION. land Yard has been asked to assist in 
Saga 5 3 Mal prompt action The inaugural meeting has been held of tracing a criminal by means of his finger 
on the part of the staff enabled the ser- the Radio Manufacturers’ Association, prints transmitted by wireless. The 
vice to be resumed within two hours. which supersedes the N. A. R. M. A. T. and request has come from the New York 
one the Society of Radio Manufacturers. At police, and it is understood that the 
TOO SANGUINE. present the R.M.A. has nearly fifty finger prints as shown on the photogram 
Not everyone will agree with the pro- members. are sufficiently clear to enable the Finger 
nouncement, recently made by Mr. James coor Print Department to search their records. 
G. Harbord, president of the Radio LONGITUDE BY WIRELESS. The criminal belongs to the gentleman 
Corporation of America, that “the The experiments which have been burglar” type. 
present year closes with the United States undertaken at various observations l 279S 
in an vndis uted position of leadership throughout the world during the past A TELEVISION IMPROVEMENT. 
in world-wide wireless.” Therefore the autumn to verify longitudes by wireless Hitherto the Baird system of television 
position is not * undisputed.” have now been completed, but it is stated has suffered a drawback owing to the fact 
0000 that the task of collecting and sum- that the object transmitted had to be sub- 
CHILDREN’S WIRELESS LECTURE. 
»The Story of a Wireless Valve” is 
the title of a juvenile lecture to be given 
at the Royal Society of Arts, John Street, 
Adelphi. London, W.C.2, by Professor 
Charles R. Darling, F.Inst.P. The lec- 
ture will be given in two parts, the first 
on January 5th and the second on January 
12th. Both meetings will begin at 3 p.m. 
f 0000 
AUSTRALIAN BEAM SUCCESS. 
The Marconi Company states that the 
preliminary tests so far carried out with 
the Australian Beam Service have been 
highly successful, and it is expected that 
the stations will be handed over to the 
General Post Office for the official tests 
early in the New Year. | 
: 0000 
FREE LICENCES FOR THE BLIND. 
On and after January Ist blind persons 
will be able to receive a free wireless 
receiving licence upon the production of a 
certificate. As there may be some delay in 
the issue of certificates, the Postmaster- 
General states that no legal action will be 
taken against a blind listener who is pre- 
vented by this delay from obtaining a 
free licence. Certificates will be issued 
by county and borough councils to regis- 
tered ey aaa in their respective 1 
arenas. The free licences will be available ; 
on the production of the certificates at Inspection of apprenticse at the Royal Air Force Wireless School, Fiowerdown, near 
the local post offices. Winchester. e photograph was taken in the H.F. High Power Transmitter Section. 
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jected to an extremely powerful light 
which was liable to prove dangerous if the 
head or face were exposed to it for any 
length of time. Mr. Baird has now dis- 
covered a method of overcoming this 
obstacle. ; 

A practically opaque screen is now 
interposed between the electric lamps and 
the subject for transmission leaving the 
latter bathed in the infra-red rays which 
are permitted to pass through the. screen 
or filter. These gre sufficient to project 
the image on the screen of the receiving 
apparatus, and good results have been 
obtained wher the subject is in complete 
darkness. 

0000 
ACTIVITY IN CEYLON. 
The Ceylon Amateur Radio Society is 


doing good work in fostering public 
interest in- broadcasting and wireless 
generally. Early in February the Society 


will have a stand of its own at the All. 


Ceylon Motor Exhibition. 
© The Colombo broadcasting station, 
with a power of 1.75 kilowatts, transmits 


regularly on 800 metres, and, according to 


a correspondent, is received with remark- 
able clarity throughest Ceylon. 
o oo 


WIRELESS-CONTROLLED 
„ AEROPLANES. j 

Mr. Elmer A. Sperry, of aerial torpedo 
fame, has been awarded the John Fritz 
gold... medal, representing the highest 
award in the United States engineering 
profession. E 

In bestowing the medal, Mr. William 
Saunders, of the Naval Consulting Board, 
referred to Mr. Sperry's experiments with 
wireless-controlled aeroplanes. - Shortly 
before the-Armistice Mr. Sperry had suc- 
ceeded in directiug an aeroplane auto- 
matically against a target 35 miles dis- 
tant. If there were ever another war, 
said Mr.. Saunders, the winning nation 
would be the one able to produce 10,000 
of such “ flying guns.“ 

02000 
BRITISH INDUSTRIES FAIR. 

A remarkable feat in connection with 
the organisation of the British Industries 
Fair at which many wireless firms will 
exhibit, is the preparation by the Depart- 
ment of Overseas Trade of an advance 
overseas edition of the catalogue in 
English, French, German, Dutch. 
Swedish, Danish, Spanish, Italian and 
Portuguese, which is to be ready seven 
weeks before the opening of the Fair on 
February 21st. 

0000 
NEW AMERICAN TELEVISION DEVICE. 

A forecast of the time when Trans- 
atlantic telephony will be accompanied by 
television has been made by Dr. E. F. W. 
Alexanderson in a lecture before the 
American Institute of Electrical Enx- 
yineers, in which he described his new 
television device. When the machine is 
perfected, Dr. Alexanderson states, it 
will be necessary to establish a complete 
television wave-band 700 kilocycles wide 
or a radio channel occupying the waves 
between 20 and 21 metres. 

The device works on a principle em- 
ploying seven separate circuits of 40,000 
nicture-units a second. Seven modulated 
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beams project crude pictures on the trans- 
mitting screen, and by means of perfect 
synchronisation a single clear image is 
produced. 
0000 
TWO-RANGE REINARTZ. 

In the description of the above receiver 
in the December 15th issue a discrepancy 
appeared regarding the thickness of the 
ebonite discs used in the former for the 
long-wave coils. In order to accommodate 
the 200 turns of No. 20 D.C.C. required 
for the grid coil, it is recommended that 
one of the 23in. diameter discs should be 
cut from jin. ebonite. The other dises 
may be cut from jin. sheet as indicate: 
in the list of components., 

If difficulty is experienced in spacing 
the sections of the single-layer coil as 
shown in the photographs, No. 26 D. C. C. 


wire should be used instead of the 


` No. 24 D. C. C. specified. 


A NOVEL RADIO CAR. This 1 
vehicle was photographed recently In 


Manchester. It is propelled by Oldham 


batteries. 


DESIGNING LOW-LOSS RECEIVING 
COILS. 

On page 758 of the December 8th issue 
the answer to an exercise in working out 
the optimum diameter of wire was given 
in line 16 of the second column as 
0.58 mm. The correct answer is 0.43 
mm., the miscalculation being due to an 
error in reading off the value of Pd as 
0.385 instead of 0.285. 
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FREEDOM FOR LISTENERS. 

Inhabitants of the Dutch East Indies 
are to be allowed to use radio receiving 
sets in the New Year, the Dutch Colonial 
Government having decided to remove the 
present restrictions and to introduce a 
licensing system. 7 

Broadcasting in the Dutch East Indies 
is under the exclusive control of the 
Government and the prohibition against 
the operation of broadcasting stations has 
been rigidly enforced. No legal action 
has been taken against the owners of re- 
ceiving sets, and several radio societies 
have been formed, which will doubtless 
increase their activities under the new 
conditions. 
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Extracts from Readers’ 
Logs. 


Rome. 

Luxembourg :—L 1JW. Finland — 
S 200. Morocco:—FM 8PMR. Yuge 
Slavia :—YS 7XX, TWW. Austria 


Ö HIL, KE. Lettonia :—TZ AR 
Russia :—R INN. Switzerland :—E 
1CZ. 


(Reinartz, O-v-1.) 

G. P. Nardi (1 150 
O O0 0 30 
Weybridge. 

New Zealand :--Z 140, 2AC, 2B, 
2TU, 2XA, SAG, 3AR, 4AA, 44M. 
Australia:—A 6TD, GMA, 5HB. T. 
mama :—A 7CW. Philippine Islands 
PI 1BD. Borneo:—BN SK2. Chile 
CH 2AH.  Brazil:—BZ 1AM, IA. 
2AF, 2AG, 9QA. Canada :—C IAR 


United States: —-U 1AKM, la. 
1AER, 1ADF, IAAP, IAA, LAFF. 
IBNL, 1BQQ, 1CCX, 1CIB, CT, 
ICNP, 1GA, 1GP, 1UU, 23401. 
2AAI, 2BIR, 2MM, 20AI. 2TB, 21. 


4KJ, 4SL, 4JM, 4BU, SYB, 8DNE. 


8CC, 8BSU, 8AVD. 
(0-v-1.) All cn 32 to 42 metres. 
R. C. Nisbet. 
0 0 00 


Hale, Cheshire. 

(October õlist to December Ist. 

On 20 metre band :— U. S. A. U IBI. 
IXNAM, 1AJ, 2BQH, 2Avl 

SAE, 3CDV, GW, DW. 
8AUL, 8CBI, S8CUG. 9BSK. 
8AXA. Canada :—C IAK, 1DD, 148. 
SFC. France :—F Scr. Brazil: 
BZ 2AB, 1AN. On 40 metre band: 


2AMJ, 
8GZ, 


South Africa :—O A3B, A3F, Aa. 
A4V, ASX, A5Z, A6N. Philippines 
PI 1BD, ICW. NARX. Chue:—Cii 
2LD, 2BL, 3AJ. Argentine :—R BA. 
CB8, HB5. Canada :—C 1AR, 1DD. 
XI, 2BE, 4DQ. New Zealand —7 
2AR, 2AK, 2XA, 2AC, 3AR, 3al 
Singapore :—SS 28E. Borneo - RN 


SK2. Honolulu: HU 64AFF. 
F. N. Baskerville 
O 008 
Friern Barnet. 
(October 25th to November 8th} 
U.S.A. :—U 1APE, IAR. 1A, IAXX 


1AWI, 1BHS, 1BJK, 1BKE. IBT 
IBFP, 1BZP, 1BMS. 10JH. 1twW. 
ICNZ. 1CKP, 1FX, 1LJ. 1PE. IX. 


IRP, 2BW, 2A J, 2AM. 2A NWO. 24 EV. 
2AGQ, 2ALM, 2A TK, 248 P. XI. 
208, 2HA, 2 NZ, 20R. 2WJ. MY. 
SBUV, 3BWG, SEF. 3DH, 33N. LN 
STR, 4IZ. 4RI, 886. 8XE, 80 LS. SE 
90 EJ. DRS. Spain :—EAR6. 15. 1. 
19. 26, 38, 42. Portugal: P LAK. LAE 
14 J, FZ. Sweden: - SMUTV. VJ. WE. 


WU, ZN. Italy: —I IA. IBW. 100. 
IDR, IFC. Tunis:—TUN2. Rusi 
R INN. Miscellaneous :—HIK. L 14. 


LA IA, LA 1E, C 2BE, LIT IB. YS 7X\X. 
(0-v-1) on 30 to 48 metres. 
J. Clarricoats (G 6CL). 
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7 OUTSIDE BROADCASTS. 


With Special Reference to the Liverpool Organ. 
By “HENRY MICRO.” 


s W E are now taking you over to.. . says the 
announcer, and thousands of listeners settle 
down to hear a transmission from some distant 

point, often remote from the broadcasting station, such as 

a church, hotel, theatre, club, or even an aeroplane. But 

how many listeners really trouble to conjecture how these 

relays are carried out? No doubt many of the more curious 
do try to picture to themselves for a moment what the 

B.B.C. engineers are actually doing, but even they quickly 

dismiss the matter from their minds as they become ab- 

sorbed in the new atmosphere to which they are trans- 
ported. 

The writer feels, therefore, that a description of a par- 
ticular piece of relay work which called for more than 
average care and preparation may help many listeners to 
a clearer realisation of the work entailed in these O.B.s,”’ 
as these relays are called by the B.B.C. engineers. ‘The 
relaying of the recitals upon the new organ in Liverpool 
Cathedral is an excellent choice for this purpose. 

Let us take a look at some of the instruments and appa- 
ratus used to convey the desired sound waves from these 
“ outposts ’’ to the control room and radiating apparatus 
of the station transmitting the programme. First, of 
course, 1s the microphone. The type of microphone now in 
general use by the B.B.C. for relay purposes is the Mar- 
coni-Reisz, an instrument much more convenient and less 
conspicuous than the larger, yet extremely efficient, earlier 
types, and one which is particularly suitable for standing 
on a reading desk or dinner table so that a speaker's view 
may be obscured as little as possible. 


Amplifying the Microphone Currents. , 


The electrical reproductions into which the sound waves 
are converted by the microphone and which ultimately are 
converted back to sound waves by our loud- speaker or 
headphones are conveyed by wires, encased in suitable 
sheathing, to an amplifier. Two of these amplifiers can 
be seen in the photograph on the next page immediately 
behind the headphones and switches. In the background 


will be noticed the batteries for supplying power to tlie 


amplifying valves. The leads from the microphones are 
scen on the extreme left. 

The head telephones enable the engineer to ‘‘ check 
the quality and volume of the music or speech as it leaves 
the amplifier before going on its land-line journey. The 
transmission 1s again ‘‘ checked ’’ by the Control Room 
engineer. 

These two engineers can keep in communication with 
each other by means of the hand telephone seen on the 
extreme right of the picture; this is connected to another 
pair of telephone lines, and thus communication can he 
maintained throughout the programme. 

When preparing for a retayed transmission the first 
point to be determined by the broadcast engineers is the 
position of the microphone, or microphones. In the case 
of an orchestral broadcast it is generally possible to place 
the various instruments in positions most suitable 
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for the microphone, so that certain instruments are not 
“ drowned °”. by others. In broadcasting theatre plays 
the difficulty of reproducing with even volume the voices 
of players moving to and fro is chiefly overcome by the 

control. system which is in operation at all B.B.C. stations 
and with which most readers of The Wireless World are 
familiar. When an organ recital is broadcast from any 
of our smaller churches and cathedrals, one microphone 
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BRITAIN'S BIGGEST VOICE. This photograph snows a 

portion of the vast organ in Liverpool Cathedral with three of the 

- microphones which are marked by white circles. The special 

difficulties which faced the engineers in charge of the relays from 
Liverpool are described in the article. 


placed at some particular point may be quite sufficient to 
effect a true reproduction of every nuance. But let us see 
what difficulties have to be overcome by the broadcast 
engineers before listeners can be ‘‘ taken over’’ to a vast 
building such as Liverpool Cathedral to hear for them- 
selves the wonder and beauty of an organ second to none 
in the world. 
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Outside Broadcasts.— 

It will be recalled that amongst the most notable of 
recent relayed broadcasts was the Dedication Service of 


the Liverpool Cathedral organ, and subsequent organ re- . 


citals “S. B.“ from Daventry, London, and Liverpool. 

The completion of this organ was a memorable event, 
as this magnificent instrument has the distinction of being 
the largest cathedral organ in the world. There are, it 
is true, organs in other parts of the world which possess 
a greater number of pipes and speaking stops, yet no 


B.B.C.’s AMPLIFYING EQUIPMENT. ro avoid the possibility of breakdown duplicate 
apparatus is always available for amplification purposes at the microphone. Two 


amplifiers are seen in the phot 


** fading-in ” and fading-out gear. 


other organ has the scales and windage of the flue pipes 
or the distinct character of every stop preserved so effec- 
tively as in the organ at Liverpool. 

A brief survey of the instrument may be of interest 
when considering the work which the microphones were 
called upon to do. 


Details of the Organ. 


The photograph will give an idea of the dimensions 


of the cathedral. The interior height of the choir and 
nave is about r2oft., and it will be noticed that the organ 
is built into two enormous chambers, one on each side 
of the chance] at a considerable height above the ground. 
In the south chamber is to be found the whole of the 
great organ, with its heavy pressure diapason work ; 
the solo and bombarde organs, which include the colossal 
Tuba Magna worked on a 50in. wind pressure; and, 
lastly, the greater part of the pedal organ. On the 
north side behind the Console (where sits the organist 
some twenty to thirty feet above the floor of the choir) 
is situated the swell and remainder of the pedal, whilst 
above the organist are the lightly voiced choir stops. 
Although the organ is now finished, only about one- 
third of the whole building for which the organ has been 
designed is as yet completed. This has necessitated a 
temporary wall being built at the western end until such 
time as the central space and western transepts are 
in silu. A wall in such a position aggravated the difti- 


h and in the centre foreground can be seen the 
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culty of finding suitable points at which to place 
organ microphones (more than one being necessary in 
circumstances), as it constricted the sounds produced 
the heavier stops. In a broadcast of this nature it 
essential that the microphones should be in a position 
deal faithfully with true notes. Not that harmonis ; 
choruses produced by the organ should not be reproduc 
but the microphones. should be out of range of n 
echoes reflected from surfaces such as this enormous t 
porary screen, otherwise the transmission may be blu: 
and cause ‘‘ blasting.” They mus, 
fact, be placed so as to reproduce v 
fidelity—for they can to a very l 
extent if their positions are right- 
softest ‘‘ pppp °’ passage as well as 
thundered out fortissimo; perhap: 
theme given out on soft diapasons | 
lowed immediately by a blare of tr 
pets and clarions. Now there are, 
10,000 pipes in the Liverpool Cathe 
organ, the softest effect scarcely aud 
to the ear of a listener below, and 
loudest like a ‘‘ rushing mighty win 
or the most penetrating trumpet in 
ence. Remembering these facts. 
begins to realise the wonder of the | 
microphone, a mere zin. in «liam: 
upon which engineers and listeners 2 
largely depended for results. Als. 
is better able to appreciate the respo 
bilities of the B.B.C. if the micropl 
were to do justice to an instrument, 
sessing such great beauty and vanef 
tone, and if listeners were to be 2b! 
discern its qualities for themselves. 
It has been mentioned that the engineers wer 
fronted with acoustic difficulties, partly on account 0 
reflected effects due to the temporary western wa! 
stricting the travelling space of the sounds produc 
the heavier organ stops in full blast, and partly on ax 
of the great variety of tones and the extremes of a 
tude of the sound waves. Now, certain spots at gr 
level were both free of echo effects and suitable 
‘“ picking up ” both sides of the organ equally well 
good unification of tone relationships, but it was nt | 
ticable to place microphones in the midst of the œ 
gation, or even just above. By so doing a predomi 
of noises would have resulted, due to the pres 
people even moving occasionally. and ever so slig 
and during a soft passage a cough would have mo 
tarily drowned the organ notes and spoilt the ple 
of every broadcast listener. So the microphones (" 
dealing with those required to reproduce the organ) 
to be suspended well above the congregation. The 
position of some of these can be seen in the photog 
in which one of them can be seen hanging about 
above the centre of the choir and another rather 
and further out to the left of the photograph. It 
interest to note that about 300 yards of cable wert 
in conveying the sound reproductions of the micro 
to the amplifiers which, as already explained, had 
situated as near as possible together—in this mstar 

an adjoining chapel. 
A: 
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A Section Devoted to the Practical Assistance of the Beginner. 


THE TUNING NOTE AS AN AID 
TO ADJUSTMENT. 

It is not generally realised that 
the preliminary tuning note, as trans- 
mitted by the B.B.C. stations, is a 
valuable aid to the adjustment of a 
receiver, particularly as far as the 
L. F. amplifier is concerned. It gives 
us a persistent signal of approxi- 
mately constant strength, and with a 
degree of modulation which, if not 
quite representative of the average 
transmission, is near enough to it for 
practical purposes. 

If, for instance, the needle of a 
milliammeter inserted in the anode 
circuit of an L. F. valve is deflected 
downwards when the receiver is tuned 
to this note, we can assume that more 
grid bias is required, as (in the case 
of a resistance-coupled amplifier) the 

valve is acting as a cumulative grid 
rectifier with consequent distortion. 
ould an addition to the bias volt- 
age result in an upward deflection 
from the normal reading, we know 
that anode rectification is taking 
place, due to encroachment on the 
bottom bend. Under these conditions 
it can safely be assumed that the 
valve is overloaded, and that a reduc- 
tion of the input voltage is neces- 
sary. 
that we may strike a balance, and 
apply a grid voltage at which the 
two forms of rectification cancel cach 
other out, with the result that the 
anode current will remain unchanged ; 
however, 1s unlikely unless a 
potentiometer is fitted. This matter 
was dealt with on page 743 of The 
Wircless World for December ist, 
1926. 

There is some hope that transmis- 
sions of steady notes, modulated at 
different frequencies, will be made in 
the near future from the British 
stations. Such signals would be ex- 
tremely helpful to us in getting an 
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but the fact remains that. 
Incidentally, it is just possible 


idea of the performance of our L.F. 
amplifiers, as it would be possible 
to determine the comparative magnifi- 
cation without any elaborate apparatus, 
always provided that the amplitude 
of the emissions is sensibly the same 
at all periodicities. A determination 
made in this way would be much 
more accurate than the result of mere 
aural observation. Moreover, it would 
be a comparatively easy matter to 
decide whether the amplifier or loud- 
speaker was to blame for a notice- 


ably unequal response over the range 


of transmitted notes. 
0000 


A USE FOR -WORN-OUT POWER 
VALVES. 


When signals are barely strong 
enough to operate the simple form 
of receiver consisting of a “ high- 
magnification ° anode detector, 
coupled through a resistance to a 
single stage of L.F. amplification, 
which was described in The Wireless 
World for October 27th, 1926, a 
good method of increasing volume is 
to add a further low-frequency valve. 
It may seem a heresy to suggest that 
too much amplification may possibly 
be obtained from this extra valve, 
if our 


signals are almost loud enough to give 
satisfactory volume on two valves, a 
further voltage amplification of from’: 
15 to 30, or even very much more, as 
given by the type of valve usually 
recommended, in conjunction with 
the conventional form of. coupling, 
will overload any ordinary output 
valve. 

Now an ordinary power valve, 
with a high resistance in its anode 
circuit, is capable of giving a voltage 
magnification of about 4 to 6, and 
is, moreover, extremely economical 
in Operation, as a very small emis- 
sion is required from its filament, 
which may accordingly be run on 
about half its normal current con- 
sumption. Indeed. a  dull-emitter 
valve which has, through long use, 
lost so much of its emission that it 
is useless for ordinary purposes, will 
function quite well in this capacity. 
Similarly, due to the presence of. the 
large anode resistance, the consump- 
tion from the H.T. battery will be 
almost negligible in comparison with 
that which is inevitably required for 
the output valve. 

The circuit diagram, with sug- 
gested valves, for a complete receiver 
operating on these lines is given in 


Fig 1.—An economical loud-speaker set. 
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lig. 1. For further information, the 
render is referred to the article 
already mentioned. The power valve 
from which a small emission only is 
required, is that in the first low-fre- 
quency stage (I.. F., in the diagram). 
Its filament rheostat should have a 
high maximum resistance value, in 
order that the voltage applied may 


be suitably reduced. 
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TESTS WITH A GALVANOMETER. 


A galvanometer, in conjunction 
with a small battery, can be recom- 
mended as an indicating instrument 
for testing the majority of wireless 
‘components and sets. Naturally, the 
more sensitive instruments, which are, 
unfortunately, the most expensive, 
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are of the greatest value, as those 
which require a considerable current 
for their operation are of limited 
utility as an a'l to the detection of 
the small leakages which do so much 
to impair the efficiency of a receiver. 

It is, of course, highly desirable 
that the galvanometer chosen should 
be calibrated in microamperes, in 
order that an actual measurement 
may be made of the resistance value 
of such components as grid leaks, 
anode resistors, ete. 

It has been found that a micro- 
ammeter taking about five microamps. 
per scale division is extremely useful 
for all round wireless work, although 
an instrument of a considerably lower 
sensitivity will serve admirably. 


DISSECTED DIAGRAMS. 


No. 53.—A Two-stage L.F. Amplifier. 
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The beginner is apt to be misal! 
the fact that a deflection is obtii 
when the meter and battery ate ov. 
nected across a large condenser :- 
testing of its insulation. Thi: > 
merely due to the flow of chax 
current, and, if the insulation res. 
ance is sufficiently high, the ne- 
will quickly return to zero. 

It is a good plan to insert a . 
resistance in series with the gahar- 


meter, to avoid risk of damagirz :: 


by an inadvertent short-circuit oi 1 
testing leads. This resistance d. 
be bridged by a switch, in order r 
it may be cut out after the ust * 
assured himself by a trial dat 
sufficiently high resistance exiss 
the circuit under test. 


The present series of diagrams is intended to show simple methods of locating faults in typical 


wireless instruments. 


Failing a sensitive galvanometer, it is suggested that a pair of telephones with 


a small dry battery should be used as an indicating device. These tests will show not only actual 
faults, but will reveal the small leakages which are so often responsible for poor reception and fai 
tuning. Batteries should be disconnected before testing. 


OUTPUT 
© 


(©) 


The anode resistor and its wiring may be tested between points 
insulation of grid condenser (an important matter) 
between b and b, and the continuity of the grid leak between 
With the leak removed, a test between d and d will 


a and a; 


c and c. 


show the insulation of the grid circuit as a whole. 
points in the wiring should be tested, as no part of the circuit 
can be assumed to be in order until it is proved so to be. 


O INPUT > 
OUTPUT 


Various other 
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The L. F. transformer windings may be tested bet ween peints e t 
and b b, and the anode circuit insulation between e ande. T= 
grid insulation of the output valve is tested between d asd 4 
with bias battery disconnected. 
shown between e and e, with loud-speaker in 
terminais short-circuited. 

condenser is applied between f and f. 


Continuity of the plate circalt it 


or its 
An insulation test the 
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DISTORTION IN LAND LINES. 


Simple Compensating Circuits for Addition to Existing Receivers. 


By PAUL’ D. TYERS. 


ROBABLY the subject of distortionless reproduc- 
tion of broadcast transmission is one which is 
engaging the attention of writers more than any 

other at the present moment. This is due, no doubt, to 
the fact that there is a general demand for better quality 
music. It has been pointed out that actually there is no 
such thing as distortionless reproduction from an elec- 
trical point of view. There is only one way in which to 
deal with the problem. <A certain musical performance 
may take place under certain conditions, giving rise to 
certain acoustic effects. What has to be done, therefore, 
is to obtain an identical acoustic effect in our own 
room. When an attempt is made, therefore, to design 
what is known as a distortionless amplifier it is of little 
use only to calculate mathematically the electrical con- 
stants of an amplifier which deals equally with all 
frequencies. 


Standards of Quality. 


In the first place, we have no knowledge whatever of 
the characteristic of the received broadcast signals. 
Neither have we any definite knowledge of the character- 
istic of the electrical, and more particularly the acoustical 
<= properties of the loud-speaker, which, it may be men- 
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Fig. 1.—Simpie method of testing line for distortion. V= source 
M alternating voltage; „ device for alternating . 
voltage 


— tioned. are also determined to a certain extent by the 
— Obviously, what we may term the perfect broadcast 
receiver must be designed empirically. 

It is somewhat disconcerting to find that the charac- 
— teristic of the B.B.C.’s transmissions varies tremendously. 
lf we arrange a good amplifier and connect it with a 
good diaphragm type loud-speaker, we find that we may 
L. be able to obtain what the ear appreciates as perfect 
w reproduction. By this is meant that we can hear the 
7 open E string of the double bass, readily distinguish the 


— 


a pitch of the tympani of a large orchestra, and at the 


same time reproduce substantially perfectly the pizzicato 
i | playing of a violin, or the clapping of hands. As soon, 

however, as the B.B.C. relays a transmission over some 
\ phundred miles of telephone line the reproduction, in the 
į “writer's opinion, falls off in quality. Even the charac- 
| “teristic of the Daventry station is entirely different from 
that of, say, the London station. This variation of trans- 
— mission characteristic is due chiefly to the introduction 
„of a line between the microphone and the control valves. 
“The telephone line contains both inductance and 
15 capacity, sufficient to make a very material difference to 
— 4137 
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° acoustic properties of the room in which it will operate.“ 


the frequency characteristic. The ordinary Post Office 
telephone lines, which, it is believed, are employed by 
the B.B.C., are intended primarily for establishing 
intelligible speech communication between two points. 
Now, it is well known that it is possible to eliminate a 
very large proportion of both high and low frequencies 


from speech and still obtain quite intelligible communi- 


cation. The ordinary telephone, as we know it, is a very 
ready example of this fact. It is remarkable, perhaps, 
that communication is possible at all on a very bad trunk 
line. However. if we were to ampüfy this, and feed the 
output to a loud-speaker it would then probably be quite 
unintelligible. What actually happens when the B.B.C. 
employ a long telephone line is that they feed into it at 


one enel currents at frequencies covering an exceedingly 


wide band. 

Obviously, then, the frequency characteristic at the 
distant end of the line will be entirely different from that 
at the input end. The problem is further complicated by 
the fact that the line may be an underground multiple 
paper core cable, it may be an open line, and it may or 
may not be provided with loading coils. The longer the 
line the greater is the attenuation, and also, of course, 
the higher the frequency the greater is the attenuation. 
Thus, for example, on a ten mile length of cable, fre- 
quencies of the order of five hundred cycles per second 

might suffer what we may term.a transmission loss of ten 
per cent., whereas frequencies of the order of, perhaps, 
four thousand, ‘might suffer a loss of twenty to thirty per 
cent. 

Owing to the line containing both inductance and 
capacity the losses are not straight line functions. It 
might seem, then, that the use of a long telephone line 
between the mic rophone and the broadcast station must 
uxvitably result in very serious distortion. This, how- 
ever, is not the case, as it is possible to introduce correc- 
tion devices, although, as far as the writer is aware, the 
B. B. C. only use them on the Daventry line. 


Inverse Characteristics. 


How this can be accomplished can be readily seen by 
taking a very simple example. Thus, in Fig. 1, we have 
a telephone line supplied at one end A with a source of 
alternating voltage, while at the other end B we have a 
device M which is intended to measure the voltage exist- 
ing at the distant end. The illustration, of course, is 


purely diagrammatic, and is not intended to represent 


any particular apparatus. The source of alternating 
voltage is also supposed to be capable of. variation over a 
wide frequency range. Suppose, now, a series of alter- 
nating voltages be applied at A at frequencies ranging 
between twenty cycles and five thousand cycles at inter- 
vals of fifty cycles. It is further supposed that the volt- 
age supplied by the device V is constant at all fre- 
quencies. 
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Distortion in Land Lines.— 

If, then, we want to obtain a constant voltage at the 
distant end B, the measuring device M would have to 
record the same A.C. voltage over the entire frequency 
range. Actually, a very different state of affairs will 
exist, and if we were to plot a curve showing the voltage 
at A and the voltage at B we might get something of the 
general form of that shown in Fig. 2. It will be seen at 
a glance that the curve of Fig. 2 does not approximate to 
a straight line. Obviously, then, if the output at B is 
applied to a broadcast transmitter the characteristic of the 
transmission will be very different from that of the micro- 
phone current. ‘The general shape of the curve shows us 
that the greatest losses are occurring with the higher fre- 
quencies, which is to be expected, owing to the capacity 
of the line. It will obviously be possible to feed the 
output from the end B of the line into some electrical 
network which will have an inverse characteristic. For 
example, if we take a curve which is the inverse of that 
of Fig. 2 and superimpose it, and if we sum the two 
curves we shall obtain substantially a straight line. 
This, however, cannot easily be accomplished practically. 


C 
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Fig. 2.—Curve showing lin: Fig. 3.—Curve of device for 

distortion requiring correc- correctins the particular 

ton. form of line distortion re- 


presented in the curve of 


Fig. 2 


Compensating Circuits. 


What we have to do, then, is to superimpose a curve 
of the form of that shown in Fig. 3, which will again 
give us substantially a straight line (C in Fig. 3), but 
having a much greater ordinate. In other words, we then 
obtain a substantially representative voltage for all fre- 
quencies, but of considerably diminished value. But this 
is of no consequence, since it is easily possible to amplify 
the output. Actually, it is quite possible to devise some 
combination of resistance, inductance and capacity which 
can be placed, for example, in parallel with the line, 
having a frequency characteristic somewhat similar to that 
shown in Fig. 3. The general form of the curve shows 
us that we want to increase the effect of the higher fre- 
quencies, and diminish that of the lower frequencies. 
Actually, the problem may frequently resolve itself into 
that of diminishing a very large proportion of the lower 
frequencies. With a known line characteristic the actual 
arrangement required can be calculated from the ordinary 
resistance, capacity and inductance formule. 

This form of correction should preferably be applied 
to the telephone line, but it is obvious that a somewhat 
similar effect can be obtained if we apply the corrector 
either to our amplifier, or to the output of the loud- 
speaker. The very simplest form of circuit is shown in 
Fiz 4. in which an inductance J. is put across the line or 
the loud-speaker leads, and the loud-speaker is connected 
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across this through a capacity C. By reducing the « 
of the condenser C the lower frequency potentials appl: 
to the loud-speaker are considerably reduced, because ` 


ae 
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LOUDSPEAKER 


Fig. 4.—Simple circuit for 
correcting effects of line dis- 
tortion in the loud—speaker. 
The values of inductance and 
capacity are adjusted to suit 
individual circumstances. 


impedance of the circuit is inversely proportional 10 U 
frequency. Similarly, by reducing the value of t 
inductance I., the value of the lower frequency potert: 
can be diminished, since the impedance is directly © 
portional to the frequency. The introduction of a dz: 
such as this will cause quite an appreciable correction. |: 
obviously will not correct a line characteristic such. 
that shown in Fig. 2. A network of the type showr 
Fig. 5, comprising two resistances, an inductance and 
capacity will bring about a correction which will pre 
ably be found sufheiently accurate for most putp = 
The calculation of the values is not a very difficult man 
once the line characteristic is known, but since, in! 
case of a relay transmission, the listener has no knowles. 
whatever of this characteristic the correction mus 
necessity be found by trial and error. 
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Some Practical Suggestions. 


An arrangement similar to Fig. 5 has been foun: | 
the writer to be very convenient for correcting line chat: 
teristics: It is shown in greater detail in Fig. 6, 2 
it will be seen that it consists of two tapped resistary 
a tapped inductance with a movable iron core, and a lM 
of fixed condensers. The whole is mounted in one h 
for convenience, various tapping points being brought + 
to sockets, wander plugs being used to connect the. 
sired section in circuit. The resistances are preferit 
wound from good quality resistance wire, the winding. 
course, being non-inductive. The inductance may c 
prise either a number of sections from an Ideal ” trar 
former, or a number of Iyranic ” slab coils, any f¥ 
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Fig. 6.—Practical circuit for connection across toud—«peaker 
leads. 
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istortion in Land Lines.— 
of laminated iron core being suitable. It is important 
that the iron core should be of sufficient size, as other- 
wise it may become saturated. It need not, of course, be 
as large as that of an ordinary transformer, since the 
actual steady current flowing through the winding is 
smaller than that in the anode circuit of a valve. The 
steady current, of course, 1s divided between the loud- 
speaker and the inductance. 

The reader who cares to make up the device on the lines 
described will, no doubt, be surprised at the very great 
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is a matter of interest to note that if, 
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improvement in tone which will result. In fact, a large 
proportion of the general sort of “ wooliness ’’ which 
usually accompanies relayed transmissions can be very 
materially improved, and the effect is most marked if the 
corrector be suddenly disconnected from the circuit. It 
when the best 
correction has been determined, the values of the various 
components are noted, by plotting the frequéncy charac- 
teristic ct the network, and taking the inverse a first 
approximation to the characteristic of the B.B.C.’s line 
and amplifiers is obtained. 


THE WIRELESS BEAM. 


A Note on the Work of the Pioneers. 


By N. WELLS, M.Sc. 


HE subject of short-wave wireless communication 

has emerged from the bud of interesting possibility 

and expanded into a flower of achievement and 
ovdly promise, recent results having encouraged amateurs, 
tirred capitalists, and even stimulated Government 
Departments ; yet it is only fair to recall that as early 
s 1916 a small band of engineers followed Senatore 
Jarconi's lead and devoted themselves to a painstaking 
tudy of the application of very short waves. Amongst 
hese pioneers first place must be given to Mr. C. S. 
‘ranklin, whose genius and foresight have been such a 
arge factor in raising the subject to a level of practical 

= tility. 


Advantages of Short Waves. 


By means of short waves communication has been estab- 
shed between this country and the Antipodes with only 
_ fractional expenditure of the power hitherto deemed 
ecessary, and while the underlying principles are still 
matter for speculation there are certain definite features 
slating to the aerial, which account in part for such 
»sults and which may be described briefly somewhat as 
allows : 
For short waves the length of aerial is in direct pro- 
_ ortion to the actual wavelength used, a fact which gives 
the property of high radiation together with an effici- 
acy of almost 100 per cent.—incidentally the former 
“roperty tends to reduce the cost of commercial wireless. 
“ nee an aerial system of quite small dimensions can deal 
llith a large power input. Another point is that the 
ngle of propagation from a short wave aerial is con- 
‘ollable and energy may be projected upwards to that 
tagic mirror known as the Heaviside Layer, at such an 
ngle that the wave will be reflected or refracted back to 
arth and produce good signals at some far distant re- 
ziving station. Also, the "Heaviside effect is kinder to 
aort waves than to long, recording a truer likeness; in 
wher words, the received signals are generally less dis- 
“ orted. 
, Finally, owing to the dimension of short waves it is 
ossible to take advantage of ‘‘ phasing,” and by suit- 
“hly arranging a system of aerials on a framework, 
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Aerial and reflector used in beam experiments at Carnarvon, 
October, 1919, 


concentrate and reflect wireless energy into a beam. This 
last feature 1s perhaps the most interesting and important, 
so it may not be out of place to conclude this brief 
note with a somewhat non-technical explanation of the 
formation of a wireless beam. | 

Jet a dot represent the position of a simple aerial, and 
evenly spaced radial lines the energy streaming away 
broadcast (Fig. ra). Next imagine the wire of the aerial 
to be replaced by a copper tube of large diameter, say, 
60 feet (Fig. 1b); this abnormal aerial in no way affec ts 
the direction of radiation and so we may regard the energy 
as streaming frọm the outer surface of the copper tube. 
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Tae Wireless Beam.— 


If, now, the cross-section of the tube is flattened (Fig. 
ic), it will be apparent that radiation is no longer broad- 
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Fig. 1.—Evolution of the beam aerial. 


TRANSMITTERS’ NOTES | 
AND QUERIES. 


. 
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Duplex Telephony between America and 
England. 

With reference to the note on page 807 
of our issue of December 15th, other 
correspondents inform us that they have 
overheard duplex telephony between the 
United States and England. 

A correspondent at Billinghurst. 
Sussex, heard the American station from 
1330 G.M.T. onwards on December 14th, 
the strength being about R4 on a 1-valve 
straight circuit with a 10-foot indoor 
aerial. He identifies the station as 
U 2XG working on 22.5 metres. 

Another correspondent in London heard 
the same station on November 27th be- 
tween 8.0 and 10.0 p.m.. and again the 
following morning at about 9.30 a.m. 
transmitting on 33.75 metres. 

U 2XG is. we believe, the experimental 
station of the De Forest Radio Co. in 
New York. 

0000 
Free State Short Wave Record. | 

Mr. D. G. Kennedy (GW 14C), of 
The Irish Radio and Musical Review,” 
has succeeded in creating a new record 
in short-wave transmission for the Irish 
Free State. Mr. Kennedy communicated 
with SS SMAX (Saits Settlements), 
using a power of 10 watts, and working 
on a wavelength of 45 metres. 

0000 


Necepiion of American Broadcast Stations. 

A correspondent at Bury St. Edmund’s 
states that on November 12th, at 0950 
C.M.T.. he received U 2XG on an Arm- 
strong super with a 4 ft. aerial and no 
earth or counterpoise, ət a signal strength 
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World 


cast, but is becoming concentrated fore and aft, wi! i 
we flatten the tube right out to form a strip some 95 i: 
long, radiation becomes still more concentrated fore < 
aft; in the limit, when the strip is indefinitely exten 
radiation takes place entirety at right angles, as sket:- 
in Fig. rd. This idea of space radiation is the ur 
lying principle of the wireless beam, only the flat s: 
is replaced by a row of aerials, and, by means of a se 
and somewhat similar row placed behind the first. c- 
aft beam is projected into the forward beam and > 
combine into a single shaft of energy. The longer A 
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two rows of aerials, the more perfect the concentrate 


energy. 


Empire Beam Wireless. 


munication. 


At the present moment beam stations are under ve 
struction in this country, in Africa, Australia, (a 
and India, and it is hoped that at an early date = 
Empire will be linked up by direct lines of radio cs 
The first tests conducted on a large s-i- 


have amply justified the faith of the pioneers, and 2 


of R4 to R6. He also received KDKA 
on a 20-metre wavelength under the same 
conditions, as well as Konigswusterhau- 
sen on about 50 metres. No trouble was 
experienced with atmospherics, but fad- 
ing was observed with KDKA at about 
half-minute intervals. 
0000 


General Notes. 

S. S. Derbyshire" (GLYX), now used 
as an R.A.F. troopship outward bound 
for Basrah and Karachi, is fitted with a 
short-wave set transmitting on about 38 
metres. The operator will welcome re- 
ports from listeners. 

O00 0 0 

Mr. K. S. Wakefield (P EPE) is test- 
ing nearly every evening on wavelengths 
between 35 and 43 metres, using an input, 
of 20-30 watts. He will be very glad of 
any reports on strength, fading. note, 
etc., and will always answer QSL’s. Re- 
ports should be enclosed in an envelope 
addressed to him at Quinto Nova, Car- 
cavellas, Portugal. 

O O00 0 

We always welcome information re— 
garding ‘*‘QRA’s Wanted.” but would 
ask readers who reply to verify their 
accuracy as far as possible. An anony- 
mous correspondent has sent us two of 
the QRA’s asked for on page 807 of our 
issue of December 15th, one, for G SIW, 
gave the address of the Leeds . M. C. A., 
who advised us some time ago that thev 
had given up their licence; the other, for 
G 2WL, gave the address of G6WL at 
Lewisham. Well- meant misinformation 
often gives considerable trouble. 

O00 00 


New Call-signs Allotted and Stations 


Identifled. 


G 2AGB (Art. A.) J. E. Ra- vnslev, 3, South View, 
Guiselev, near Leeds, 

G J (ex 2BMM). K. E. B. Jay, The Quinta, Elm 
Close, Amersham, Bucks; transmits on 
8, 23 and 45 metres aud welcomes reports. 

GS5UY D. B. Fry, “The Laurels, Maytield, Sussex: 

transmits on 45 metres and welcomes 
1Eports, 


vice with Canada is already in operation. 


G 6HM (Ex 2RVO). H. F. Makber, Stata: H>- 
North Ealing, W.5; transmis w 4 ¢ 
and 150-200 metres and will w- ~ 
reports chiefly on telephony tra = 
(This call-sign was fornnerty bek E 
Daft, at Peterborougk). 


GI 2AFD R. S. Holden, 115, Glenwzwar 5o 
Belfast (charge of address. 


PGPE K. S. Wakefield, Quinta Novos. Cc 
Portugal, transmits on 35$} rezu 


Books Received. 


“ Television,” by Alfred Diri - 
A. M. I. R. E. A brief description cf ii- 
early experiments of Van Szezepx. 
Rosling, Mihaly, and the more 1. 
achievements of Belin & Holwet. J. 
kins and Moore, and J. L. Baird. 
pages, with numerous photographs 2 
illustrations. Published by Sr k. 
Pitman & Sons, Ltd., London, prix 2 
net. 

“Our Radio Programmes. Wh. 
Wrong, and Why,” by Corbett 
Pp. 38, published by J. Bale. Sees : 
Danielson, Ltd., London, price kk ~” 

Pitman's Radio Year Book. 12 
contains numerous articles ou syi ects 
interest to amateur experimenters vy = 
known writers, including an accor 
the B.B.C. Wireless during 19% br Car 
P. P. Eckersley, and Television, by 4 
J. L. Baird. Pp. 176, with numeros» : > 
trations and diagrams. Published b: © 
Isaac Pitman & Sons, Ltd., Londos. p- 
ls. 6d. net. 

Les Ondes Electriques Courtes.” + 
R. Mesuy. A short treatise on the tae © 
and practice of transmission and rer 
on short waves, with a chapter on lab 
tory experiments on very short wer 
Pp. 163, with 68 illustrations and <- 
grams. Published by Les Presses U: * 
sitaires de France, Paris. Price O fra 

„Quartz.“ A summary of the appi- 
tions of the Piezo-electric effect in r.. 
engineering, by A. Hindertich, Pp = 
with 5 diagrams. Published by BC. 
N 2ND, London, price Is. 
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A Neat Design Executed with Simple Materials. 


for a frame aerial either for ordinary reception 
purpeses or for experimental requirements, and it 
is always well to have one available. As, however, the 
frame aerial is rather bulky and awkward to accommo- 
date, unless it is designed so as to be collapsible when 
not in use, it is best to decide at once 
before constructing that the first essen- 
tial is that the frame must be demount- 
able and portable. A special point of 
the present design is the simplicity with 
which the frame can be assembled 
for use. l 
The illustration, Fig. 1, shows the 
frame aerial set up for use, whilst in 
the picture at the top of the page the 
frame is shown dismantled. The 
framework consists of four wooden rods 
ſitted into holes in a centre block of 
wood, the outer 
ends of the rods 
supporting the wires 


1 are many occasions when the need is felt 


Fig. 1.—Photograph of the frame aerial assembled. 
A 41 


1V LONG PUSHED ON ah 


of the frame aerial. Rods for the purpose can be ob- 
tained at any wood yard or builders’ suppliers, and is 
known as dowelling.’’ Three lengths of rod of 17in. 
each and zin. diameter are cut off for the top and side 
supports respectively, whilst the fourth length, which 
supports the frame aerial as a whole in addition to carry- 


p — 


aioe sais OFF THUS 


BRASS SLEEVE 


4 DN THUS \ . 
S a n 3, DIAMETER ROD 


THROUGHOUT 
19 % 


Fig. 2.—Detalls for the rods to support the frame aerial wires. 


ing the wires, should be rokin. in length. 
of these supports are given in Fig. 2. It will be scen 
from Figs. 2 and 3 that the 17in. rods carry ebonite 
heads, A, which are grooved with jin. slots so as to 
carry the wires of the frame in position. ‘These heads 
are drilled Zin. dia. so that the rods fit tightly. B and 
C in Figs. 7 and 3 carry the wires of the frame acrial in 
the grooves, the wires in this case being separated on 
either side of the rod. These blocks also carry terminals 
for terminating the ends of the frame aerial wires and to 
carry the connections to the frame. ‘The end of the 
19$in. rod which fits into the centre wood block should 
carry a brass sleeve for a length of 14in., as indicated, 
the. purpose of this being to protect the end of the rod 
which has to be gripped by a grub screw in the centre 
block shown in Fig. 4. This centre block must be of 
good hard wood and a 3in. square block of rin. thickness 
will serve the purpose. At D this block should be 
drilled with a Zin. drill so that the rods fit tightly into 
the sockets so provided. A neater appearance will be 
obtained if the corners of the square block are cut off, 
as indicated in Fig. 4, whilst those who aim at still 


The details 
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COUNTERBOREO 


N. 


DRILLED AND 
TAPPED 688. 4 


Fig. 3— Dimensions and details of the ebonite heads A and 
blocks B C which carry the frame aerial wires. 


greater neatness can, if they desire to do so, carve out 
the centre in the way shown in the photographs, but this, 
of course, is only a matter for individual taste and is 
not essential. The wires of the frame are No. 24 S. W. G. 
D. C. C. wire, and at first it may seem rather strange to 
use non-flexible wire for such a purpose, but actually, 
as there is very little bending of the wires to be done, 
their rigidity is an advantage, as it prevents the wires 
from getting tangled up when the frame aerial is de- 
mounted for portability. 


E Spacing the Wires. 


lor the broadcast range ro wires will be required, and 
reference to Fig. 1 will show how the wires are separated 
out by means of little ebonite spacers constructed of 
ebonite tube with grooves cut to take the wires. When 
the wires have been fitted into the grooves they are bound 
round with cotton to hold them in place, a groove being 
provided round the circumference of the spacer to 
prevent the cotton from sliding off. To put up the 


Fig. 4.—Details of the wooden centre block. D.; dia. 1° deep, 
E=1" dia. by 12° deep te take brass sieeve, F=brass bush, 
G= grub screw. : 
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Here a brass socket carries the f 
socket screwing into a brass Hit 

cabinet. When the frame is red 
unscrewed and reversed so that 
the top of the cabinet. The ayes 
be obliged to have a brass BI 

for him, whereas no other. pH 3 
tools beyond those ordinari e 
aerial stands on an independ t 
of wood of convenient dimenꝭ 
into the centre and carrying >a: PMR 
which the shaft of the fran 
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HAS ELSTREE DIED ? 


You know what Elstree has done: how its sets 
have won championships and prizes at Amsterdam, 
New York and Chicago. The Radio Press periodicals 
have now come under new proprietorship, but Elstree 
remains as it was. You can still read of its activities 
because very shortly a new journal is being issued 
entitled: 


“THE ELSTREE RADIO 
NEWS.” 


The Elstree laboratories, with John Scott-Taggart, 
F. Inst. P., A. M. I. E. E., once more in charge, will publish 
star set designs and research articles. But you won't 
be able to buy the “ Elstree News” on the bookstall. 
You can get free a full year’s subscription to this 
magnificent new journal by simply buying an S.T. 
valve of any type and sending your name and address 
together with the test certificate cut from the card- 
board box in which your S.T. valve is packed. Send 
this coupon (or your name, etc., on a separate sheet) 
with the test certificate carefully addressed to:— 
“ Elstree Radio News,” c/o S.T. Ltd., 2 Melbourne 
Place, London, W.C.2. 
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DPR EE AT CUT HER . 
ST: . 
2, Melbourne Place, London, W. C. 2. 

Dear Sirs, 


Please put me down for a year's FREE subscription to ‘‘ Elstree Radio 
News.” I enclose test certificate cut from one of your valve boxes. 


IN AWAY 
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APPRECIATION! 


TYLDESLEY. 
: 11th October, 1926. 


‘ Your letter to hand regarding the 
Teclanche Cells. You are quite at 
liberty to publish the cxtract from my 
letter regarding your Leclanche Cells. 
I consider they are the best and 
cheapest H.T. yet on the market. 
I have my bill from you dated 
October 8th 1923. 1 can recommend 
them to all wireless fans. I may add 
that I have been interested in wircless 
long before broadcasting started. |I 
have had your Leclanche Cells with 
my set in several large halls in the 
district, and they have been highly 
recommended.“ 


Extract of a letter from Mr. Harry Parr. 


emer a 2 ppan 


READING. 
11/11/26. 
Dear Sirs, — 

Will you please send me one of 
vour new Catalogues No. 650 (Siemens 
Radio Batteries), and oblige. -May I 
say that out of about half a dozen 
different H.T. Batteries I have used 
on my set, Siemens Batteries last 
1} times as long as any of the 
others. 

Yours truly, 


V. G. HUSSEY. 


— — ie aE Me OS et ee 


BIRMINGHAM. 
Navember 19th, 1926. 


Dear Sirs,—-- 
Please forward Catalogue 650. I am 
a regular user of your excellent 


batteries, and would value very much 
your valuable information on the care 
and maintenance of these batteries. 
I have found none to equal them. 


Yours, etc., 
W H. E. 
copy of our Catalogue 


No. 650, will be sent, post free, 


on application. 


SIEMENS BROTHERS & CO. LTD., 


WOOLWICH, S.E.18. 


Mention of * Tre Wireless World,” 


THE WIRELESS WORTD 


when wrifing to adverliszrs, will ensure prompi allention,. Aas 


When buying vital parts for your e 
set you must decide upon those 
that consider the existence of other 
components in the circuit. 


Study the life of yur 
valves and fit only ti 
components that wi 
function properly, In th 
Peerless Junior Ris- 
stat are found feature 
which make it exceedingly 
popular—its sales figure 
are now well over the h 
million. This Rheostst 
has an OFF position prm- 
vided, while definite stops 
make short circuit im- 
possible. The resistant 
element is immune from 
damage. Will safely am 
current of two vais 
Complete with nickellel 
dial and one hole fist 


ha 
‘PEERLESS’ 
Junior 


RHEOSTAT 


mahes 
short circuit 


impossible 


From all dealers or direct. 


THE BEDFORD 


ELECTRICAL & Three types: Size If 
RADIO CO. LTD, diam. X high, & 2/6 
Price 


22, Campbell Road, 
BEDFORD. 
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on Oscillators and the Post Office—2LO in America ?—Liquidating the B.B.C.— 5 
th Spark Sets to Go ?—Progress in Norway— Past and Present.” ie 
‘ed The Post Office Offensive. No Change. Liquidating the B.B.C. 25 A 


My remarks last week on the offen- 
sive which is now being planned at. St. 
Martin's-le-Grand for the confusion of 

iether hogs, oscillators, unlicencees, and 
n+ other foul fry, are confirmed by the news 
cer that two Post Office wireless tenders ” 
ogre will shortly join in the fray. These de- 
e light ful vehicles are not, i 
g emblazoned with crowns and “ G. R.s,” 
..nor are they disguised as coffee stalls, 
laundry vans, or even as Black Marias.’ 


aa In future, therefore, we must avoid 

hasty conclusions when our neighbour is 
we Visited by a plain van. It may contain 
strange furniture.“ 


00039 
i Holp from Savoy Hil. 


é No doubt, when the Post Office opens 
sits campaign, the B.B.C. engineers will 
be asked to co-operate in locating areas 
which are on the black list. During the 
u past few months the B.B.C. has had 
tt ample opportunity for collecting evidence, 
ist letters of complaint have been received 
. to the tune of fifty or sixty per week. 
00030 

Examples.“ 
At the present moment oscillation is so 
erious that the Post Office probably 
ealises that, unless something is done 
counteract the mischief, many people 
ay refuse to renew their licences through 
heer discontent. The difficulty of track- 
ng an oscillator even with the best of 
.F. equipment is enormous, and the 
authorities will probably consider them- 
lves lucky if they land one fish a week. 
gut when they do. Poor fish! š 
The first offenders caught will prob- 
bly be treated as examples.“ 
0000 


2LO in America ? 


The existence of a mystery station in 
merica using the call-sign 2LO is sug- 
ested by several letters which have 
reached Savoy Hill from listeners in the 
J. S. The natural inference that some 
tation over there has been relaying 
ondon's transmissions is vetoed by the 
act that the mystery call is heard at 
nidnight, or 5 a.m. G. M. T. Is it pos- 
* that our American friends are hear- 
g 3LO, Melbourne? 


A 45 


From the general atmosphere a Savoy 
Hill it is fairly obvious that broadcasting 
policy in 1927 will be unchanged despite 
the accession of the new Corporation. 
It is sufficient to remark that Mr. J. C. 
W. Reith still holds the reins of 
executive, 


FUTURE FEATURES. 


Sunday, January 2nd. 
Lonvon. — Military Band Pro- 
gramme. 

BIRMuINGHAU.— Third Concert of 
Beethoven Centenary Series. 
CARDIFF. — Programme of Instru- 

mental and Vocal Trios. 
Monday, January 3rd. 
MaANCHESTER.—London Radio Reper- 
tory Players present A Sharp 
Attack.” 
GLascow.—Scottish Town Series 
Ayr Programme. 
Tuesday, January 4th. 
Lonpon.—‘‘ Dainty Diana, first 
performance of a new Musical 
Comedy in two acts. 
Daventry. — B. B. C. International 
Concert France. 
ABERDEEN.—“ In Bohemia. 
BELrasr.— The Bridge, 
atic Episode in one act. 


Wednesday, January Sth. 


Dram- 


Lonpon.—‘‘ My Programme,” by 
one of the Orchestra. 
BIRMINGHAM. — Schubert Pro- 


gramme. 
NEkweasrIE.— Landing the Shark,” 
by Vivian Tidmarsh. 
Thursday, January 6th. 
Lonpon.—Chamber Music. 
Daventry.—‘‘ Lays O' London.” 
Friday, January 7th. 
Lonpon.—‘‘ Maud,” Song Cycle 
sung by Frederick Ranalow. 
MIANCHESTER.— The Vow, by 
Gilbert Parker. 
GLASGOW.— Fire, by A. J. Alan. 
Saturday, January 8th. 
Lonpon.—‘‘ Winners.“ 
NEWCASTLE.—Concert relayed from 
the Royal Victoria Infirmary. 
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Shareholders in the British Broadcast- ` 
ing Company are not likely to be kept 
waiting long for an account of the Com- 
pany’s stewardship, for I hear that the 
one man who knows more about the Com- 
pany’s affairs than anyone else, viz., Mr. 
Reith, has been appointed liquidator. 
Early in the New Year a complete 
balance sheet will be made available for 
the period ending December lst. The 
people who are most to be envied are 
the new Governors, who will find from 
the balance sheet that they are taking 
over n going concern.” 


0000 


Who Made the Appointments ? 


How many people who were present. at 
the B.B.C. dinner observed Mr. Bald- 
win's amazing lapse of memory in his 
reference to Mr. Reith? The Prime 
Minister actually stated that he had for- 
gotten what was Mr. Reith’s new title. 
This leads one to ask who made the new 
appointments. 

A significant passage occurred in the 


speech subsequently given by the Post- 


master-General, Sir William Mitchell- 
Thomson, who alluded to his long- 
standing acquaintance with the former 
headmaster of Winchester, Dr. Montague 
Rendell, who, incidentally, occupies a 
seat on the Corporation. The association 
is somewhat remarkable; in fact, it 
would be interesting to know just what 
part, if any, was played by the P. M. G. 
when the Corporation was formed several 


months ago. 
0 0 0 90 


Black Policemen. 


The Metropolitan Police Minstrels are 
to give half an honr of nigger minstrelsy 
from 21.0 on January 3rd. 


0 0 300 


Bravo, Dogmersfield ! 

On the principle that Full many a 
gem of purest ray serene, The dark, un- 
fathom’d caves of ocean bear,” the 
B.B.C. is constantly on the alert to dis- 
cover hidden talent. One such find has 
been made at Dogmersfield, Hants, where 
a toy symphony band exists of great 
local repute. This band has been invited 


somrar ~ we „ 


KO 


to give a performance at 2L0, whence 
it will be broadcast on January 21st. 
2000 


A Policeman’s Life. T 


Day in the Life of a Policeman 
is the topic for broadcasting at 7.10 on 
December 3lst. This will be given by 
a member of the Force. 

O0 000 


Spark Sets to Go? 


Listeners who consider that their en- 
joyment of broadcasting programmes is 
marred to a greater extent by morse in- 
terference than by foreign stations’ 
heterodynes will be glad to know that 
an international law will probably be 
made at the Washington Conference, 
1927, prohibiting the installation of spark 
transmitters on ship or shore, except in 
very special circumstances. N 

0000 


Broadcasting the Boat Race. 


Not everybody seems to realise the 
enormous power which the new Corpora- 
tion will enjoy in the matter of news. 

During 1927 we shall doubtless enjoy 
broadcast descriptions of the Boat Race, 
the Derby, and a score of events of a kind 
which the present B.B.C. has been 
obliged to let slide under agreements 
with the newspaper interests. 

Despite the natural trepidation which 
this new freedom has kindled in Fleet 
Street, I understand that the broadcasting 
and news interests will work in close 
agreement, with a minimum of encroach- 
ment. 


000030 


Notes on Norway. 

Because Norway is situated in a cold. 
and sometimes forgotten, corner of 
Europe, it should not be thought that 
she has neglected the possibilities of 
broadcasting. Indeed, her people are 
discovering more and more that wireless 
is peculiarly suited to the needs of the 
country, and the discovery has resulted 
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A FAMOUS NORWEGIAN STATION. A new photograph of the Oslo broad 


station which is so often heard by British listeners. 


The transmitter is inst 


the General Post Office building, seen above. The copper roof is used as a count 


in the establishment of a noteworthy 
broadcasting system. The difficulties en- 
countered have been considerable, owing 
to the mountainous nature of the coun- 
try and to the poor land lines, which 
were never intended for broadcasting 
purposes. 
0000 


Oslo and Bergen. ) 
The principal broadcasting station is 
that at Oslo, which operates on a power 


of 1.5 kw. and feeds a number of small. 


relay stations. Bergen is the only other 


THE TRANSMITTER AT OSLO. 
station employs a transmitter of the well-known Marconi “Q” type 
1.5 kilowatts. The photograph gives à general view of the transmitter and switchboard. 


Operating on a wavelength of 461.5 metres, the Oslo 


„ With a power of 


spective, 


station in Norway with a p 
proaching that of Oslo. For s 
past there has been close coi 
between the Norwegian and Swe 
tions, and-on several occasions | 
Stockholm have been inter. e! 
land lines. i 
Many Norwegian amateurs list 
to foreign broadcasting. A corre 
tells me that in the western and 
parts of Norway the British sta 
received better than any othe: 
foreign stations, Newcastle and 
coming in at particularly good ‘ 


cooo 


An All-England Festival. 


Parts of the All-England Festi 
formance arranged by the Engi 
Dance Society will be relayed to: 
5XX on January Ist from th 
Albert Hall. The broadcast wil 
massed country dancing by three 
of the performers; a tradition 
dance from Winlaton, County 
(first performance in London); ce 
dances; Morris dances by the 
demonstration staff, and 
conducted by Dr. R. Vaughan | 


O OOo 
Then and Now. 


Despite our modern pride in 
gress of the age, we are nat 
and nothing delights 
than to gaze back through ' tl 
dors of time. To satisfy th 
the B.B.C. is staging a “ Past! 
sent programme, which wil | 
on January 22nd. It will be div! 
two episodes, the first represent 
Victorian Drawing Room and ti 
“A Modern Revue.” 
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Latest Products of the 


‘HE EXCELSIOR VALVE-HOLDER. 
Probably the cheapest valve-holder on 
: market is that made by the Excelsior 
‘tor Co., King's Road, Tyseley, Bir- 
gham. | 
In spite of its price it is well made 
might be chosen for incorporating in 
set entirely on its merits. The contacts 
„=œ supported on a clean moulding, capa- 
' y being kept to a minimum. The four 
iped springs which make contact with 
valve legs are continued after pass- 
-s through the moulding to form the con- 
ting tags, so that no joint is necessary 
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The contacts of the Excelsior valve- 
tolder are assembled around a hollow 
cylinder. 


: :ween the metal of the spring connec- 
‘and its tag. Care is needed when in- 
ting the valve in the holder to avoid 
king contact between the filament pins 
d the tag of the plate circuit, which 
ll, of course, burn out the filament, but 

=s risk must be guarded against with 
‘y many of the valve-holders on the 
ket. 

The valve-holder is supplied with three 
. and nuts for securing to the base- 
ard. 
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M. A. P. TUNING COILS. 
The plug-in coils of the M. A. P. Com- 
ny, 246, Great Lister Street, Birming- 
m, are wound in the form of a number 
flat single layer windings which are 
ies- connected. In the case of the 50 
1, for instance, four 12-turn coils are 
und edgewise turn on turn in the slots 
six ebonite spacers. The wire with its 
. vering is moderately thick and fits 
'htly into the slots so that the turns 
ild up one over the other. This is a 
m of construction which has been 
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shown to produce a good coil possessing 
particularly low losses. 

The coil is protected by a cardboard 
container and is clamped to a socket by 


The M.A.P. coil is wound on six ebonite 
spacers the turns being assembled in 
vertical slots. 


meaus of a black celluloid band. The soc- 
ket is a clean Bakelite moulding of novel 
design. 
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HARMO PERMANENT DETECTOR. 


An ebonite tube is provided to totally 
enclose the detector unit, the detec- 
tor contacts being carried in a smaller 
tube. The crystal can be easily with- 
drawn for inspection either when the de- 
tector is mounted on the front of the 
panel, through the panel, or on the base- 
board. 

The principal feature of the design is 
the accessibility which is provided when 
the detector is mounted through a hole in 
the panel. By unscrewing the top the 
complete detector unit is withdrawn with- 
out disturbing the contacts between the 
crystals. It can then, if necessary, be 
tested, adjusted and reinserted in posi- 
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The Harmo detector. If mounted behind 

an instrument panel the detector unit 

can, when required, be completely with- 

drawn from the front for adjustment. 

The crystals are contained in the ebonite 
tube shown on the right. 
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Manufacturer. 


tion, still maintaining a good setting for 
the contacts. A spring plunger adjust- 
ment is also provided. 

Two clips are supplied for baseboard 
mounting, and contact may be picked up 
either from these supporting clips or by 
making connection to two small soldering 
tags. 

The ebonite parts are turned and 
polished and the nickel-plated clamping- 
down screws are knurled, giving the de- 
tector a particularly good appearance. 

The crystals with which the detector is 
fitted are both stable and sensitive. 

O0 000 


BASEBOARD VARIABLE RHEOSTAT. 


It is generally the aim to limit the 
number of controls on an instrument 
panel and the tuning adjustments are all 
that are usually required. Filament rheo- 
stats are often mounted on the basebourd 
behind the panel and fixed resistances, 
therefore, often take the place of the 
variables formerly used. 


The Loriostat baseboard mounting rheostat. 


It is convenient, however, to be able to 
make an adjustment of the filament cur- 
rent, and provision for this 1s made in 
the Loriostat made by A. W. Stapleton, 
19a, Lorrimore Buildings, Lorrimore 
Street, London, S. E. 17. The resistance 
wire, which is enamel- covered, is wound 
on an insulating rod and mounted with 
ebonite end pieces and brackets. The 
rubbing contact is well designed, spring 
pieces being provided to make firm con- 
tact with all four faces of the slider. 
Good contact is obtained between the re- 
sistance winding and the spring' of the 
rubbing contact. 

This component is well finished, the 
brass parts being nickelled, and has a 
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particularly neat appearance. The resist- 
ance is supplied in values of 6, 15 and 30 
ohms with a current carrying capacity of 
1.25, 0.75 and 0.6 amperes respectively. 
In addition, models are obtainable in 
which any number of rheostats up to 6 
are assembled side by side for individu- 
ally controlling the filament current of 
each of the valves in a multi-valve set. 
O 00 0 
SHORT-WAVE SUPERSONIC 
RECEPTION. 


The performance of a superheterodyne 
receiver depends essentially upon the de- 
sign adopted for the intermediate coup- 
lings and the home constructor can be 
assured of obtaining success with his set 
if he incorperates a unit embodying the 

„ H.F. transformers already connected up 

to, the associate valve holders. ö 

„ 4%he MeMichael five-valve supersonic 
unit, a product of L. McMichael, Ltd., 
Wexham Road, Slough, Bucks, is already 
well known to many readers. It can now 
be readily adapted for short-wave recep- 
tion and a blue print is obtainable show- 
ing the circuit adaptions necessary for re- 
ception on the wave band of 25 to 100 
metres. An autodyne circuit is employed 
in which the first valve serves as detector 
and local oscillator. 

The blue print shows the use of a 
* Dimic coil loosely coupled to a “ Uni- 
mic” coil connected to an external aerial, 


as apart from the usual tuned frame. 
O0 000 


NEW GEARED COIL-HOLDER. 

There are comparatively few coil- 
holders which are suitable for mounting 
either on the front of the receiving set or 
if mounted behind the panel can be oper- 
ated by a knob from the front. The new 
Critic coil-holder of Franklin and Free- 
man, Ltd., 13, Appold Street, Finsbury, 


The Critic coil holder fitted with worm 
and segment gearing and a reversing 
action, for the fixed coil. 

London, E.C.2, is arranged for mounting 
either in front or behind the instrument 
panel and is supplied with an extension 
handle so that it can be mounted, if need 
he, well behind other apparatus. The 
moving holder is operated through a 
worm and segment, backlash being pre- 
vented by a strong spring action which 

holds the pinions firmly in mesh, 

If any system of reduction gearing is 
incorporated for providing critical con- 
trol there is always the danger of strain- 
ing the epinions when the limit of 
movement is reached. In this holder, 
however, the worm slips on the segment 
Then the holder is up against the stops. 
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Contact with the two holders is picked 
up from four screws attached to the side 
members and the use of flexible leads to 
the moving holder is avoided. Tinned 
soldering tags are supplied. The worm 
and segment drive are not in contact with 
either side of the moving holder and the 
operating shaft can be handled without 
introducing capacity effects. The fixed 
coil-holder can be revolved so as to re- 
verse the direction of capacity coupling. 

The many refinements which have been 
introduced appear to add nothing by way 
of giving the coil-holder a complicated 
appearance. The ebonite parts are not 
mouldings, but are cut from ebonite rod 
and sheet cleanly finished and polished. 
The metal parts are nickel-plated. 


One-hole fixing is provided in addition 
to mounting by means of the four connect 


ing screws. 
0000 


BASEBOARD RESISTANCES. 


The Bedford Electrical and Radio Co., 
Ltd., 5-22, Campbell Road, Bedford, have 


The Peerless baseboard mounting resis- 
tance with interchangeable resistance 
units. A spring contact is also supplied 
for inserting under one of the terminals 
for short-circuiting a portion of the 
winding. 
recently introduced a baseboard mounting 
resistance arranged so that spools of 
various resistance values can be inter- 
changed. 

The terminals, together with 
connecting tags, are mounted on 
a clean moulding for screwing 
down to the baseboard, while 
the resistance wire is carried on 


a hard fibre strip and terminated 
on eyelets. When changing 
valves it is almost an equally 
simple matter to slack off the 
holding-down terminals and substitute a 
suitable resistance unit. A spring blade 
contact is supplied with each resistance, 
which may be clamped down under one of 
the terminals and serves to short circuit a 
portion of the winding to provide a criti- 
cal resistance control when required, 
O0 00 30 


H. T., I. T. VOLTMETER. 


It cannot always be inferred that a fall- 
ing off in the performance of a receiving 
set is due to the discharge of a high or 
low tension battery, though the cause of 
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TA 
poor results by way of ra 
or falling off in Taits 15 is usually 
the accumulator having becomedis 
or the voltage of the high tensa 
having fallen. a 


Some indication as to he o 5 
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A new t 
has just been put on 
General Electric Co., Lid., Magnet 
Kingsway, London, W.C.2. iE 
as a 20-volt unit, the tubular oiis 
carried in a durable wood crate 0 
fitted with plugs and sockets amm 
able to accommodate a numi 
for setting up a high voltage 
The capacity is 250 


at a discha 
Cylindrical g 


the crown of each cell. + 
Every care has apparently de® 
the accumulator as 100 

possible, and if the instruct asl 


to re 


useful 
Two scales are reading 
7 and 120 volts. 

the batteries is therefore es 15 
to meet this requirement A, H. 
Ltd., Tunstall Road, Croydon, har 
troduced a pocket type two range 
meter. ; 3 
7 and 120 volts, the nadine bag 
an volts, th ings being fo 
to be accurate on both the high ad 
voltage ranges. The instrament, 
nsive, is of the watch iy 
a nickel- plated finish, and is fte 
a pair of plugs for the twon 
ranges. 
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give unvarying service with 1 


trouble. 
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The new 20-volt unit of the General trie | 
pany’s high tension accumulator batte 


7 of 15 illian 
separators are inserted between the 
Tappings are provided at the janet 
tween the cells, and filling is re 
by the aid of a glass 
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The following abstracts are prepared, with the permission of the Controller of H. M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Ia. each. 


Resistanca Controlled Reaction. 
(No. 260, 359.) 
Application Date, July 31st, 1925. 


N. H. Clough describes in the above 
British Patent a method of controlling re- 
action by a variable resistance. The 
illustration shows an ordinary single-valve 
reaction circuit in which the input circuit 

consists of an inductance L, tuned by a 
condenser C, tightly coupled to a reaction 
coil L, The usual grid condenser and 

. leak are shown at C, R, and the tele- 

< phones at T. The coupling between L, 
and L, is sufficiently great to cause oscil- 
lations to be generated, the coupling, of 
course, being fixed. Variably coupled to 
the inductance L, is another inductanee 
L, shunted by a variable resistance R.. 
This resistance-controlled circuit consists 
of one or more turns of resistance wire 
or it may be one or more turns of copper 


a 
. ' Resistance-controlled reaction. 


wire shunted by a resistance. The. speci- 


fication is fairly detailed, and shows 
various constructional arrangements 
which are found to be useful. 
0000 
Neutralising Magnetic Coupling. 
(No. 260,324.) 


4 pplication date, July 2nd, 1925. 

P. W. Willans and the Igranic 
Electric Co., Ltd., describe in the above 
British Patent a method of neutralising 
magnetic coupling existing between the in- 
put and output circuits of a valve ampli- 
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fier. Reference to the accompanying illus- 
tration shows a valve V provided with a 
tuned input circuit L,, C,, and a similar 


output circuit L,, C, Normally, the 


Circuit for neutralising magnetic 
coupling. (No. 260,324.) 


position of the two inductances is such 
that there is an appreciable magnetic 
coupling between the two, sufficient to sus- 
tain the generation of oscillations. The 
effect of this coupling is neutralised by 
the inclusion of two auxiliary inductances 
L, and L,. The inductance L, is tightly 
coupled to the inductance L,, and the in- 
ductance L, is similarly coupled to the 
inductance L.. The number of turns on 
the auxiliary inductances L, and L, is 
smaller than that of the main inductances 
L, and L,. The inductances L, and L, 
are connected to form a closed circuit, 
and are arranged so that potentials trans- 
ferred from the output to the input cir- 
cuit tends to oppose any regenerative effect 
between the two circuits. A further 
feature. of the invention is the earthing 
of the two inductances L, and L.. 


0000 


Neutralising Capacitative Coupling. 
(No. 260, 325.) 
Application date, July 2nd, 1925. 


The above British Patent, granted to 
P. W. Willans and the Igranic Electric 
Co., Ltd., is very similar to British Patent 
No. 260,324, in which is described a 
method of neutralising magnetic coupling. 
The present invention, however, relates 
to the nevtralisation of capacitative coup- 
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ling, which is brought about through 
inter- electrode capacity or stray capacity 
in the circuits. The arrangement is 
shown in the accompanying illustration as 
applied to a two-stage high-frequency 
amplifier. Two valves V, and V, are 
connected through the usual tuned cir- 
cuits, the input of the system being an 
inductance L, tuned by a capacity Ci. 
The anode circuit contains an inductance 
L, tuned by a capacity C.. The anode 
end of the inductance L, is coupled 
through a capacity C, and a grid leak R 
to the input of the valve V,. An induct- 
ance L, tuned by a condenser C, is in- 
cluded in the anode circuit of the valve 
V,, and the three oscillatory circuits are 


tuned substantially to the same fre- 
quency. The stabilising arrangement 


comprises three inductances L,, L, and L,, 
which are respectively coupled to the in- 


Circuit for neutralisin 
coupling. (No. 260,325.) 


capacity 


ductances L,, L, and L,. One side of the 
inductances L,, L, and L, is common, 
while the free ends of L, and L, are 


joined through a Sapay C,, and the free 


ends of L, and L, are joined through 
another capacity C,. The direction of the 
windings of L,, L, and L, is so arranged 
with respect to the inductances to which 
they are coupled that the potentials in- 
duced by them into the main oscillatory 
circuits tend to oppose those which are 
introduced by regenerative effects. 
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Stabilising Amplifiers. 
(No. 260,321.) 
Application Date, June 20th, 1925. 


The above British Patent granted to 
G. M. Wright and S. B. Smith relates to 
stabilising amplifiers of the neutralised 
type, two circuital arrangements being 
shown in the accompanying illustration. 
The specification points out that although 
a stage of high-frequency amplification 
may be perfectly balanced, secondary os- 
cillations may be produced which pass 
from one tuned circuit through one valve. 
through the second tuned circuit and the 
second valve and back to the first circuit, 
the balancing condensers in no way pre- 
venting the occurrence of these oscilla- 
tions. The essence of the invention lies 
in the use of series resistances, which pre- 
vent the secondary oscillations from occur 


Stabilised amplifier system. 
(No. 260,321.) 


ring. One circuit shown is a two-valve 
push-pull amplifier, in which the input 
circuit consists of a centre tap inductance 
L, tuned by a condenser C,, while the 
output circuit includes a centre tap induc- 
tance L, tuned by a condenser C,. The 
anode potential is supplied through the 
centre tap of the inductance Ii, and the 
centre tap of the inductance L, 1s taken 
to the filements and earth. The ends of 
the tuned cireuit L, C, are connected to 
the two anodes A, and A,, while neutral- 
ising. condensers N, and N, are connected 
between the anode of one valve and the 
grid of the other respectively. The 
secondary oscillations are stopped by the 
inclusion of resistances R, and R, in the 
two grid leads, f.e., in series with the 
grids and the end of the input circuit. 
A single-valve arrangement is also shown 
in which the input is an inductance L, 
tuned by a condenser. C, with an anode 
circuit consisting of an inductance L, 
tuned by a condenser C.. The input po- 
tential is connected through a tapping, 
while the remote end of the anode cir- 
cuit is connected through a neutralising 
condenser to the grid of the valve. Stabi- 
lising resistances R, and R, are inserted 
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as shown. For the system to be stabil- 
ised the product of the valve capacity 
and one resistance must be equal to the 
product of the nentralising capacity and 
the other resistance. 
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Neutralised Amplifier. 
(No. 280, 086.) 
A pplication date, July 20th, 1925. 


The problem of stabilising a single 
stage of high-frequency amplification is 
not very difficult when the valve capa- 
cities are neutralised according to well- 
known methods. When, however, a 
series of stages is employed the 805 
blem is not so easy, since the whole 
system frequently tends to oscillate very 
readily, although each stage may be 
neutralised. H. J. Round describes in 
the above British Patent a modification 
in which this difficulty is overcome by the 
use of alternate astatic and non-astatic in- 
ductances in the anode circuits. The ar- 
rangement of the valves V.. V, and V,, is 
shown in the accompanying illustration. 
Here the input of the first valve comprises 
an inductance L, while the anode circuit 
contains an astatic inductance. This in- 
ductance comprises two parts L, and L, 
wound in opposite directions. The centre 
tap is taken to the usual high tension sup- 
ply B, and the two portions are tuned by 
a condenser Ci. The anode end of the 
inductance L, is connected through the 
usual coupling condenser C, to the grid 
of the valve V.. The free end of the in- 
ductance L, is taken through the usual 
neutralising condenser to the grid of the 
valve V.. The anode circuit of the valve 
V, contains an ordinary centre tap in- 
ductance L.. L.,, the anode end of which 
is coupled by a coupling condenser C, to 
the gril of the next valve V.. the free 
end again being taken through the usual 
neutralising condenser C, to the grid of its 
own valve. Similarly, the anode circuit 
of the next valve contains another astatic 
inductance L.. L., the arrangement being 
continued with alternate astatic and non- 
astatic coils. The actual inductance 
value of the halves of the astatic coils is 
much greater, of course, than the halves 
of the ordinary centre-tap coils, since the 
mutual inductance between the two is con- 
siderably less, and more inductance is 
required to enable all the anode circuits 
to be tuned to the same frequency. 
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(No. 258,931.) 
%. Date, June 2th, 1925. 

A system of utilising the electric is: 
supply is described in the above Bm: 
Patent Specification by S. Iredale. Tr 
accompanying illustration shows a saab: 
circuit for the utilisation of directora 
supply. The supply mains shown at [> 
are taken through two protecting {usaf 
to a resistance R, which controls th fe 
ment current, and a floating battery! 
which is connected across the filament sa- 
ply at LT. The value of the risa: 

1» Of course, is adjusted so that E è 
livers a suitable charging curren tet 
accumulator, this current further beir; ` 
the same order as that taken by the + 
Another resistance R,, from shid. 
high tension supply is obtained. i e 


Circuit for s 
rent from D.C. 


L.T. and H.T. cr- 
pics, Hes (No. 258,931.) 


nected across the supply mains, asd | 
provided with tapping points X. I. 4 
from which alternative high-tension n: 
ages can be obtained. The two appi 
points X and Y are shunted by smooth: 
condensers C, and C., the alternative bs: 
tension voltages being available at M, N 
and O0. In order to prevent a sbr 
circuit occurring through the earth ot 
nection of the set, a high-insulation of \ 
denser is placed in series with the es 
lead. 2 

The specification also shows 2 Sm 
circuit, in which the supply is obtsm. 
from A.C. mains, which are coaec* 
through the usual rectifying devices + 
smoothing circuits. both for filament «s 
high tension supply. 
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Questions should be concisely worded, and 


A Simple Three-valve Broadcast 
Receiver. 

“Till you please give me a diagram of 
a three-valve receiver which is to 
include a tuning unit with reaction 
and two low-frequency transformers? 

V. ST. G. 

The diagram will be found on this 

age, and includes the components men- 

oned. An aerial tuning condenser C, 

f 0.0005 mfd. is used in parallel with 

de tapped aerial tuning coil. Valve V, 

the detector, and has a grid condenser 

„ of 0.0002 mfd. and grid leak R, of 

„5 megohm. These values are used to 

Aiminate detector distortion so far as is 

ossible. 

In the anode circuit of the detector is 

ae reaction coil, the primary wiuding of 

, by-pass condenser C, of 0.001 mfd., 

nd a battery by-pass condenser C., of 

mfds. Valve V, can be of the type 
aving an amplification factor of 15 to 

J), and T, should have a primary in- 

uctance of 50 henrios or more; in other 

‘cords, a low ratio transformer should be 


— 
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used. If the transformer is of the type 
which has a condenser connected across 
its primary terminals, fixed condenser C, 
will not be required. 

Valve V, may be of the low or high 


impedance type, depending on the quality 


and amplification desired. For the best 
quality V, should be of the low im- 
pedance type and transformer T, be 
similar to transformer T,. The largest 
valve that can be worked from the exist- 
ing anode and filament batteries should 
be used at V,; a suitable valve would 
he one having an amplification factor of 
about 3. Condenser C, should have a 
capacity of about 5 mfds. 

The grid battery GB will have to be a 
large one to suit the last valve. It may 
be of 15 to 25 volts, depending on the 
valve and the anode voltage used. V. 
will require a smaller grid bias voltage, 
perhaps one-half or one-third of that 
applied to the last valve. 

It will be seen that only one filament 
rheostat R, is required, and this may 
have a resistance of 2 to 5 ohms. 


three-valve broadcast receiver with transformer coupled 


: frequency stages. 
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Life of Grid Bias Batteries. 


I am told that the normal life of a bat- 
| tery used for biasing the grida nega- 
tively is about one year. Is this cor- 
rect or should I continue to use the 
battery until distortion begins? 

L. C. E. 


The life of a battery used to apply a 
negative potential to the grids of ampli- 
fying valves is practically, the shelf life 
of the battery; that is; the life the bat- 
tery would have when stored, for instance, 
in a cupboard and not connected to a 
circuit. This depends a good deal on the 


construction of the battery, and a year 


is considered an average life, although 
sometimes the voltage falls appreciably 
in a shorter period. 

It is not always satisfactory to judge 
the condition of the grid bias battery by 
the absence or otherwise of distortion, 
for the simple reason that the distortion 
introduced by a failing grid battery will 
take place so gradually that the ear will 
not detect it, until the grid bias has 
reached a value very different from 
normal. 8 

The shelf life referred to above may 
not be very different from the life of a 
similar battery supplying current to a 
load ; in fact, it is often beneficial to pro- 
vide a small load in the form of a grid 
leak. Such a load having a value of, 
say, 1 megohm, will take only a minute 
current—l microampere per volt to be 
exact—and is worth connecting when the 
grid battery is a large one. Sometimes 
it is said that the slight leakage of a 
paper dielectric by-pass condenser pro- 
vides a useful load; but the magnitnde 
of such a load is not known in the 
majority of instances. _ 
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Everyman-iour H. F. Transformers. 


Js it absolutely essential to wind the high- ` 


frequenc transformers recently de- 
scribed in this paper for use in the 
“Everyman” receivers with 27/42 


silk covered Litz wire, or may I use. 


. 9/36 enamelled covered Titz? S. P. 


The gauge of wire, number af strands, 
and to some extent their covering, ‘sa 
matter of great importance, Lita wire, 
having 27 strands of No. 42 gange wire, 
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was used in the H.F. 
ferred to for a very definite reason. It 
has been found by calculation and by 
measurement that for a coil 3in. in dia- 
meter and having an inductance of be- 
tween 200 and 300 microhenries there is 
one size of Litz wire which gives superior 
results, and that size is 27/42. 

A cable having 81 strands is very 
slightly better but not in proportion to 
its cost. 

No. 27/42 wire was therefore used be- 
cause it is the best size that can be used, 
and a properly designed transformer em- 
ploying this Litz gives an amplification 
greater than that which can be obtained 
when another size of Litz is used in the 
construction. The amplification is several 
times greater than when ordinary solid 
Wirg is used on the same size of former. 

If only remains to be said that certain 
stranded cable, according to the gauge of 
the§ wire, and the number of strands, 
givés results inferior to solid wire. It 
is therefore of the utmost importance 
that Litz of the size specified should be 
used. To use Litz having a different 
gauge of wire or number of turns is to 
ask for trouble, for amplification is re- 
duced and selectivity is greatly impaired. 
A suk insulation is recommended, as con- 
siderable difficulty is often experienced 
with enamel insulated Litz, particularly 
when the strands are of fine wire. 
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Choke-condenser Coupling. 
lire a choke-condenser’ coupled low- 
frequency amplifier and am limited in 
my choice of output valves by the 
necessity for using a two-volt fila- 
ment heating accumulator and a 120- 
volt anode battery. Loud paseages in 
music are frequently badly distorted ; 
is there a remedy for this? J. E. 


If the grid bias applied to the output 
valve has the correct value, occasional 
loud signals are probably overloading it. 
As a result, the negative half waves of 
the signals sweep over the curved foot 
of the anode-grid characteristic of the 
valve, while the positive half waves make 
the grid positive and set up grid cur- 
rents. The distortion produced by 
overloading such as this is very un- 
pleasant. Steps should be taken to lower 
the input voltages to the last valve, 
and the general results will undoubtedly 
be improved by increasing the grid bias a 
little. N 

Of the two distortions—that due to 
hottom bend rectification and that due 
to the flow of grid current occasional 
bottom bend rectification can usually be 
tolerated, as it will only occur during 
loud passages. Grid current produces a 
distortion lasting longer than the corre- 
sponding anode bend distortion, owing to 
the charging of the coupling condenser 
and the time required for the charge 
accumulated to pass to the filament 
through the grid leak. This is why it 
ig wise to bias the grid a little more 
negatively than an inspection of the 
ordinary static characteristics will in- 
dicate. 

Much can be done by reducing the size 
of the coupling condenser and grid leak, 


transformers re- 


Method of connecting a choke-condenser 

coupling to the output valve of a set. A 

choke Lz is used instead of the more usual 
grid leak. 


but naturally these values cannot be re- 
duced too much or frequency distortion 
will become pronounced. 

It is often distinctly beneficial to re- 
place the grid leak by a low-frequency 
choke coil of high imductance and low 
self-capacity, as indicated in the dia- 
gram. Here L, is the anode choke coil, 
C, the coupling condenser, L, the grid 
choke, and GB the grid bias. Coupling 
condenser C, should preferably be of 
large capacity, such as 1 mfd. 

000 0 


A Peculiar Fault. 


I have a three-valve resiatance-capa- 
city coupled receiver, which is used 
for the reception of the local station 
and Daventry. A resistance-capacity 
coupled set is used because I thought 
that with it I should be sure of 
having the very best quality of re- 
production. Instead of this I find 
the reception varies in a slow, peri- 
odic manner, and if I connect a 
miliammetcr in the negative anode 


BOOKS FOR THE 
HOME CONSTRUCTOR 


„Fw... A SERIE 
Issued in conjunction with Tie Wireless World.“ 
— 


“ THE HOME CONSTRUCTOR'S 
EASY-TO-BUILD WIRELESS SETS," 
by F H. Haynes. Price 1/6 net. By Post, 19. 
“TUNING COILS AND METHODS OF 
TUNING,” by W James. Price 2/6 uet. 
By Post, 2/10. 

“HOW TO BUILD AMATEUR VALVE 
STATIONS,” by P. R. Coursey, B.Sc. 
Price 1/6 net. By Post, 1/8. 


“THE CONSTRUCTION OF AMATEUR 


VALVE STATIONS” by Alan L. M. Dou] s. 


Price 1/6 net. By Post, 1/8. 


“THE HOME CONSTRUCTOR'S 
WIRELESS GUIDE,” by W. James. Price 
3/6net. By Post, 3/9. 

“MAST AND AERIAL CONSTRUC- 
TION FOR AMATEURS," F. J. 
Al xs LE v, A. M. I. C. E. Price 1/6 net. By Post, 1/8. 


Obtainable by post (remittance with order) from 

ILIFFE & SONS LIMITED, 

Dorset House, Tudor St., London E. C. 4. 
or of Booksellers and Booxstalls 


. expression ‘‘ air-spaced coils and 37 
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battery lead the needle inps, 
fro all the time. How cm | +: 
this, and what is the cow ii 
trouble ? ye 


The fault which you have deria, 
not new hy any means. The ample ; 
designed to magnify the very lor + 
quencies as well as the highs f 
quencies, with the result that sb: 
resistance anode battery provides 2 
cient coupling between the 1 
up oscillations of very low irge 
This can usually be cured by et- 
a large condenser, such u d 
10 mfds., across the anode battar ` 
the anode circuits are all connected : 
the same voltage or across the ax‘ 
battery joined to the last valve ff é: 
ferent voltages are used for the wr 
stages. 

Another method of curing this >: 
remove the coupling condenser sé 
ing the anode of the first valve u 
grid of the second, and to cm 
another condenser having a mix‘ 
electric and a much smaller ax: 
than the one now used. As th r: 
leaks used are of 0.5 megohm, the v- 
coupling condenser can have a g. 
of about 0.005 mfd. This will cut èr 
the amplification of the very ke ‘+ 

uencies somewhat and tend to sists 
the receiver. It is recommended 
both methods be adopted. 

A cure is usually effected by ce 
ing a L.F. transformer between ʻia + 
tector and first IL. F. valve in place & 
resistance-capacity coupling. If 1 8.4 
transformer is used, quality wil :* 


suffer, and the amplification vil 
greater. 
0000 
Low Loss Lunacy. 


Tt would appear that the lor don ca. 
which has held gway for some ts: ' 
now being carried to the ha 
absurdity since I hace recently “4 
an advertisement of a lowie = 
speaker. Would not an expt’ 
such humbug be of great bern’ 
the progress of wireless? J. 4 

So far from the description of `+ 
bug being merited by the loudsæ:" 
you mention, it is the very thing ce 

and A its „ i 

duced a really low-loss loud-speašer . 

are worthy of the highest comment 

In view of the fact that the effet 

the average loud-speaker is «ly aes 

per cent., or, in other words, ite ©’ 

are 99 per cent., it is evident th! + 

need for a “low-loss ” loud-speaber > ' 

verv real one. l 

We think that you are confusing U. 
meaning of the expression lo 


1a 


imagining that it is svnonymous un 


l 


condensers. In reality, of cour. 
expression is merely a “serambi 
method of saying “high-efciemy. * 
the advertisement which yon mestr 
would probably run mach les ra 
misunderstanding and ridicule if 12 
tised a high-efficiency loud-speaker. 
Wireless users have become = | 
prone to think that low-loss appie « 
to air spacing of an indata" 
skelton formation of a variable 
denser. 
a) 
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1 | 
. S.T. VALVES 
J ARE OBTAINABLE FROM THE FOLLOWING FIRMS. 
| | DO NOT LET YOUR RETAILER PUT YOU OFF. 


LONDON, East Central: Melhuish, Ltd., 50, Fetter Lane; 3, Crow St. EDINBURGH: Baird, 33, Lothian St. EMS- 
Munday, 45, Eastcheap; Mundav, Watling St.; Wood, 2, Copthall WORTH: Mitchell, Stein Rd., Southbourne. EXETER: 
Court. North: Ambridge & Son, 281, High Rd., Tottenham: Pincott, 91, Queen St. GLASGOW: Blackadder, 107, Union 
Bartlett's Wireless Service, 265, Green Lines, Harringay : Dawson, St.; Radio Accessories, 192, Buchanan St.: Robb Bros., 69a, 
227, Ball's Pond Rd.; District Light Supply, 43, High Rd., Wocd West Nile St. ; Electrical Ohms, Ltd., 6, Bridge St. GOSPORT : 
Green; Hall, 91, Fore St.; Henson Littlewood, Church End Woodford, C. W. Depot, N. Cross St. GLOUCESTER : Radio 
Radio Depot, Finchley : Hollands, Queen's Parade, 659, Green Electric Co., 3, Commercial Rd.: Williams & Co., 35, Westgate 
Lanes ; JacksoA Wireless Service, 126, High Rd., S. Tottenham: St. GRIMSBY : Turner, 3, Corporation St. HALIFAX: 
Morris, 9, Station Rd., Finsbury Park; Palmers Green Radio Ambler, 3, Old Market, Woolshops. HARROGATE: Ideal 
Service, Ltd., 15, Melbourne Parade; Reflex Radio Co., 102, High Radio Shop, 8, Lowther Arcade. HITCHIN: Shadbolt, 6, Tile- 
St., Stamford Hill, N.16; Socks, !30,Kentish Town Rd. North-West: house St. HOLYHEAD : Holyhead Motor Co., Kingsland Rd. 
Booker’s Sports Stores, The Parade, Golders Green; Coles, 70, Park HUDDERSFIELD: Wood, 37, Westgate ; Eastwood, High St. ; 


Rd. South-East : Bacon & Co., 449, London Rd. „Thornton Heath; Taylor & Co., Macaulay St. HULL: King & Co., Electric Dept. 


Dulwich Cycle & Carrier Co., 356, Lordship Lane, E. Dulwich; IPSWICH: ‘Ipawich Wireless Co., St. Matthew's St.; Boddy, 
Mitchell’s Electric & Wireless, 182, Rye Lane, Peckham ; Pastimes, Page & Co., 27, St. Peter's St. JERSEY : Jersey Electric Service 
Walworth Rd.; Phanix Wireless Supplies, 314, High Rd.. Co., 21. Charing Cross. KIDDERMINSTER: Russell, 106, 
: Radio Supply Stores, 574, Old Kent Rd.: Scratchleys, Ltd., Blackwell St. KING’S LANGLEY: Sands, High St. LAN- 
1 High St., Fhomton H Heath ; Woolwich Radio Supplies, 22. CASTER: Jones, 7, James St. LEEDS: Direct Wireless Co., 
New Rd. South-West : r, 18, Royal Parade, London Rd.. 83, Vicker TAg Ingleby, l. Albion St.: Riche, 20, Queen's Arcade. 
W. Croydon; Alpha Mfg . Co., 26, High Rd., Balham; LEICESTER: Griffins, Ltd., 51, Tudor St.: Wathes & Co.. 86, 
Arthur 's Wireless 8 5, he Arcade. Victoria St.; Economic High St.: Scientific Wireless Stores, 23, Humberstone Rd. 
Lighting Stores, 24, Fulham Palace Rd. ; Goddens, 298, High Rd., LEVENSHULME: Peacock, 169a, Stockport Rd. LEWES: 
Streatham; Premier Supply Co., 20/24, High St.. Clapham; County Garage Eng. Works, 170, High St. LIVERPOOL: War- 
rnitchett’s Cycle and Motor Stores, 139/141, Merton Rd., Windle. brick Bros., 5, Cook St. Arcade. LLANELLY: Thomas, Optician, 
don; A. Sacks, 336, Lillie Rd. Fulham Cross; Shipton, 27 Tothill Lucania Bldgs. LONDONDERRY : McDowell, Strand Rd. 
St.; Wireless and Light Supplies, 155, Balham Hill. West: LOWESTOFT: Parish, 82, High St. MACCLESFIELD : 
i Bailey & Perkins, 138, South Ealing Rd ; Economic Electric, Ltd., Newman, 34, Chestergate. MANCHESTER : Brown & Co., 22 
8 19 Fitzroy Sq.: Foot & Sons, 108, North End Rd., W. Kensington: Corporation St.; Lomax, 15, Trafford Rd.: New Radio Service, 
ig Jones & Noyes, 164, Railway Approach, Shepherd's Bush; Raie 47, Grafton St.; Potts, 3, Albert Place, Bridge St.; Lloyd, Auden- 
a Mfg. Co., 7, Fulham Palace Rd.: Smith & Co., 289, Edgware, Rd. shaw. MARGATE : Kings Wain, 272, Northdown Rd. NEW- 
4 West Central : Wooldridge, 26, Lisle St. ABERDEEN: Wire- CASTLE: Owen, 2, Northumberland Rd. NEWPORT : Gold- 
less and Electric Eng. O., 39, Bridge St. ACCRINGTON: smith & Co., 8 and 9, Queen St. Place. NEWQUAY: Sowell, 
Somerville, Ltd., 45, Abbey St. ALTRINCHAM: Brown, |. Station Rd., Bugle, Newquay. ee Cowell & 
[ye Moss Lane. ASHFORD: Hayward & Sons. AYR: Fairburn, Wyatt, 47, Abingdon St. NORWICH: Bennett, 40, Exchan 
Ltd., 181, High St. BATH: Bath Electrics, Ltd.. George St.; St. NUNEATON : Parker, 44, Church St. OLDBURY: 
Stanley Hargrove, Gay St. BELFAST: Moffatt, Ballynafeigh; Sanders’ Stores, Market Place. OLD NORMANTON: Dale, 
Patterson, 13/15, Bridge St. BETHESDA: Owen, House Fur- Post Office. OXFORD: Gillman & Co., 107, St. Aldate’s ; 
nisher. BEXLEY HEATH : Bexley Heath Elect. Co., 167, Broac’- King, 87, St. Aldates. PLYMOUTH: Lazenby, 29, Old Town 
way. BIRMINGHAM: Baldwin & Co., 1078, Warwick Rd., St. PRESTATYN: Haworth, Kingsway House, Vic. Rd. 
Acocks Green; Beeby, 25, Winson Green Rd.; Birmingham Co- PRESTON: Billy's Wireless, 19, Friargate : Central Wireless 
operative Society, 129, Gt. Brook St.: Booth, 19, John Bright St.: Stores, 115, Lancaster Rd. RHONDDA: Davies, Chemist, 
City Radio Service, 226, Warwick Rd. Greet ; County Cycle & Tonypandy. ROCHDALE: Premier Motors, Ltd., Town Head 
Motor Co., 200/1, Broad St.; Dale End Radio Electric Co., 100, Garage, Yorkshire St. RUSHDEN: Clipson Bros., 131, High 
Dale End: Hockley Brook Electric Co., 9, Hunters Rd.; Omnia- St. SAFFRON WALDEN: Wallis. High St. SALISBURY : 
phone Co., 67, George St.; Welrose, 44, Church St. BLACK- Radio Services, 2, Winchester St. SCARBOROUGH: Bell, 
B : Shaws, 49, Larkhill. BLACKPOOL: Moore, Trocadero Seamer. SHEFFIELD: Ashton, ltd., Norfolk St.: Glossop, 
Bldgs., ‘Central Beach, BLOXWICH: Tomkinson, 222, High 7, Norfolk Market Hall. SLOUGH: General Distribution Co., 
St. BOLTON: Grimshaw Radio Co., Market Hall; Thomasson 22, High St.: Nelson Engineering Co., 87, Wellington St. SOUTH- 
Bros., 298, Chorley Old Rd. BRADFORD : Dobson, 475, Man- END: Coyle, 134, London Rd. SOUTHPORT : Storry's. 144, 
chester Rd.; Wood, 57, Park Rd. BRAINTREE: Nicholls Eastbank St. STOCKTON: Farriday, Arcade Wireless Shop, 
Bros., 149, High St. BRENTFORD: Biggs & Sons, 38, High High St. STOKE-ON-TRENT: Bew, Electrical Engineer. 
St. BRIDLINGTON: Doughtys, Ltd., 8, Manor St. BRIGH- STOWMARKET: Godding & Son, Ipswich St. SUTTON- 
TON: Galliers, 32, St. James St.; Newman & Sons, 43, Upper IN-ASHFIELD: Hanstock, Forest St. SWANSEA: John & 
St. James St.: N. R. Phelps, 54, Queen's Rd. BRISTOL: Brown Sons, Newton Rd. TAMWORTH: Garbutt, Mcasham. 
& Sons, 12, Narrow Wine St. CAMBRIDGE: Carter Bros.. THORNTON regi tte Bacon & Co., 449, London Rd.: 
Newmarket Rd.: King & Harper, Ltd., 6, Bridge St.: Morley & Scratchleys, Ltd., III, High St. TORQUAY : Crocker, 40, 
Duke, 46, King St. CARDIFF : Garelick, 45, Wood St. CHAT- Reddenhill Rd. WEDNESBURY : Hill & Co., 13/14, Lower 
HAM: Radio Supply Co., 22, Medway St. CLACTON-ON- High St. WEST HARTLEPOOL: Alton, Picture House, Stock- 
SEA: Due, 60, Rosemary Ave. COATBRIDGE: Coatbridge ton St. WESTON.-SUPER-MARE : Greenslade & Co., High 
Cycle Depot, 731. Bank St. CONGLETON : C. W. Whitter, St. WICTO WN: C. Mair. 23, Victoria St. WINDSOR : 
26, High St. COVENTRY : C. Payne, 26, Earls St.: Salmon, Wellman Bros., 59, St. Leonard's Rad.; Atkins & Powell, 48, Thomas 
Spon End Works. CREWE: Wistonia Motor Garage, "Wistonia. St. WORCESTER: Bullock, Premier Bldgs., Barbourne Rd. 
DERBY: Derby Co-operative Society Albert St.; Jolly & WORTHING: Wade's Garage, Chapel Rd. YORK: Whitelock, 
Cowlishaw, 6l, East St. DOUGLAS, 1.0.M. : Express Photo- Tholthorpe; Kay & Co., 6, Blake St. 
graphic Service, 44, Athol St. DUBLIN: Irish Radio Stockists, 
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THOUSANDS CAN TESTIFY 


RICHARDSON'S PATENT NON-DIRECTIONAL 


PERFEX 


PATENT NO. 216657. ALBO PROTECTED ABROAD, 
IMPROVE SELECTIVITY, VOLUME, RANGE 
AND REDUCE INTERFERENCE. 

ASK THOSE WHO USE THEM. 
GO/- complete with downlead. Postage U.K. 1/3. 
MASTS 16ft. 20,- 22/t. 30 /- BRACKETS 28 /- pair. 

Obtatnable from all goot Wireless Dealers. 


WIRELESS APPARATUS LTD. * N 


ULTRA LOW Lt 
Collector, reel preci po | 
NEW VERNIER DIAL 


eduction Ratio | 


Can 6¢ waed on any type of Cosdramr 


uA } tpindl: 
The FORMO COMP 
Crown Works, Cricklewood, R. N.. > 
"Pheat: Ea 
Manchester: Mr. J. B. Leres, 23, Harts 
Levenshulme. Phone: Heston Beer t 


H.T. UNITS 


SCRAP DRY BATTERIES! 


obtaining H.T. Ourrent from Electric Supply Mains (D.C. & A.C.) 
sd by just attaching adapter to Electric Light Lampholder ! 


AA LOUD SPEAK 
| LOUD SPEAKER 
Horn and Base which is 
made to fit any gramophore 
attachment, including the 
Lissenola T. M. C. and other 
Loud Speaker Units. No 
fittings are required es the 
base of the instrument is 
made in such a manner that 
all units can te immediately 
fitted with the rubber con- 
nection provided with them. 
It hasa 14“ flare and stands 
21“ high, and can be supplied 
in all- Polished Aluminium 
finish, Chocolate with 
Polished Aluminium Tone- f 
arm, or Black with Polished PRICE 
Aluminium Tonearm. 21/- 


complete 


SEAT! 
4 SOUND ! 


Model 2A D.C. Model 2A—-A.C, 


EKCO 


THE QUALITY UNIT 


| AT THE 
LOWEST COMPATIBLE PRICE! 


ILLUSTRATED FOLDER FREE. 
UNITS TO SUIT Obtainable from all the leading 
ALL SETS ‘from 42/ 6 Wireless Stores or direct frome 


(DEPT. w., 513, LONDON ROAD 
EK.COLE L WESTCLIFF-ON-SEA. 


THE M-A-P COMPA! 
246, Gt. Lister St., Birmingh 


SSS a AE a E Se erg Sg 


The range of books published from the offices of “Thermionic Tubes in Radio-Telegraphy and Telephony”: ty 


i The BEST BOOKS on WIRELESS 
X 


à “The Wireless World covers every conceivable phase FF F. Inst. P., A. M. I. EE. Price 1y- ae 
Q of wireless. Below are given a few selected titles. A SY FOR 13/9 a 
X complete list will be sent on request. eE owe Transmitters” by W. Jawes Price g- ot 
“The Thermionie Valve and its Develop ment in Radio Telo- “Calculation and Measurement of Inductance and Capaci”: 
90 graphy aoe 1 Cae YA A. Fugue, M.A., D.Sc., by W. H. Norracx. B.Sc. Price 7/6 net. By Post &-. 5; 
“Contin W. Wirel Tel hy—P 1, W. H “Wireless Telography and Telephony” by H. M. 
Ô Eccizs, DSc. ARCS, MLER Pin 25 u By Tea 25/9. M. I E. E. oe 9/ net. By Post 9/6 =. 
. “Direction and Position Finding in Wireless”: by R Keun, “Telephony without Wires": by R. A. Coursey, D.Sc., Flasi 5 
{ B.Eng., A. M. I. E. E. Price 9/ net. By Post 9/6. . Price 15/- net. By Post 15/6 ke 
9 Obtatnable from all booksellers or direct from the publishers: 
A ILIFFE & SONS LTD., Dorset House, Tudor Street, London, ECA — 


Mention of The Wireless World,” when wriling lo advertisers, will ensure prompt attention. 
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h STEEL PLATE AN IDEAL COMBINATION 


, ACCUM ULATORS : THE “TAPA” JACK. THE “TAPA” TWIN PLUG 
FOR 
: HIGH: TENSION : — 


only 1 / per volt. f 


Absolutely Noiseless. 
i No Acid. No Fumes. 1/3 each. 1/3 each. 


ifetimo. TAPA Pings and Sockets - The finest in the World.” 
Lasts a L fet m TAPA Pines and Jacks maintain the Tapa repatati rat on. 


BATTERIES LTD., REDDITCH | | waiata umm, mia AP ma ERE cots’ 


LONDON SHOWROOMS ; 220 Shaftesbury Avenue, WV. C. E. 


— — 
— — — —— — — 


LISENIN I 


POSITIVE GRIP TERMINALS 


HOWEVER WELL YOU BUILD 


Whether a simple “ two-valver’’ or the Everyman's Super Set, all 
your care in selecting your components and in follo out the 


designer 's instructions not en- 
sure efficiency and trouble-free per- 
formance unless you realise that 


ALL CONNECTIONS MUST BE 
ELECTRICALLY AND 
MECHANICALLY PERFECT. 


POSITIVE GRIP TERMI. 
NALS are electrically and 
mechanically perſict and (a) 
Eliminate faulty and broken 
lead connections; (b) Ensure 
perfect electrical contact; 


Brief Specification. 


The iron core is of ample 
proportions and constructed 
of the purest Stalloy. 


Coils are wound in 3 sections 


on Bakelite bobbins. 


Windings are generously 
dained to give a perfecti 
flat curve at all L. F. 
vibrations i 


Phone: : OXFORD 2978. The whole is carefully insu- 
lated and waxed into its pure 


We have equipped 130 Hos- nickel-silver shield. 
h Wi 8 


(d) Require NO tools to 1 aa and use 
assemble: (e) Dispense with the or ransformer in 
eels. (0 Amend Gn all ous 12 months guarantee. 
the shortest possible time. ; 
There are many more too Curve and full particulars on 
numerous to mention here— application. 
and their uses are unlimited. O FORD) E 

Ph dSockets - > - = 64 Obtainable ofall Radio Dealers. 5 

orketa and Plugs © - 44 Jf your dealer does nol stock L.F. TRANSFORMER 

Apade cnds ` © ` JAL them order direct and give us —ſ 

)ͤ ! ki nd address. Liberal 

r. Ole, ETC, SHOULD BE CROSSED ^N name a Ist Stage 27/6 


AND MADE PAYABLE TO THE CO. discounts to bona fide dealers. 
Sole Manufacturers and Patentees :— 
THE LISENIN WIRELESS CO., 


1d, Edgware. Road, London, W.2. 
Telephone: Tel. Addr-ss: 
Paddington 2734, Poegrip, Padd. London 


2nd .. - 25- 


If unobtainable frorn your 
Local Dealer please write us 
direct 


h = 


Accumulator Charging Costs 
Reduced 95% 


oo 
FACTS THAT WILL SURPRISE 
YOU. To recharge a 6v. 40/80 


Accumulator with a 
GILJAY D.C. 
BATTERY CHARGER 


— — OE 
off power at 11d. per Unit 
Costs approximately 1d. 


FOR CARINETS 


and post to us for FREE list illust rat in Cabinets ar 
shown in Wireless World,” etc., etc., and for vur 
additional Bulletin No. 1. 


Guaranterd 12 months. 
— —— — ease — — 


Any Voltage Supplied 
Thousands Sold. 
JUuatrative Leaflet n vequesi 


ALL BRITISH | 


Sole Manufacturers, 


(Write in block letters please) 


CARRINGTON Mfg. Co., Ltd., 


i i 18-20, Normans Buildings, Mitchell Street, 
| Central Street, London, E.C.1. 
| Trade enquiries especially invited. 
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All Polished with new enamel that gives a glass hard surface 

that cannot be soiled or scratched. Ebonite or Radion Panels 

Supplied and Perfectly Fitted at low extra cost. SENT FREE.— 

Catalogue of Standard Wireless Cabinets in various sizes 
and woods. 


THOUSANDS OF SATISFIED CUSTOMERS. 


ELSTREE SOLODYNE. Panel 21"x7" fitted 16” Baseboard, drop down 
Beaded Front Door. Fumed Oak 61/-, Dark Oak 65/-, Mahogany polished 68/6. 
Raised Panel 5/- extra. Packing Case 5/. extra. 


ELSTREE SIX. Panel 42"x9" fitted 133“ Baseboard. Open Type. Fumed 
or Dark Oak 80/-. Mahogany polished 90/ . Packing Case 7/6 extra. 


MONODIAL. Panel 14"x7" fitted 14” Baseboard. Fumed Oak 33/6, Dark 
Oak 35/-, Mahogany polished 39/6. Packing Case 6/- extra. 


-NIGHT HAWK. Panel 16” x8" fitted 14” Baseboard. Open Type. Fumed 
Oak 33/6, Dark Oak 35/-, Mahogany polished 39/6. Packing Case 7/- extra. 


RIVE FIFTEEN. Panel 24” x 7" fitted 82” Baseboard two Front Doors. Fumed 
© Oak 40/-, Dark Oak 42/6, Mahogany polished 48/-. Packing Case 7/6 extra. 


* 
THE 1927 FIVE. Panel 271 *7 Sloping Front, as originally described. 
Fumed or Dark Oak 38/-, Mahogany polished 48/-. Packing Case 7/6 extra. 


EVERYMAN THREE, Panel 20” x 8” fitted 8“ Baseboard. Fumed Oak 33/6, 
Dark Oak 35/-, Mahogany polished 39/6. Packing Case 6/. extra. 


EVERYMAN FOUR. Panel 2608“ fitted 8” Baseboard. Fumed Oak 35/6, 
Dark Oak 37/6, Mahogany polished 41/6. Packing Case 7/. extra, 


CASH WITH ORDER. CARRIAGE PAID U.K. PROMPT DELIVERY. 


Packing Case Money repaid if Case returned within 14 days 
Carriage paid te Works. 


CAXTON WOOD TURNERY Co., MARKET HARBOROUGH. 


ACCUMULATORS || WIRELESS WAREHOUSE 


The Largest Wireless House outside London. 


P. ORMISTON & SO 
Electric Wire Manufac 
79, Clerkenwell Road, 

Telephone: Holborn 1041-2 Esta 


z 7 


Trade Terms upon 


The latest type manu. "RSNA 
factured by Accumula- <i 

tors (Birmingham) Ltd. faa SS 53 
Everyone guaranteed. 
Ebonite Separators. 


| PARTS FOR 
| ELSTREE SIX | SOLODYNE 
| 


EVERYMANS 3&4 MONODIAL 
MAGIC 5 NIGHTHAWK. 


‘and ali other POPULAR CIRCUITS. 
| Do not fail to write for it —it is sure tu be in oK 
| ‘‘AnsiL’’ SCREEN AND BASE 
| Copper 7/8 Aluminium 6/- 
Guaranteed and post free over 5/- | 


SEND NOW FOR LIST. | 


BUSH HOUSE 


(Established in the Electrical Trade since 1900), 
35, SHUDEHILL, MANCHESTER. 


Seven days approval 
against cash. Carriage f 
forward. Case and & 
Packing 2/- extra. 

2 v. 100a. 9/3 4v. 120 a., 24 
2v. 120 a., 12 6v. 40a., 17/9 


4v. 50 u., 166 Gv. C0 a., 21/6 
4 v. 100 a., 18'9 Gv. 120 n., 32 - 


Marble Arch Motor Supplies, 135, Edgware Rd., London, W.2, 
and at 


Bush Motor Stores, 26, Galdua vk Road, Svepherd’s Bush. 
Note: All Post Orders to Edgware Road Address, 


= Mtustrated Liste - 
GOODMAN’S,27, ‘ringdor 
Also obtainable fram Spencers S 4-3. 


REPAIRS 


Headphones and Loudspeakers rewound and remagnetized, 
H.F. and L.F. Transformers rewound and repaired 


EQUAL TO NEW 
by skilled mechaaics on ths latest automatic oil winding 
machines FROM 2/6 

B. KIMBER, ALLEN & CO., 
39, Bargery Rd., Catford, London, 8.E.6. 
TRADE ENQUIRIES SOLICITED. 


of wonderful precision, : 
micro-amps. to 20 am 
milli-volts to 2,000 volts, 
Measures 30 ohms to 30 
ohms. - 

i Prices: 


VALVE HOLDER 


Anti-Capacity. Anti-Phonic. Don't 
pay more than 1/9. Lf hard to get 
drop us a line. 


JAMES CHRISTIE & SONS LTD.. 
246, West Street, SHEFFIELD, 


London Agents : A. F. Bulgin & Co. 
10, Cursitor Street, London, E.. 


LET US MAKE IT AS 
GOOD AS NEW 

For half its current list price (mini- 
mum charge 5/-) we return your 
own valve repaired to your com- 
plete satisfaction. We know our 
limitations and do not accept Weco, 
S. P. s. 4 Electrode and lo capacity 
types, 

Consumption of 06 types when 


renewed will 15 amp. 
Send for detailed price list. 


VALCO LTD. (Dept. H. .). Tabor 
Grove, WIMBLEDON, $8.W.19. 


WIRELESS MASTS.| 


GALVANIZED TUBULAR TELESCOPIC. | 


Complete with base plate, ground pegs, stav | 
wires, straiwn; screws, pulley and cleat. 


sqft. High £3 15 9 soft. High £7 5) 
HILDICK & HILDIC%, Pleck Road, Walsall. 
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Expensive new machinery winds Watmel Chokes far 
better—each turn of wire exactly parallel with cotton 
between each layer. Remember 
Watmel Auto-Chokes have trans- 
former volume with Choke purity. 


Caille, 


**Y PLAT ’’ Low-Loss Aerial Wire. 


The first essential for perfect reception is a good aerial ! ! | 
Make this then your first consideration. It's common know- 
lec dge that your aerial collects the energy that ce trols your 
set and to avoid waste the resistance mus bin! low. “ YPLAT’ 
is the ideal aerial wire made of 16 strands of 28 s.w.g. plaited 
tinned copper wire. On every box of‘ ' YPLAT are twi ) 


curves—one showing the resistance of 100 feet of YPLAT' 
at any wavelength from 200 to 2000 metres, compared with 
the same le ngth of another wire often used for w ire less recep 
tion, illustrating the extraordinary efficiency of ae PLAT.’ 
If your wireless dealer can’t supply send 5 - 
LANG & SQUIRE, Ltd., Wales Farm Road, ASTON, w.3. 
$ - per 110 teet. 


AUTO-CHOKE 
The Watmel Wireless Co., Ltd., 
332a, Goswell Rd., London, E. C.. 
belephone: Clerkenwell 7990. 
Represe Nate for Lance, Yorke, 
and Che “7 0 


Another Reason why you should use J 
tee | BRETWOOD r 8 een 
„„ Reliability 
The Elimination of Hand 
— 11 2 
= | and Body Capacities. 
` 3 DO YOU KNOW 
LIT * 4 These are eliminated by se tting the thin edge o! 
— p vanes to face panel which gives 70 to 90 per cen 3 
- . les 8 I e cies peed 5 8 wih 75 hand th 5 that you can buy a reliable 
Mel 5 ne fe Low Tension Battery which 
rf | „ bther x omponents in your set bec: K. the vanes will give you service with- 
! 5 move awa om vane stead of across it 
per a 1 5 as in all A 3 of SLF Fo ize out trouble ? . 


The Eretwood de sign gives a great saving of back of panel space and 
enables one to place their inductances immediately Rit hind the 


condenser causing a close magnetic field which produces an increase If you use Dull Emitter Valves, use the 


of selectiv ily. 


pe PRICES :—'0005, 17/63 0003. 149 ; “00025, 14/-; ‘00015, 13.6 DARINONT 


= Another Component that will greatly help in 7% HOME-SERVICE” 


ae ~ securing selectivity and ease in distant station tuning. = 5 1 i ga 
; . 3 THE BRETWOOD which you can charge and re-charge 


minutes without any electrical connections, and 
ARID LEAK DE LUXE 


without leaving your home. 
Constant Silent Efficient. 
is improved type has a 
vy phon container which 


buster | 


2 P 


Gt, 


The cost—quite moderate. The current—quite steady. 


Start the New Lear right 


wevents all possible leakage of resist- Grid Leak de Lune 3.6 
4 
. 5 3 Anode Resinanees . | as with the No-Trouble Battery. 
f readings ( hms to 10 megohms) it is on a par with those , 
e e line e e i ASK YOUR DEALER {or particulars 
ae of this comfort service, or write for a 


For baseboard mounting a special mount is now available. Price 3d. 
ani Obtainable from all dealers or direct from Sole Manufacturers: 8 en De Guide and Service 


a BRETWOOD Ltd., | © parimont ELECTRIC BATTERIES Ltd., 


wi £ ‘London Mews, Maple St., London, W.1. ABBEY RD., PARK ROYAL, LONDON, N.W.10. 
(i 5 Telephone: Wembley 2807. 


Marys Ad 


BY USING W.B. ANTI-PHONIC VALVES as good for 5 |- 


LOW LOSS In stock for sale and immediate delivery 
VALVE guaranteed Valves of the following, price 5 575 8 24 


MARCONI These and other well-known makes 

HOLDERS efficiently repaired by highly skilled 

— _ COSSOR and experienced workmen. When 

PRICE EDISWAN sending valves state filament voltage 

5 and amperage required. Money 
MULLARD refunded if not satisfied. 


Valves repaired & despatched gener- 
B.T H ally within 48 hours of receipt. 


SECTIONAL VIEW 


. if unable to obtain from Agents, write direct. BRITISH GLOW LAMP & VALVE Co Ltd 
4 5 e ° > 
Menujactured by Sut. Ate IeLO. Ponce Oa Eile 27, KIRBY STREET, HATTON GARDEN, E.C.1. 


—— eS a „„ 
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24 ADVERTISEMENTS. 


MISCELLANE 


and ld. for every 
word, e£., 18 words 1'6; 24 words, 2/- 
Name and address must be counted. 


tissments should be made le to ILI? FE 
SONS . eur 10 


Treasury _ Notes, 
bein g untraceable if lost in transit, should not be sent as 
remittances. 

All letters relating to advertisements should quote the 
number which is pri ted at the end of each advertioemeat 
and the date of issue in which it appeared, 

AB proprie lota Afe not responsible Jof cary yi 
errors, al gh every care is taken to avoid 

NUMBERED ADDRESSES. 

For the convenience of advertisers, letters may be 
addressed to numbers at The Wireless World Office. 
When this is desired, the sum of 6d. to defray the cost of 
tegistration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box ovo, c/o “ The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. ooo, c/o The Wireless World,“ 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply io Bor No. advertisements are warned against sending 
remutance through the post except in registered envelopes ; 
in ali such cases the use of the: Depost System is recommended, 
and the envelope should be clearly marked “ Deposit 
Deparimen.” 


wa DEPOSIT 

Readers who hesitate to send monev to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

_ Phe time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
Carriage one way. The seller takes the risk of loss or 
dainage in transit, for which we take no responsibility. For 
all transactions up to £to, a deposit fee of 1/- is charged: on 
transactions over {to and under /50, the fee is 2/6; over 

50, /. All deposit matters are dealt with at Dorset 

ouse, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Nitle & Suns 
Limited. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
: APPARATUS. N 
A New Service to our Readers. 

We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not license | under the patents made use of, can 
du so by means of the Deposit System referred to above. 

The person desiring to scll, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of rayaitv customarily paid by manufacturers, vis. 
ui the case of Marconi Patents the amount should be 
culated at 12/6 per valve holder. 

If the purchaser is satished with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
Jue ia respect of royalties, which amount will be paid by 
“The Wireless World" to the owners of the patents 
concerned and a certificate will be handed on to the 
turchaser of the set. ` 


RECEIVERS FOR SALE. 


IGHT-VALVE Super-Hetcrodyne, complete 
with valves, batteries, loud-speaker, ete., 
£25, cost 50. Write BM/BDGs5, London, 
WCL (3072) 
Corte Duodyne 3-valve Set, 2H. F. and 
1 D., complete with valves, batteries, 
phones, and Ainplion loud-speaker ; £12, or 
Set only C7. - Abbey, Watton, Norfolk. (3112) 


Mention of ne Wireless 


THE WIRELESS WORLD 


Receivers for Sale.—Contd. 
4 XRASE THREE,” noted for purity and 
long range, J 10s.—* Exrase 
Four,” 29 stations on loud-speaker, one dial 
control, £16.  “ Exrase Five,” 40 stations 
on loud-speaker, £518 10s. Deferred 
terms arranged. Agents wanted.— Express 
Radio Service, Factory Square, Streatham, 
S.W.16. (3054) 
ECENTLY built straight 4-valve Set in 
mahogany case (1 H.F., 1 Det., 2 L. F.), R. 
Tuner with Vernier Reaction, Ri Anode Re- 
actance. No coils required 2 AF3 Ferranti 
Transformers., 2 G.E.C. Variable Condensers. 
All components best quality, perfect order; 
cost over C50. £27 10s. or best offer. Can be 


cen by appointment.—H.L.B., 51. Spring 
Gardens, Manchester. 8118) 
AVERY & SON, Radio 


R 
Specialists. Why not get a better set 
for the coming season?’ Consider our prices. 
HE WONDERFUL ELSTRE SIX, the set 
that beats the Yanks. 20 guineas. 
Hk POPULAR WIRELESS * SPIDER,” 
Three-valve Set. 10 guineas. 
HE MARVELLOUS SOLODYNE. the 
One-Control Receiver that brings in fifty 
stations on the Joud-speaker. i8 guineas. 
HE YEAR-AHEAD 1927 Five. A Set to 
be proud of. 18 guineas. 
HE NIGH T-HAWK. Mr. Perey Harris's 


lates fieldless coil, 5-valve set. 12 
Cuincas, 

HE * WIRELESS WORLD“ TWO 

RANGE EVERYMAN'S FOUR. 


Special price to“ Wireless World“ readers, 
Is guincas. 
HE BESTWAY-FOUR, one of the goo? 
old straight circuits, hard to beat for long- 
distance loud-speaker work. 7 guineas. 
HE NEW WIRELESS “ MONODIAL,” 
4 valves, 1 control. 12 guineas. 
SED RECEIVERS.—We always have on 
hand second-hand Sets for disposal at low 
prices. State vour requirements. 
ACHANGES.—We are willing to take in 
part payment your present set. Write us 
your offer. 
BOVE prices are for all sets made to 
1 author's specification. In some cases we 
could reducg prices by using alternative com- 
ponents, and would be pleased to reply to any 
cnquiry, or will undertake construction to 
customer's desires, 
LL prices include coils for the Broadeast 
range, but are plus rovalties, valves, and 
batteries. Deferred terms by arrangement.— 
J. W. McClellan Avery. & Son, Longbridge 
Deverill, Wilts. (3155) 


COMPONENTS, ETC., FOR SALE. 
HE BEST AMERICAN COMPONENTS 
are G.R.” Send od. to cover cost of 
mailing complete lists. Ask for a copy of 
“The Truth About Variable Condensers °’ 
and to be put on our free monthly mailing 
list for a copy of ‘* The General Radio Ex- 
perimenter,’? which will keep you abreast of 
the times. Difficult’ to get” American 
quality parts always in stock, such as parts 
for L.C.27, “ Infradyvne,”’ * G.R. Universal“ 
Navy C7, C8, and Cio Superheterodynes. 
Only goods of unimpeachable first quality 
stocked.—Claude Lyons, Dept. E,“ 76, Old- 

hall Street, Liverpool. (Established 1918.) 
(2928) 


World,’ when writing to advertisers, will ensure prompt attention, 
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Components, Etc., for Sale.— v: 


ET H.T. Batteries, British mmm | 
or square), Leclanché glass { 
14X15, for wet H.T. units, waxed, -- . 
doz., plain is. doz.; Zines, 1s. dez. 6: f 
Sacs, 18. 6d. doz. ; Grade 2 Sacs, is ~ 
Carriage and packing extra. E. 
Battery Co., 46, St. Mary's Roa. L- 
E. io. T 
OR THE SUPERHETERODY:. 
There is no better set of long ware 
formers than the American Genera Rr 
(G. R.“) as advertised freguenty z v 
played colamns. Set of four, comes; 
iron cored, shielded, interstage ceupiep e 
1 tuncd output filter, £4 ros. Comic- 
structional Blue Prints, giving panei andi - 
board layout, circuit, point-to-poix t: 
plan, etc., given free with each ka >ò 
are accurately “ laboratory match! 
for 2 stage amplifier (2 J.F. and ots: - 
matched only £3 tos.) Ake avs 2 — 
Wound oscillator coil B.B.C. on ribted imm 
standard R.P. base (will fit any cf t = 
Shiclds), price ros. 6d. Copper St ies. 
efficient than any other, only &. ni -$ 
pay 15s elsewhere? All sent pos! free = 
remittance. Approval if desired: eaz 
82 years.—Claude Lyons, 76, Oldha'l Sr 
Liverpool. u 
OOD Horns with aluminium rze- 
Send for largest list ever mer. § 
Maddison, 2a, Ronald’s Road. His: 
N.s. Trade supplied. — 
“ T AKER ” Magnetic Earth Tite § 
perfect earth connection. Hes + § 
metal head and point, and may be bard & 
into ground without injuring tube. ¿$ 
2s. 6d., postage 6d. See = advertne- $ 
Laker Company, Engineers, Bede $ 
Kent. m OS 
3B Panel Fittings se ds 
to give an expert finish to ane ! 
constructed set. Catalogue post fre- È 
and Lee, Ltd., Queensway Works Ps 
End, Msx. a 
UPERHETERODYN E.—Comprie 
structional Blue Prints of the f; 
U.S. “G.R.” 7-valve Laboratorr w E 
(every possible detail), only 2s. o pe ` f- 
(allowed on first order for any G. R. p7 
value of 41 or more). Send Gl t °° 
cost of postage of latest 3z6-page An C 
logue of 120 G.R.” Radio esans * 


illustrations; numerous circuits: * J 
information. Ask to be put on ow P='8 - 
list for a free copy monthly of che 6 
(U.S.) “ Experimenter,” and thos ie 
touch with the latest Radio dex elne - 


that side of the Atlantic. No ian 
purchase at any time. Apply your Ze 
dealer or direct to the sole Cer =t- 
for Great Britain, Ireland and Cum 
lands.—Claude Lyons, Dent. E.“ G 
Street, Liverpool. (Established 8 rS 
= 
= VERY MIN S' FOUR AND THE: 
Valve Acrial-Grid and H.F. T: 
formers, complete with bass: accurath ~ 
to Editor's specification. Gurt 
efficiency. 158. cach complete. 
LL Wircless World ' circuits is * 
together with the famous E. r- 
Four and Three-valve Sets Write for e 
tions.—Denno Radio Enginecring (. 
Finchley, N.12. Phone: Fint 


10 
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nponents, Etc., for Sale.—Contd. 


LIABILITY WIRELESS GUIDE. New 
dition, No. g, unequalled constructor’s 
ence book Free upon request. 
LIABILITY FREE DELIVERY 
U ERMS. —Applicable orders over 5s. 5d., 
® wise add 2d. per shilling. 
PLIABILITY MARK-GUARANTEE.— 
1 overs materials advertised, and many 
a and items in guide offered. 
“LIABILITY TRADE LIST. Supplied 
0 all legitimate traders making applica- 
for same. 


è LIABILITY COMPOSITION HORNS. 


-'—22in. long, roin. flare, 7s. 6d.; Stand to 
1 J.issenola also, 3s. 
I. IABIL IT V 
' “/ALVES.—Five to one or three to one 
„ 4s. ; Tangfient, 7s.; Lissen New, 8s. Od. 
LIABILITY TRANSFORMER ACCES- 
SORIES.—Ebonite H.F. Transformer, 
L.F. Bobbin, sd.; E. Stampings, 6d. 


1. i 
LIABILITY HEADPHONE ACCES- 
SORIES.—Stalloy Digphragms, 3d. ; 33. 
Comfort Earcaps, pair 1s. 3d. 
LIABILITY UNREPEATABLE CON- 
IENSERS.—T.C.C. 1-mfd. New Con- 
ers, 28. 8d.; 1-36th Siemens gd. ; .5 Mica 
‘ctric, 28. 6d. 

LIABILITY VERNIER ADJUSTERS. 
N. A. P. Knob, od.; Detex Zin. Dial, 
d.: Eelex do., 2s. 6d. 

LIABILITY NEWEST COMPONENTS. 
Eight-way Coilrack, 2s. gd.; Ediswan 
er, 28. 6d. ; Glass enclosed Grid Leak, 8d. 
LIABILIT v ELECTRON VARIETIES. 
—100 ft. Aerial, is. 8d. ; Superial, 2s. 6d. ; 
le strip, twelve feet, 2s 


LIABILITY IGRANIC RANGE.—L.F. 
Transformers, 16s. 6d.; Variometers, 
: Rheostats, 28. d.; Potentiometers, 
3d.; Balcon, 2s.; Micro Condensers, 
id. 

LIABILITY COPPER AERIALS.— 
7-228, 100ft. Bright, 2s. 4d. ; Enamelled, 
d.; Ain. Tape, is. 6d. 


LIABILITY AERIAL ACCESSORIES. 
—Bracketed Insulator, 21in. projection, 
„d.: Galvanised spike fitted G.P.O. Insu- 
IS. 6d. 
‘LIABILITY AERIAL 
—Large Shell, 3d. : Egg, 3d.; Small 
lI, Egg or Reel, 1d 
[LIABILITY AMERICAN 
PONENTS.—, Royal Transformers, 
: Amoerites, 5s.; Royal Frost, 
stats and Potentiometers, 2s. 6d. 
‘LIABILITY H.T. BATTE RIES. — Plugs 
included, 15 v., 1s. 1od.; 36 v., 4s. 6d. ; 
. 78. Gd. ; 90 v., IIS. ; 100 v. 128. 
“LIABILITY GRID BATTERIES. —6 v., 
18. ; 9 v., 18. 3d.; 14 v. Dry Cell, 18. od. ; 
hlights, 4d. 
‘LIABILITY H. T. ACCUMULATORS. 
— 20 volt Glass Unit, 10s.; Exide 20 v. 
„ ISS.: Duros, 118. 10 v., 58. 6d. - 
LIABILITY STRAIGHT-LINE CON- 
DENSERS.—With 4in. Trolite Dial, 
g. 78. 3d. ; -0003, 78. 
LIABIIL ITV LOW LOSS CO- 
DENSERS.— Square ‘Law, . 001, 6s. 6d. ; 
5, 5S. ; . 0003, 48. 6d.; Vernier 1s. extra. 
21 [ABILITY POL AR RECOMMENDA- 
TIONS.—Cam Vernier two- and three- 
Coilholders, 6s. ; long handle extra gd. 


(Continued third column.) 


INSULATORS, 


TRANSFORMER |: 


COM- 


THE WIRELESS WORLD 
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„WIRELESS WORLD” READERS 


have proved the efficiency of 
6. $9 


HIGH TENSION 
BATTERY ELIMINATOR 
COMPONENTS 


fer AC. MAINS. 


Why don't you build a “ Radielle” 


Eliminator now to ensure good recep- 
tion during the coming year? 
and wiring instructions 
uite Simple—Quite Safe. 


ou cannot go wrong! 


Full buildin 
supplied. 


Transformers and Chokes .. 
Rectifying Valves .. 
Condemers tested on 500 volts A. C. 
Write for detailed price ur a com- 
ponents. A postcard will 
oe a fe i A 


MODEL S4 H.T. ELIMINATOR 
for 1-4 Valves, 1 Fixed 1 Variable Tapping. 


Price E3: 15: O Complete. 


(Royalty 12/6 extra) 


9 —9* V:! ũB2ũ'r„Vrũ ———ñæ—t—œ—œ—0— P ——PA⅛d.üͥm A SD CON08 


Gaiei Grete: NV. V. : 
cember 18th, 1926, : 


I feel I must write and tell you how ve 
pleased Lam with the“ S4 5 H.T. : 
Rectifier l bought last June. | am i petia Belle beller ` 
reception than | ever got with ; 
and I do not e crackling noises as was sis 
case with the batteries after a little use. : 

The running costs are practically nil, and: 
after six months use | have every ce in: 
: recommending it to my Radio friends not only for : 
: its performance but as a money saver. : 


Yours faithfully, 
aa rt 


tow 1877 


> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
4 
12. 

> * 
> 

> 

> 

> 

> 

> 

> 

> 

> 


et 


FVUVVVVVVVVVVVVVVVVVVVVVvVvVvVvVVY 


46466666 srere 


evel 


7 
8 %%% %%%%%%%%%%½s⁰q⁵ꝙrfF „„ „„ 


Send p.c. for list of other models.. 


All instruments warranted silent in . 
and guaranteed for 12 mont 


BETTER RECEPTION AT LESS ‘COST. 


If your dealer cannot supply, write aie to u 
and we will sond on 7 days ap 


with order or C. O. D. (oota kart Wer 


HAWKINS & SOFFE 


Electrical Instrument Makers, 


56, Crogsiand Road, Chalk Farm, N. w. 
Phone: Maida Vale 4346. 
AAAAAA LAAAAAAAAAAAAA G 


yyvvvvvvvvvvvyvwvs 


a ey UST SS oS a a a 


ADVERTISEMENTS. 2! 


Components; Etc., for Sale.—Contd. 
(Continued from first column.) 


ELIABILITY WIRELESS CABINETS. 
—Polished oak hinged lid, loose base- 


board, panel dimensions 7in.x12in., 178. ; 
14in., 17s. 6d. ; 18in., 18s. 6d. ; mahogany 1s 
extra. 


ELIABILITY CONDENSER DIALS.— 
gin. Knobbed Trolite, 1s. 6d.; zin. Ebon- 
ite Dial only 8d. 
ELIABFLITY ORMOND SPECl. AL l- 
TIES.—Rheostats, 2s.; Dual and Poten- 
tiometers, 2s. 6d. ; Neutrodyne Condenser, 2s. ; 
shrouded Transformers, 15s. 
ELIABILITY I. T. ACCUMULATORS. 
2 v. 40 Exide IIZ, 17s. 6d. ; 60 amp., 2ts. ; 
80 amp., 248. 6d. - 
ELIABILITY MANSBRIDGE CON. 
DENSERS.—2-mfd., 3s. 6d.; 1-mfd. 
2s 6d.; .5-mfd., 3s. 6d.; .25-mfd., 1s. 6d., ter- 
minal connections. 2 
ELIABILITY EXPERIMENTERS’ 
PARCELS containing useful assorted 
components worth twenty shillings, dervered 
gs. 6d. 
ELIABILITY SUPER VALUES 
N. P. Crocodile Clips,  6d.; 
Brackets, pair, 6d.; Key Switch, 1s.. 
ELIABILITY 15 ARTH MATERIALS.— 
Copper Earth Tube, 3s.: Army Spike, 
is. 3d.; Clip Brass, expandable, 6d. ; galvan. 
ised, 2d. 
ELIABILITY MULTI-CONDENSERS., 
—.001, .0013, .0007, .0003, in one case, 
IS. od. ; all Dubilier, Edison: Bell, T.C.C., and 
Lissen stocked. 
ELIABILITY USEFUL ACCESSORIES. 
—12 yds. zin. Empire Tape, 6d.; Coil 
Black Tape, Gd. ; assorted box B.A. Screws, 
Nuts, 1s. ; Solder Tags, 6d. 
EL TABIL ITY INSTRUMENT WIRES, 
—Per pound D. C. C., 26’s, 3s. 4d. ; 28's. 
gd. : 30's, 48. rod.; Litzen Wire, 15oft. 
square copper, aft. „ 14. 
ELIABIL ITY S. O. S. HY DROMETER. — 
Three bead type, 38.; Accumulators, Exide 
D. T. G., 4s. 6d.; D. F. Gig 8s. 6d.; Oldhan 
O. D. V., §s. 6d. : Repair. Outfit, 1s. 6d. 
ELIABILITY PANEL SWITCIIES.— 
Push-pull, is.: key type, is.; miniature, 
d.; all ebonite, is. 6d. 
ELIABILITY COIL PLCGS.— Baske. 
type, 6d.; with terminals, od.; Honey: 
comb, sd.; superior, pins cross-cut, 8d. 
ELIABILITY CLAYTON EBONITE.— 
Jin., square inch, jd. Any size, new cut- 
tings, is. 6d. pound. 
EL IABILITY CLEARANCE LINES.— 
y Lissen 73 Transformers, gs. 6d.; Tan. 
gent, 7s. 6d.; G. R. C. Variometers, 7s. ; .0007: 
Condensers, 45.; . 00025 Vernier, 4s. 
ELIABILITY EX-GVT. GOODS. —1-36tt 
mfd. Condensers, gd. ; lightning arresters 
18.; valve ‘cases, is. 3d.; Microphone Trans 
8 SS.: 120-ohms Sulivan Phones, 
EL IABIIL ITV FULL-SIZE LOUD 
SPEAKER.—:2,000 ohms corded. 
27s. 6d. ; Gramophone Speaker Unit, 7s. 6d. 
ELIABILITY TWIN CONDENSERS.— 
Elstree Six Type, . 0005 dialed low-loss 
square law, gs. 6d. 
ELIABILITY 
4d. : box keys, odes 
nine drills, is.; soldering iron, 


Three 
Panel 


38. 
128. 


TOOLS.—Set Spanners. 
hand drill, 38. 6d.; 
6d. ; electric. 


os. 
ELIABILITY SUNDRY ACCESSORIES. 
Fluxite,. 8d. ; solder stick, 3d. ; Britanol, 
Gd. ; sheliac, 6d. ; Chaterton's compound, gd. 


(Continued first column next page.) 
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Components, Etc., for Sale.—Contd. 
(Continued from previous page.) 
ELIABILITY CRYSTAL DETECTORS, 
—Glass enclosed on cbonite, 1s. ; Univer- 
sal movement type, IS. 6d. ; permane ntly set 
wavelength, od.: Liberty, 3s. Od. 
ELIABILI TY 2-WAY COILHOLDERS. 
—Geared, 3s. od.; Cam-Vernicr, 3s. 6d. ; 


Friction drive: 3s. Od. ; Unequalled, is. 9d. 
ELIABILITY JACKS AND PLUGS.— 
Four contact, is. od.; single closed, 
15. 6d.; double filament, 2s. Id.; ex-Gve. 
plugs, rs. 
ELIABILITY LEAD-IN. TUBES,.—gin. 
or 12in., 8d.; 15in. or 18in., 1s.; 24in., 
is, 4d. ; switch operating type, 3s. 6d. 
ELIABILITY CHOKE COlLS. 600 


ohms ex-Gvt., rod. All advertised chokes 


stocked. 
ELI. ABILITY LISSEN AOSE TS: 
Ned Transformer, Ss. od.; Loud- 
speaker Unit, 138. Od.; Flare, 17 78. 6d.; 


Switches, IS. 6d., 28. 6d.; Rheostats, Poten- 
(iomejers, 28. 6d. 
ELIABILITY COMPLETE 

NALS. rie W.O. Plated, 
Polished Phone, ; Pillar, 1d.; 
All Belling-Lec socked 

ELIABILITY DOUBLE HEAD- 

PHONES.—AIl 4,000 ohms corded. Air- 


TERMI- 
144d. 
; W. O., 13 


weights, 78. d.; ee 8s. 6d.; Un- 
equalled, 58. Gd. 
ELIABILITY BARGAINS. — R.A.F. 
Modulation Transformers, 8s. 6d. ; Tele- 


phone Magnetos, 4s. Hand Combinations, 
Sse 6d.; 12 Contact 2 Switches, 2s. 6d. 


ELIABILITY USEFUL ACCESSORIES. 


Sub-panel Connectors, id.; Soldering 
Spades, 2d. dozen; Insulated Hooks, 1d. 
ELIABILITY ANTIPHONIC 


HOLDERS.—Unequalled, IS. 6d. ; 
Superior, 2s. ; Harlie, is. 6d. ; Lotus, 28. 3d., 
28. 6d. ; Benjamin, 2s. gd. ; W. & B. 28. 3d. 

ELIABIL ITY B. \SEBOARD RHEO- 

STATS.—10 or 35 ohms. Also Panel, 
or 30 ohms, 1s. 6d. 

ELIABILITY FLEXIBLE WIRES—Per 

yard, red and black, 2d.; single, 1d. ; 
tinsel, id.: rooft. gal. straining wire, IS, 6d. 

ELIABILITY ALWAYS ASSURED.— 

Use R.I. Transformer, 25s.; Ferranti, 
17s. 6d., 25s.; Lotus Coilholder, 7s. ; Penton, 
6s. ; Ediswan R.C. Unit, 7s. 

ELIABILITY HEADPHONE DISTRI- 

BUTORS.—6-way on ebonite, 18. 6d. ; 4- 
way terminal type, 6d. 


ELIABILITY DOUBLE SCALE 


METERS.—toov.-1ov., 7s. od.: 6v. 12a, | 
5s. 6d. ; Voltmeter, 0.-6v., 3s. 6d. 
ELTABILITY EXTRAORDINARY 


VALUES.—.ooo05 Sterling Vernier Con- 
denser, 9s. d.; Three-mounted Daventry 
Coils, 4s. ; 46-pin ‘Coilformer, 1S. 

ELIABILITY GOODS AND SERVICE. 
—Only obtainable from J. H. Taylor & 
Co., 15, Radio House, Macaulay Street, Hud- 
dersfield. Send for Free Guide now. (0028) 
HRES L.F. Chokes, correctly designed 
for distortionless amplification, 128. 6d. 
(with diagram).—Express Radio Co., Ltd., 
66. High Holborn, W. C. 1. (0016) 


VERYMAN'S FOUR.—<Aerial Coil or 


Transformer, 158. 6d. each; post paid; 
supports 1S.—Kaynite Radio Works, 180, 
Tower Bridge Road, S. E. 1. (2721) 


ISTEN .—Loud-speaker Gramo. Unit with 
3-inch diaphragm, 15s. 6d., not a head- 
phone. Few only.—Miaddison, 2a, Ronalds 
Road, Highbury, N. 5. (2787) 


Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. 


THE WIRELESS WORI.D 


Britain’s Best Pe 


L 


in Radio 


STRAIGHT E TUNING 


CONDENSERS 


Separate stations on all wavelengths. Lowest minimum 
capacity and the most positive slow-motion control No 
other condenser can produce an equal straight line graph. | 


Prices :—‘o005 13 0003 12/6 
Gang of Tce 0005 50/- 


8. A. LAMPLUGH LTD., 


King’s Road, Tyseley, BIRMINGHAM. 


— 


TREBLE DUTY 
TERMINAL 


Made in 26 different lettered 
tops and six different coloured 
indications. 

Standardised ab- 
solutely priced 


connections, 
unique and 


at 4id s each. 


Nickel Finish. 
Write for List No. W6, giving full Sat 
of the Eclex Standardised Plugs ah gf 
System, recommended and used by all — 
__ Wireless Journals. 


~ Eelex House, 118, Bunhill Row, London, E. 0.1. 
Phone: Clerkenwell 9282-9233, 


‘0002 12— 


| 


| 
| supply direct at list price, 128. éd., p% ` 
| 
| 


SERT 


DECEMBER 


1 i 25 
— 


— 


Components, Etc., for Sale.—(; 
1 your loud-speaker bs fe: 
“* Allwoodorn.’” The best won | 
1926-27 list now ready. Dealers mts] 
H. Maddison, 2a, Ronald's Road, Hie 
N. S. 
AKER " Tubular Steel Maste zee 
in thousands throughout iie m 
Better value. More efficient. e 
Prices: 3oft., 458.; 35ft., 52s. 6d; . 
See advertisement. Laiter b. E 
neers, Beckenham, Kent. 
OR THE TRANSMITTER. he 
G. R.“ (U. S. A.) double sons 
mitting condensers, soldered rotor am u 
ground rotor, ultra-low-loss, guaranty 
voltages up to two thousand: Typ ; 
0.ooormfd, price 22s. 6d. Type: 
0.00005 mfds., price 20s., post free $ 
shafts, counterweighted. Send éd. la e 
plete G. R.“ Catalogue (to cover cx 
postage); ask to be put on our — 
for a free copy monthly of the CK 
perimenter. Our list includes 
amimeters, hot wire moving coil œ 
iron; varying prices. All new 
arrived from the U.S.A. Ultra-sha 
Transmitters’ Wavemeter, 14-225 = 
CS 158. (new reduced price) with 4 
guaranteed i per cent. accuracy 
hand-drawn calibration charts: B.B.C. n 
wavemeter (also a perfect wavetrap, eri 
600 metres, only 558., post free. Ay 
| dealers, or in case of difficulty, from ¢ 
importers.—Claude Lyons, Dept. k. SF 
Oldhall Street, Liverpool (establish: E 
| Years). -$ 
CRAP your H.T. battery and vs Wi 
main Direct Current Unit, anma a 
negligible Price from 30s. Send = 10 
lars. - Micromain Unit Service, 4, : 
Lane. E. 1. Trade supplied 
(sro. Amplifier, obtains other 524 
on crystal set; components cost l: 
shillings ; evolutionary Circuit, is. 
lars, stamped envelope, Ledshams, ww. 


? 


— * 


` 


| Street, Hammersmith, London. 

$ IVE-FIFTEEN “ R.P. SET . 

| Reyner, B. Sc.): “A 8 
| DAPTER ” (by G. p. 5 


correct coils are Type 275C and Type 
6. R.“ (American): specified 
superior. Asle your dealer to get in a 
write direct, to sole G. R.“ 
Claude Lyons, 76. Oldhall Street, 2 
(Established 8} years.) 
ny VEER HS TERODYNE. —Three k 
formers, perfect condition; Peg 
Oscillator Coupler, new, C 106. the 
326, c/o WIRELESS Wortp Offic. 
= JAKER Steel Aerial Masts are & 
engineers. Better value. Moe 
cient. Compare our prices: 
| 35ft., 52s. 6d. ; goft., 63s. See 
| —Laker Company, Engineers, 
| Kent. 


| es 


Veer 


Te 


A 


STRAIGHTLINE RHEOSTAT’} 
| all critical sets such as “ Re 

| (for detector) ; Superheterodyne 
Master“ control of the three LF. V 
| 6, 15 or 30 ohms maximum, carrying | 
750 milliamperes and 500 milia 
spectively. Novel construct ion 
millimetre of the resistance wire @ 
noiselessly traversed. Send far haet W 
your dealer. In case of difficuky ¥ *® 


Sole [mporters. Claude Lyons, 2 (“ 
Street. (Established e. 


decade.) 


Liverpool. 


THE WIRELESS WORLD | ADVERTISEMENTS. 27 


JECEMBER 29TH. 1926. 


— 


Components, Etc., for Sale. — Contd. 


VERYMAN’S Aeri and II. F. Trans- 
formers, complete with ebonite bases. 
made best materials, exact to designers’ speci- 
fications, 16s. each. 
VERYMAN'S 4-valve Sets and“ Wireless 
World?’ circuits in stock, prices accord- 
ing to requirements. 
OMPONENTS.—Complete sets or any. 
component for ‘ Wireless World ° cir- 
cuits sent by return at current prices. Panels, 
plain or drilled ; baseboards, plain or mounted 
with components; valve-bases, screens, etc. 
Postage free over. £2.—Matlock Radio Manu- 
facturers, M.O. Dept., Matlock House, Wood- 
berry Grove, Finchley, London, N.12. Phone: 
Finchley 2837. (3126) 
CREENED © COILS—MAKE YOUR 
OWN! Paxolin Tubes, turned, grooved 
and drilled. ebonite end pieces; complete set 
of parts; 3s., post paid. Gordon Labora- 
tories, 20, Waghorn Street, London, S. E. 18. 
| (3140) 
F all new and unused. 
three Mullard 0/40 Valves, two Variable 
Condensers, .00025, .0003; Microphone, 
Microphone Transformer two Chokes, all 
Burndept; Gamages’ Variable Condenser, 
0002 5; Table Type Milliammeter, 0-500; two 
Aerial Ammeters, o to 5 and o to 1.5; fixed 
Condensers, Dubilier; Receiving Magnavox 
L.S., Junior, new; second-hand S. L. F. Con- 
denser; other Condensers; Dubilier T. C. C. 
Fixed and Variable Grid Leaks and plenty 
of other uscful goods cheap. Cash offers for 
any of the above.—Turner, No. 8 Drive, 
Heath Hill Estate, Stacksteads, Bacup. 


- mponents, Etc., for Sale.—Contd. 


NTALUM.—Tantalum metal sheet for 
A.C. rectifiers. —Blackwell’s Metallurgical 
ks, Liverpool. (3050) 
R.“ British-made Dull Emitter Valves, 

„ 4 v. .06 and 2 v. 3, 58. 11d each; 
ge 3d.—Stuart-Richardson's, 10, New 

1, Edmonton, N. 9. (2905) 
R.“ British-made Dull Emitter Power 

e Valves, 4 v. 12 and 2 v. . 4, 98. gd. 
postage 3d,—Stuart-Richardson’s, 10. 
Road, Edmonton, N. 9. (2906) 

E of those little refinements in equipment 
which makes an improvement in recep- 
It's the brass tube surrounded by 

ir dielectric. ‘* Wireless World ° says: 
duces dielectric losses.” No lightning 
‘h required. The Rushton Lead-in Tube, 
2s., gin. 28. Id., 12in. 28. 6d. All Hal- 

s Stores, or post free. — 193, Robin Hood 

„ Hall Green, Birmingham. Agents 
ed. (2998) 
ERO LOOP ” (a loop within a loop): 
only loop fitted with an inner loop 
ding magnetic reaction, or inner loop 
be used to couple to acrial and earth 
aerease distance considerably. Turns in 
& inches. Height join. Litz type low 
tance windings, 200-600 metres with 
in shunt. Shipped, post free, in wooden 
for 628. 6d. if your dealer cannot supply. 
your dealer for booklet on Aero Loop,” 

e will send it, post free.—Sole importers : 
de Lyons, Dept. E,” Oldhall Street, 
pool. (Established 1918.) (2930) 
ERYMAN'S Sets.—Four-valve: Aerial- 
grid coil, 158. Od. ; H.F. transformer, 
ód. ; centre tapped secondary, 18. extra. 
e-valve: Coil or transformer, 16s. 6d. 
bases with upights, 1s. each. Screens: 
13, 48. 6d.; Nov. 3, 48-5 special shapes 
rder. Valve-holder legs, tapped, 3d. 
Neutrovernia, 5s. 6d.; bracket, 2s. ; 
is. 8d. Paxolin formers, 1s. Od. each ; 
ved spacers, is. per set: of eight; Litzen- 
© wire, 27/42 d. S. c., 12s. per 50 yards; 
1d 40 d. s. c. for 2 coils, 8d. Complete list 
1 components post free. All goods post 
C.O.D. extra under £2 value. 124- 
illustrated catalogue of sets and com- 
nts, price 6d., refunded on first order to 
of ss. Complete postal service for all 
needs, standard lines or special. Our 
goods absolutely guaranteed. Write us 
nything you want. Trade supplied with 
oryman ' coils, screens, etc.—Simmonds 
(established 1922), Shireland Road, 
hwick. (3117) 
SARANCE.—Highest-class Radio Com- 
sonents. All guaranteed goods. Slow 
In condensers, sq. law, low loss, qin. 
00025 at 98. 6d., .00035 10S. 6d., .0005 
d.; fixed condensers, guaranteed capaci- 
0001 to § at 1S., . 001 to 3 IS. 6d., . 004 
1s. gd. ; grid condenser, with leak, 2s. 6d. 
transformers, shielded, 3} and 5/1 at 
aunshielde 7s. 6d. (original cost 208.). 
Jite rheostats, wire wound, Is. 9d. 
ier dials, 3s. 6d. All goods sent on ap- 
cash with order. Limited quantity. 
e for list. Arco, 20, Grosvenor Gardens, 
on, S. V. I. (0029) 


RK III“ Short-wave Tuner, practically 
unused. Offers.—Onslow, 58, Radford 
1, Leamington Spa. (3142) 
ECTRO-MAGNETIC Pick-ups for loud- 
speaker reproduction of gramophone 


ELECTRADIX RADIOS, 
«ds, 528. 6d.—J. B. Woodroffe, 93, Har- 218, Upper Thames Street, E.C.4 
1 Road, S. W. ö. (3143) 
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BARGAINS No. son 


DIXON DISTANT CONTROL FILAMENT 
SWITCHES. On or off at any distance. Reliable 
and robust. Best British. In polished oak case, 
15/-. Watertight brass, 17/6. Worth treble. 

110-v. ELECTRIC IMMERSION HEATERS. 
Brand new, nickel-plated, with flex and plug. 5/-. 
HOTPLATES, 100-v. LARGE, 200-v. SMALL 

SIZE. Aluminium frame. Brand new, 7/6. 

110-v. ELECTRIC MASSAGE VIBRATOR SETS. 
Work off 220-v. in series with lamp. Nickel finish 
with 5 applicators for muscular treatment. All in 
leatherette padded case. Brand new. List £4 5s. 
Sale price, 21/6. 110-v. or 220-v. Soldering Irons. 
Workshop pattern. List, 35/-. Sale, 7/6. 110-v. or 

20-v. Electric Irons. List, 21/-. Sale, 10/- 

H.T. FROM THE MAINS. D.C. UNITS, for 200 220 
volt supply, 3 taps, any ranges 50 to 120 volts, 35/-, 
A.C. Rectifying 3-tap units, contain special filter, £5. 

INSTRUMENTS. Valve Characteristic Testers. 
3 Moving Coil Meters on panel. Sale, £4 10s. each. 

4-RANGE WESTONS. 2}in. dial 0-60. 0-24 m/a, 

0-120 m/a, 0-240 m/v. Cost £4. Sale. 40/-. | 

DIX-ONEMETER. The 55 range set. Instrument. 
55/- 3 4 multipliers, 6/6. The Radio Star. - 

A.C. TESTER. 108/B2!, has 4 ranges, 120v., 6v.. 
200 m/a and 4 amps., for 40-100 cycle mains, 45/-. 

PANEL’ MOVING COIL MILLIAMMETERS- 
All ranges stocked. State max. load and send 2¹ / 
Accuracy guaranteed. BI? ditto, 10/6 each. 


D.C. MAINS, 2-VALVE RECEIVERS. | det., 
1 L.F., 200/1,800 metres, with 100/250-v. D.C. 
H.T. 3-tap Unit in same cabinet. Reaction coupling. 
micro-vernier condenser tuning. ested all B.B.C. 
stations on aerial. With valves and phones, £7 5s. 
The bargain of the year. 


CRYSTAL SETS, with H.R. phone. 10/-, 15/-. 
R.B. MARCONI 2-VALVE SET. All range, 58/-. 
R. A. F. 3-VALVE SET. Enclosed cabinet, all range 


coils, and DE valves, 80/-. 
R.A.F.10 G.E.C. 5-VALVE SET, and valves, £5. 


MARCONI 2-VALVE AMPLIFIER, in mahogany 
case, 38/ 3 3-valve, 50/-. 

SUPER-HET. 7-VALVE R.A.F. AMPLIFIER. 
3 H.F., Det. and 3 L.F., £5 10s. 

MARCONI 1-VALVE and CRYSTAL DET. SETS. 
Straight from makers. Closed case. Ebonite panel 
nickel fittings, detector, valve-holder, L. and S. wave 
switch, double spade tuning, two H.F. chokes, T.C.C. 
condenser, terminal and plug sockets. All new, with 
wiring diagram and Osram valve. List price 

ale, finished complete and tested on aerial, 21/6 

NEW SPEAKERS. T. M. C.,“ 14)-; Western 
Electric, 17/6; Magnavox Sterling, 60/-; Texas 
Cone Speakers, 40/-; B. T. H. Headphones, 12/6. 

X-RAY VALVES, 30/-. Battery Home Chargers, 
£3 5s. 8-way Lucas Switches, 4/6. Relays, 80D.., 
4/-. Navy Stabilising Gyroscopes, 15/-. Mains 
H.T. Unit, Transformers 20 m/a., 25. 50 m/a., 3778 


each. 

H. T. GENERATORS. 6/1. 000 -v. I. V. T. pattern. 
Contain mica condensers, vibrator, plugs, etc., out- 
put 30 m/a. Cost £12. Sale Price, 25/- 3 post. 1/-. 

ectifiers, 2. valve for converting A.C. to D.C., any 
voltage 250 to 2,000 volts. Cost £10. Sale, 20%; 
post. / 3. H.T. motor generators, all voltages. 


SPARK COILS. lin, 5/6; 2in., 15/-; in., £7. 
' HIGH-FREQUENCY AMPLIFIERS. 5,000 metres, 


complete with rheostat and potentiometer. Marconi 
J-valve, £7 10s. For Super-hets. The R:A.F. 
J-valve in mahog. cab. is a snip at 

R.A.F. 4-WAY SWITCH PLUG AND SOCKET 
for L.T. and H.T., with 4-way cord and push switch 
for L.T. The neatest plug and socket made for 
batteries to set. Cheap, 4/6 pair. 4-way cords, 9d. 


POLAR SURPLUS, ALL NEW. Precision Conden- 
sers, .0003, list, 12/6. Sale, 4/6, Polar Panel 2-way 
Coil Holders, Polar Varia H.F. Transformers 300/500, 
3:6. L.F. Inter-valve, 7/6 Dubilier Anode Res., all 
sizes, 3/6. Holders on ebonite, 1/-. Polar Semi-fixed 
Detectors, 28. Polar Variometer on panel, scale an 
dial. List, 21/-. Sale, 8/6. Polar Detectors, 1/3. 

PLUGS AND JACKS, 2/6 pair. One hole, 3/- pair. 
Switches—Dewars l-way, 1/6 5 3-way, 2/63 4. pin 
Lucas Plug and Sockets, 4; Panel 2. pin Base and 
Plug. 8d. ; Electric Switch Adapters, 5d 

INSULATORS. Transmit and H.T. Buldix bell-strain, 
1:6; Porcelain Ribbed Ped. brass stems, 2/93 
Marconi 4 ft. Rubber Cord strain Insulators for 
Mast aly and Aerials, 2/-: Cowls for Down-lead or 

in. 1/. 
Our New Winter List, containing over 500 
Illustrations and 1,000 Wonderful Bargains, 4d. 


; (3108) 
MATEUR dismantling Elstree Six, owing 
to size, has for disposal: 4 . 0005 dual 
Ormond Condensers, 4 Univernier Pelican 
Geared Dials, 4 I. A. Dimics and bases, 4 
Unimic Bases, 1 50 Unimic Coil, 4 73 Unimic 
type home-made Coils, 1 Peto-Scott Panel 
Mounting Neutrodyne Condenser, 3 Mullard 
100,000 ohm wire resistances, home-built oak 
cabinet painted white; all in A. 1 condition, £-6 
secures the lot. C.O.D. or W.W. deposit sys- 
tem. Box 448, c/o WIRELESS WORD Office. 
3144) 

ET H.T. Batteries, best 90 0 
materials; list, stamp. — R. S. Smetzer, 

6, Hanberk Road, Lavender Sweep, S. W. II. 
(3145) 

ADIO Corporation America Set Screened 

N Superhet. Transformers; _ instructions ; 
£2 10s. (offer).—Basham, St. Thomas's 
Hospital, London. (3139) 


HEAP.—3 B4, 6s. each; 2 Louden .2, 
4s. 6d. each; 1 DEz, 6s.: 2 .06 Metal, 

gs. 6d. each; 1 Pr, 48.; Woodhall Coil 
Holder, 3s. Lot £2 6s.—Box 452, co 
WirFLess WoRLD Office. (3150) 
ARGAINS BY POST. —Splendid Crystal 
sets fitted for Daventry and local station, 

vs. 6d.; Maxi unbreakable Braided Aerials, 
absolutely perfect reception, 28. od.; Paravox 
Junior  Loud-speakers wonderful tone. 
188. 6d.; Devicon square law. low loss Con- 
densers, .0003 only ; one-piece Knob and Dial. 
gs.; genuine Ericsson Phones. 48. Cd. per 
pair.— All post free from A. & P. Garnet, 
29, New Kent Road, London, S. E. 1. 6154) 
be. H4 Speaker, Essanco H.P. Trans- 
formers, 250/700, 900/2,000 ; Worm- genres. 
2-way Coil Holder; eight Mounted Basket 
Coils, 25/100, 250; practically new, 408. Jot. 
Hill View, Gossons End, Berkhamsted. (3152) 
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Components, Etc., for Sale.—Contd. 
ORDON: H.F. Chokes are guaranteed to 
Function on all Wavelengths from 200 
to 3,000 metres. Despatched per return, post 
paid, on 7 days’ approval. Price 5s.—Gordon 


* Pride of Appearance „ `N Laboratories, 20, Waghorn Street, London, 


) If you are not slipshod in your ( S.E.15. Jo — wi (3141) 
{ habits you will be a buyer of ) UPER-HETERODYNE Kit, Bowyer- 
) DECKOREM WALL SOCKET TACKS Lowe: 3 Matched Transformers, filter, 

( Oscillator-coupler (250-550 metres) and base. 


: 
} 


Complete with instructions; lot 3.— 
E. C. B., 80, Hampton Road, Redland, 
Bristol. (3146) 
UPERHETERODYNE Set, MeMichael, 
Tuned Transformers and  Osciflator 
Coupler, perfect condition, £2 108.; also 
McMichael H.F. Transformers, 2 each 150/ 
300, 300/600, 1,100/3,000 metres, 5s. each; 
M.H. Neutrodyne Unit, 5s.—Box 453, c/o 
Wirecess WorLo Office. (3151) 
IDOR SALE.—3 Colvern Copper Screens, 
bases and formers (been wound), 27s. set; 
one Finstone six-pin aerial coil, 35. “6d. ; one 
Cosmos H.F. Choke, no clips, 3s.; one Polar 
Resistance Coupling Unit, slightly soiled, 5s. 
—F. Newton, Clarence Chambers, 4, Picca- 
dilly, Manchester. (3149) 
OLDER’S Varifix Baseboard Rheostats. 
can be left fixed or variable, 6-15 or 30 
ohms, 2s., nothing better; Baseboard Valve 
Holders with terminals, IS., real value; 
assorted Catwhiskers, separated, 1s. doz; 
Geared Coil Holders, 3s. 3d., best ebonite ; 


Welcome in 


DECKORE™ every home 
( Every, phone or loud speaker ex- 


tension should be made with one. 
They are supplied m both series or parallel types with 
Nickel plated Copper or Silver Finish. The base- are 
{ polished and the whole fittings harmonize with 
modern home surroundings. 


Its sọ easy to plug in any 
an dard phone plugs to the 
DECKOREM WALL SOCKET JACKS. 


Get yours now and enjoy the 
“ pride 


ONE PRICE GH, a0 whee back of panel two-way one-hole fixing, 
Our New Catalogues now ready. Free. 4s. 6d.; two-way ordinary, Is. 9d. and 
Now nee best deulers or 2s. 3d.; Spun Copper Screens, 4s.; Ebonite 
ah . > SS Base, 4s. All post free, genuine value, and 
) à PR éi only from.—Colder Engineering Co., 45. 
` $ 1 * ; 2 
- i 27 í y I 
( 9-10-11, CURSITOR S RE ET, : Burm a Road, London, N.16. (3153) 
8 ANCERY LANE ECCI, ESTERN Electric Double Power Ampli- 
Se eee — eee 


fiers complete with two Western Electric 
* Power valves. Guaranteed brand new, never 
been used, £10 each (usual price £17 178.).— 
Cavendish Motors, Ltd., Chesterfield. (3157) 


in 8 


Easier soldering ! No longer any 


MISCELLANEOUS. 
HE Wireless Doctor will call (London and 
Home Counties), if your set is trouble- amateur photo Zr 
some, and put you right. No cure no charge. “The A MATE 


Sets installed, maintained, and brought up to a 
date. Elstree Solodyne demonstrated.—Alex- PHOTOGRA. ik J Re 


K 2 ~ 1 
need for the novicest of novices to ander Black, 24, Woodville Grove, N. 16. weekly paper ae 
be troubled by a soldering job ! Clissold 3687. (3081) everyone to get | > 
ba phe of 4 Kansan” anybody can {ELEX Standardised Plug Socket System camera results 
— os aaa a — E will improve your set. Lists free. Ask pleasure out of p 

any trader, or Easticks, 118, Bunhill Row, graphy. 
Ri. (0025) All ahd 


PATENT AGENTS. 


. T. P. GEE, Member R.S.G.B., 
A.M.I.R.E. British and Foreign Patents 
and Trade Marks.—s51-52, Chancery Lane, 
London, W.C.2. Phone: Holborn 1525. 
(0001) 
. PETER THURSTON, D.Sc., F. R. Ae. S., 
M. I. A. E., A. M. I. M. E., 329, High Hol- 
born, London, W. C. 1. Patents, Trade Marks, 
Designs. Telephone: Holborn 2542. (2315) 
W BRYSON, B.Sc., Chartered Patent 
fe Agent, 29, Southampton Buildings, 
W.C.2. ‘Phone: Ilolborn 672. (2838) 
ING’S PATENT AGENCY, LTD. (B. T. 
King, Registered Patent Agent, G.B., 
U.S., and Can.). Free Advice Handbook 
and consultations. 40 years’ references.— 
146A, Queen Victoria Street, London, E.C.4, 
(0002) 


FLUSOLDA 


tent Apphed Far) 
Means:- 


ne with Fase” 


Try it—it needs no fluxes or acids, and 
can be used for every purpose for which 
ordinary Tinman’s Solder is used. Quick, 
clean and economical. 


In tins at 1/3 from Wireless Dealers 
and Ironmongers. 


14 7 


2 / 


1 
1 
4 i 


MES 


Trade enquiries to the Sole Manufacturers: 


THE TRANSPORT 
SUPPLY CO., LTD., 
WARRINGTON. 


(Telephone : 
Warrington 45° , 


p’ 


92 
f t 


i 
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€ THE HOME 

z CONSTRUCTORS 
eae To BLD] 

N WIRELESS SETS 


F-H HAYNES 


T 


The Home 


ionstructor’ S 


EASY TO BUILD 


Wireless 
Sets 


By F. H. Haynes. 


THIS book the author introduces 
entirely original sets which will 
e a strong appeal to the home 
tructor, on account of the sim- 
ty of construction and the fact 
they have not previously been 
ibed elsewhere. 
Y TO UNDERSTAND working 
— wings are given, with practical 
uit diagrams, together with a suffi- 
dt explanation of the underlying 
ciple to obtain a thorough under- 
iding of the construction. 


PRICE 1/6 NET. 


ee By Post 1/9. 


w inable from all booksellers or from 
Publishers of The Wireless World”: 


IFFE & SONS LTD., 
~- rset House, Tudor Street. 
LONDON, E. C. . 


' MAaAALLL4444444444444 


sour First Steps 


N * ry 0 

c. in Wireless 

eo (B] HUGH S. POCOCK 
- Elko of The Wareless World” 


‘A most helpful little book for those who are 
inning to study wireless. It explains 
yy chnical difficulties by simple analogies. 


800 price 9d By Post 11d 
W m ILIFFE & SONS LIMITED 


1 7 et House, Tudor Street, London, E. C. 
p TI * and leading booksellers. w. w. 14 


Advertisements for *' 


REPAIRS. 


RANSFORMERS, Phones, Loud- 
speakers, Rewound to guaranteed efficiency 

for 12 months, 4s. each. Prompt service. 
Don’t discard if burnt out. Trade invited.— 
Transform, 115, Links Road, Tooting Lon- 
don, S.W.17 (o0 11) 
TALVES repaired and guaranteed by Lustro- 
lux process. Bright emitters 4s. 6d., dull 
emitters 7s., power valves 8s. 6d., post free. 
Quick delivery.—British Thermit Co., The 


Albany, Liverpool. (3105) 
WANTED. 

ANTED, Wavemeter, correctly calli- 

brated, second-hand. Beard, Parkin- 

son Street, Mill Hill, Blackburn. (3156) 


-VOLT Accumulators, DE valves and 120 
ohms Telephone Transformers. State 
what extent used.—J. Byers, Gables, Morton- 
on-Teés. (3147) 


EXCHANGE. 


WO Marconiphone Cabinet Sets, 1-V.B.4 

long-range 4-valve, complete, valves, 
leads, cost £756 10s.; 1 Marconiphone V.3, 
complete, valves, batteries, cost £35; ex- 
change both for modern light car equivalent 
value or cash adjustment. Austin Seven pre- 
ferred.— Advertiser, Royscot, Chalfont 
Common, Bucks. (3148) 


AGENCIES. 


MATEUR Constructors required every- 


where as Sales Distributing Agents. 
Everything wireless. Stamped envelope. — 
Garner, 31, Little Britain, E. C. 1. (0027) 


SITUATIONS VACANT. 


IRELESS.—Capable, trustworthy men 

with spare time who wish to substantially 
increase income required where we are not 
fully represented.—Applicants must have prac- 
tical knowledge of installation of set and 
aerial, be a householder or live with parents, 
and be able to give references.—State age and 
experience to Box 89, c/o WirRELESS WorLD 
Office. (0026) 


BOOKS, INSTRUCTION, ETC. 


ADIO BROADCAST” „ UNIVER- 
SAL" FOUR-VALVER.—Complete 
Details (panel and baseboard layout, specifi- 
cation, point-to-point wiring plan, circuit, 
etc., is described in our Catalogue of G.R.” 
Components; send 6d. to cover cost of mail- 
ing this and other literature.—Claude Lyons, 
76, Oldhall Street, Liverpool. Established 
1918. (2329) 
IVE Simple Crystal Sets.“ by ]. H. 
Watkins. How to make a simple 
crystal set, a loose-coupled crystal set, a one- 
valve reaction set, and one- and two-valve 
amplifiers. 1s., post free is. 2d.—Radio News 
Bureau, Ltd., 50, High Holborn, W. C. I. 
(0020) 
B R. N. B. Constructors’ Envelope con- 
tains all the information required for 
building and operating a sound and attractive 
set, including full-size genuine  blue-print 
wiring diagram, full constructional notes, coil 
chart for all stations, ete., etc. New list in- 
cludes two crystal circuits, four 1-valve, five 
2-valve, four 3-valve, and three 4-valve cir- 
cuits, also s-valve neutrodyne and 7-valve 


super-het. Obtainable everywhere. Radio 
News Bureau, Ltd., 50. High Holborn, 
. C. i. (oo 10) 
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HTACCUMULATORS 


GOvatts 


tə the fact that ght 
weight and low cost may 
1785 p up to bigh efficiency ? 

mie 60 volt 3-amp. hour 
ETE Tension Accumulator, 
which actuall > costs under a łd. to re- 
charge, will do all that other and more 
expensive makes will do. 
Moreover, tbe unique SEMI - OIL - 
absolutely PREVENTS SURFACE 
absolute URF ACE 
LEAKAGE LOSSES. 
Our lea ficts are yours for the asking. They 
are a mine of Accumulator information, and 
will save you money’. 


heey 


sÁ. n 8 a : t 


aiir, 


æa. 
I I. 


Type o2 Semi Oil Submerged. 60 volis, complete as 
illustrated, /, or 5'= per 10 vron unit. 


ACCUMULATORS FLITE 


32, KING CROSS STREET, HALIFAX 


Telephone: 1304. Telegrams : “ Elite, Halifax.” 
TRADE SUPPLIED. 


London Distributor — CECIL POHLMAN, 
77, Great Portland Street, London, W. I. 


reproduction__clarity__.oinme 


You get all these in Ericsson Super Tone Loud Speakers 
Made by a firm with a generation's « oe in telephone re- 
search. No distortion. No rattle—just crysta clear r — Auction. 
Put one to follow your pet power valve and Yo ya Ll b aged. 

18 in. high on wood base. Very Dee pure. 2400 Shins 
63/-. Junior Super Tone for Small rooms 32 6. 


Write for ae: 


ERICSSON TELEPHONES LIMITED, 
67. 7:1. Kingsway, London, W. 


SUPERTONE 
LOUDSPEAKERS 


The Wireless World *' are only accepted from firms we believe to be thoroughiy rchuble. 
J 
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SUCCESS 
SUPER 
CONDENSER 


Ultra _ Low - Loss 


SUCCESS 
SUPER 


CHOKES 


Instruments that 


ca only be S. L. F. 

de sf ened l and 100-1 Slow Motion. 

manufactured by > 3 

Super- Radio Engi- 5 72 sen ta l 
* SUCCESS Brass throughout. 0 


VERNIER DIAL 5/9 


From 10/6 to 22/6 


RADIO PRODUCTS 


$ Manufactured by BEARD & FITCH, LTD. 


34-36, Aylesbury St. S London, England. 


WE SELL EVERYTHING 
ADVERTISED IN THIS PAPER. 


All Manufacturers’ goods can Le obtained 
C.O.D. or cash with order, per return. 
Write to-day for big free Catalogue. 


YOUNGS (GLascow) Ltd. 
40, STOCKWELL ST., GLASGOW. 


BEST & PERMANENT RESULTS 
AT LOW COST BY USING 


WET H.T. 
(Leclanche Type) — I — 8 1 
. woun a ne u new. 
BATTERIES. AN UNSOLICITED TESTIMONIAL. 


Suitable for 1-2-3 & 4 valve Sts ` 4 ay . p 2 
The cells give 1^4 volta each and com- Thanks to the excell em ANE mm which t 


prise Sac Element. Zinc. Jar and a was recondiutoned, the results achieved have 
solution of Salammon ac. heen astounding. It is very gratifying to find a 


No particular kill required to iim that really turns out a first-class job as I 
construct. have had very disappointing experiences with 


Price per dozen cells complete giving 
16 volts 3 6d. 
Price of component parts per dozen 
P A ry te seat VARLEY MAGNET CO. 
Full instructions for assembling sent Prone Dept. Proprietors, 
with each order, Wool ich. Oliver Pell 
Send IId. stamp for full particulars. 4 8. E. 18. Control. C td. 
WET H. T. BATTERY Co. 
23, Coldharbour Lane, 
24° high 14° square. Camoverwell Green, S. E. 5. 


ms who have advertised as experts, and whose 
workmanship has been far from goa 
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The name “ Wearite’’ on any com- 
ponent assures all—British work from 
design to assembly. Here is just one 
of the complete Wearite range— 
specially made for first-class construc- 

on at a moderate price. Write for 
descriptive folder of all Wireless parts. 


Illustration | sie gi * — * 
Microphonic Loss 
(Pat. applied Pa tg LASS, 2/6. 


\ WEARITE 


encase COMPONENTS 


1B. Cooper Stee.” WRIGHT & WEAIRE, LTD., 
58 740, High Rd., Tottenham, London, N.17. 
Ce Tideman, Telephone: Tottenham 3132. Telegrams: Inland, 
* Garrick Street. *Writewea, Tottlane, London. Foreign, 

26 Glasgow. “ Writewea, London.” 196-8 


ae \\\ 


Tamen SA 


The head does not 
come off 


The slot and nur 


ae eliminate soldering. 


The finish is 
perfect throughout. 


Standard large insulated model (polished black 
bakelite) Type B, 9d each Popular Model 
(non-insulated) Type M, 6d. each. 
28 different engravings stocked. 
Catalogue free on request. 


BELLING-LEE 


TERMINALS 


Hh Adot. of Belling & Lee., Queensway Works, Ponders End, Middlesex. E.P.S.14. 


Start 


him right 
this year 


with an 


NON-METALLIC SURFACE ) 


RADIO PANEL 


Write for Folder E 262. 


REDFERN’S RUBBER WORKS Ltd. 
HYDE — CHESHIRE. 
LONDON : 75, Newman St., W.1. LEEDS: 7, Albion St. 


BRISTOL : 137, Victoria St. GLASGOW : 93, Hope St. 
BELFAST : 2, Sandy Row. 
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Two scales are provided, 
reading in opt direc- 
tions. apd pace jie pro- 
vided for recording tun- 


inz positions, 

The Igranic Indtgraph“ 
Verner Knob and Dial is 
eimple to fix and hand- 
some in appearance. The 
metal dia: act» as a shield 1 effecta. 


IGRANIC TONE CONTROL 
AND DAMPING 
RESISTANCE. 


The Igranic 
Tone Control 
enables the 
volume from a 
receiver to be 
regulated from 
the maximum 
obtainable for a 
mere whisper of sound. It is easily 
fitted and connected, and gives smooth, 
silent control over its whole range. The 
Igranic Tone Control is particularly 
useful for multi-valve receivers, as it 
enables the volume to be reduced when 
receiving the local or powerful stations. 
PRICE: With 14 Indigraph Knob and 
Dial, 6/6; with Plain Knob only, 5/6. 


IGRANIC LOW LOSS SQUARE LAW 
VARIABLE CONDENSERS. $ 
Extremely 
low losses 
accurate 
law 

tuning; 
flexible 
connection 
to moving 
plates; 
ne g ligible 
min imum 
ca pacity ; 

‘ bear- 
ings giving 
extreme | y 
smooth turning movement; strong metal frame 
and stout brass plates; highest quality scientific 
instrument finish throughout. 

PRICES : .co015 mfd.. 
0003 


.0005 
.001 
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Unrren rares The International News Co., R3-85, Duane Street, New York. Fraxce—W. H. Smith Atze. 
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Start the New Year 


well 


IGRANIC GANG CONDENSERS 


The Igranic method of balancing 
is the simple and practical solution 
of gang control. 

Igranic Gang Condensers make the 
contro! of multi-valve receivers as 
simple as single valve sets. 

Igranic Gang Condensers have 
small equalising condensers connected 
in parallel with the main sections so 
that the tuned circuits can be easily 
and exactly equalised. 

With the Igranic method the 
relative settings of the main sections 
are not altered, thus preserving the 
accurate square law characteristic 
and the full tuning range of each 
section. 


Igranic Twin Gang Condenser, £2 10 0 
Igranic Triple ,, ” £3 15 0 


TIITTTT IT CTE TTT LTT TT „ „ „6 6 6 6 re ` 


WRITE FOR THE 
NEW IGRANIC 
CATALOGUE b. 


Works: BEDFORD 


Colonial and Foreign Agenta: 


Betorom W. H. Smith & Son, 78, Marche aux Herbes, Brussels. Invia—-A. II. Wheeler & Co., Bombay, 
AvsTRaLia—Gardon & Gotch, Ltd., Melbourne (Victoria), Sydney (NC. W.), Brisbane (Queensland), Adelaide B. A.), Perth (W. A.] and 


Caxabda—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Mowtreal, Ottawa, St. Jobn, Halifax, ton ; 
— ` as. — —— — U Viotascte New Z7erarawy -Cordan & Caith TAA Wellinectoan Anckicaed fretcé nee Se 
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IGRANIC-PACENT UNIVERSAL PLUGS 


A popular plug at a low prc 
Attractively finished in high-grade) 
insulating material with nickel-plated 
stem. The method of connecting 
‘phone-tags or wires is particularly 


simple. | 

PRICE 1/6 | 

There are several other types a 

Igranic-Pacent Plugs and Plug Adap 
tors for various purposes. 


IGRANIC-PACENT JACKS 
are made in 10 patterns to suit al | 


Frames are 
heavily nickel plated and springs are 


switching operations. 


[GRANIC ELECTRIC Co E e wita conti es 


149 QUEEN VICTORIA ST., LONDON 


Jack Switching Diagrams,” shows 
a few of their many uses. May we 
send you a copy? 


PRICES from 2/- each 
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